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°C

degrees Celsius

°F

degrees Fahrenheit

µS/cm

microsiemens per centimeter

2017 Scoping Plan

California’s 2017 Climate Change Scoping Plan

AADT

annual average daily traffic

AAQS

ambient air quality standard

AB

Assembly Bill

ABAG

Association of Bay Area Governments

ACC

Advanced Clean Car

ACM

asbestos-containing material

ADL

aerially deposited lead

ADSRP

Anderson Dam Seismic Retrofit Project

AP

Agricultural Productive

APE

area of potential effects

APLIC

Avian Power Line Interaction Committee

AR

Agricultural Ranchland

ASCE

American Society of Civil Engineers

ATCM

Airborne Toxic Control Measure

BAAQMD

Bay Area Air Quality Management District

Banks Pumping Plant Harvey O. Banks Pumping Plant
Bay Area

San Francisco Bay Area

Bay Delta Plan

Water Quality Control Plan for the San Francisco Bay/Sacramento-San
Joaquin Delta Estuary

BGP

Biogeographic Population Group

BMP

best management practice

BO

biological opinion

Board

Valley Water Board of Directors

BPG

Biogeographic Population Group

CAA

Clean Air Act
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CAAQS

California ambient air quality standard

CAFE

Corporate Average Fuel Economy

cal BP

calibrated years before present

CAL FIRE

California Department of Forestry and Fire Protection

Cal OES

California Governor’s Office of Emergency Services

Cal/OSHA

California Occupational Safety and Health Administration

CalEPA

California Environmental Protection Agency

California State Parks California Department of Parks and Recreation
CalSim-II

California Simulation Model II

Caltrans

California Department of Transportation

CAR

Climate Action Reserve

CARB

California Air Resources Board

CBA

core borrow area

CBC

California Building Code

CC

cumulatively considerable

CC Basin Plan

Water Quality Control Plan for the Central Coast Basin

CCAA

California Clean Air Act

CCAP

Climate Change Action Plan

CCR

California Code of Regulations

CCRWQCB

Central Coast Regional Water Quality Control Board

CDC

California Department of Conservation

CDEC

California Data Exchange Center

CDFW

California Department of Fish and Wildlife

CEC

California Energy Commission

CEQA

California Environmental Quality Act

CESA

California Endangered Species Act

CFC

California Fire Code

CFR

Code of Federal Regulations

cfs

cubic feet per second

CGC

California Government Code
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CH4

methane

CHP

California Highway Patrol

CHRIS

California Historical Resources Information System

CIWMA

California Integrated Waste Management Act

CMP

Congestion Management Program

CNDDB

California Natural Diversity Database

CNEL

Community Noise Equivalent Level

CNPS

California Native Plant Society

CNRA

California Natural Resources Agency

CO

carbon monoxide

CO2

carbon dioxide

CO2e

carbon dioxide equivalent

COA

Coordinated Operation Agreement

CPUC

California Public Utilities Commission

CRHR

California Register of Historical Resources

CRPR

California Rare Plant Rank

CUPA

Certified Unified Program Agency

CV

Central Valley

CV Basin Plan

2018 Water Quality Control Plan for the Sacramento and San Joaquin
River Basin

CVJV

Central Valley Joint Venture

CVP

Central Valley Project

CVPIA

Central Valley Project Improvement Act

CVRWQCB

Central Valley Regional Water Quality Control Board

CWA

Clean Water Act

CWC

California Water Commission

CWPP

Community Wildfire Protection Plan

cy

cubic yard

dB

decibel

dBA

A-weighted decibel
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DDT

dichloro-diphenyl-trichloroethane

DEHP

di-2-ethylhexyl phthalate

Delta

Sacramento-San Joaquin Delta

DEM

digital elevation model

DFG

California Department Fish and Game (now California Department of Fish
and Wildlife

diesel PM

particulate matter exhaust from diesel engine

DIF

design and implementation feature

DLRP

Division of Land Resource Protection

DMC

Delta Mendota Canal

DO

dissolved oxygen

DPR

California Department of Parks and Recreation

DPR

California Department of Pesticide Regulation

DSOD

Division of Safety of Dams

DTSC

California Department of Toxic Substances Control

DWR

California Department of Water Resources

Eagle ILF Program

Bald Eagle and Golden Eagle Electrocution Prevention In-lieu Fee
Program

EIR

Environmental Impact Report

EIS

Environmental Impact Statement

EO

Executive Order

EOP

Emergency Operations Plan

EPA

U.S. Environmental Protection Agency

ERIS

Environmental Risk Information Services

ESA

Endangered Species Act

ESL

Environmental Screening Level

FAHCE

Fish and Aquatic Habitat Collaborative Effort

FEMA

Federal Emergency Management Agency

FGC

California Fish and Game Code

FHSZ

Fire Hazard Severity Zone

FHWA

Federal Highway Administration
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FIFRA

Federal Insecticide, Fungicide, and Rodenticide Act

FIRM

Flood Insurance Rate Map

FOCP

Federal Energy Regulatory Commission Order of Compliance Project

FP

fully protected

FRAP

Fire and Resource Assessment Program

FTA

Federal Transit Administration

GBPO

General Basin Plan Objectives

General Plan

Santa Clara County General Plan

GHG

greenhouse gas

GO

General Order

GRCD

Grassland Resource Conservation District

GSA

Groundwater Sustainability Agency

GSP

Groundwater Sustainability Plan

GUSD

Gilroy Unified School District

gWh

gigawatt-hour

GWMP

Groundwater Management Plan

Habitat Agency

Santa Clara Valley Habitat Agency

Habitat Plan

Santa Clara Valley Habitat Plan

HAP

hazardous air pollutant

HMBP

Hazardous Materials Business Plan

Hot Spots Act

Air Toxics Hot Spots Information and Assessment Act of 1987

HSR

high-speed rail

HUC

Hydrologic Unit Code

Hz

hertz

I-5

Interstate 5

IBC

International Building Code

IL4

Incremental Level 4

in/sec

inches per second

ips

inches per second

IS

Initial Study
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ISA

initial site assessment

ITP

Incidental Take Permit

Jones Pumping Plant C.W. Bill Jones Pumping Plant
JPA

joint powers authority

kBtu

thousand British thermal unit

KOP

key observation point

kV

kilovolt

lb/day

pounds per day

LBP

lead-based paint

Ldn

Day-Night Level

Leq

Equivalent Continuous Sound Level

LEV

Low Emission Vehicle

LiDAR

Light Detection and Ranging

Lmax

Maximum Sound Level

LOS

level-of-service

LSAA

lake or streambed alteration agreement

LSM

less than significant with mitigation

LSZ

low salinity zone

LT

long term

LT1ESWTR

Long-Term Enhanced Surface Water Treatment Rule 1

LT2ESWTR

Long-Term Enhanced Surface Water Treatment Rule 2

LTM

less than significant impact with mitigation

LTS

less than significant

LUST

leaking underground storage tank

LX

Percentile-Exceeded Sound Level

M&I

municipal and industrial

MARC

Monterey Area Research Consortium

Master Plan

Valley Water 2040 Water Supply Master Plan

MBARD

Monterey Bay Air Resources District

MBTA

Migratory Bird Treaty Act
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MCDEH

Merced County Department of Public Health, Division of Environmental
Health

MCL

maximum contaminant level

MCV

Manual of California Vegetation

mg/kg

milligrams per kilogram

mg/L

milligrams per liter

MLRA

Major Land Resource Area

mm

millimeter

MOE

measure of effectiveness

mPa

micro-Pascal

mph

miles per hour

msl

mean sea level

MT

metric ton

MTC

Metropolitan Transportation Commission

MTCO2e

metric tons of carbon dioxide equivalent

MVA

megavolt ampere

MWh

megawatt hour

MY

model year

N2O

nitrous oxide

NAAQS

national ambient air quality standard

NAHC

Native American Heritage Commission

NCC

not cumulatively considerable

NCCAB

North Central Coast Air Basin

NECPA

National Energy Conservation Policy Act

NED

National Economic Development

NESHAP

National Emissions Standards for Hazardous Air Pollutants

NHPA

National Historic Preservation Act

NHTSA

National Highway Traffic Safety Administration

NI

no impact

NMFS

National Marine Fisheries Service
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NNIP

non-native and invasive plant

NO

nitric oxide

NO2

nitrogen dioxide

NO3

nitrate

NOA

Notice of Availability

NOP

Notice of Preparation

NOX

oxides of nitrogen

NPDES

National Pollutant Discharge Elimination System

NRHP

National Register of Historic Places

NSR

New Source Review

NTU

nephelometric turbidity unit

NWIC

Northwest Information Center

NWPR

Navigable Waters Protection Rule

OEHHA

Office of Environmental Health Hazard Assessment

OES

Office of Emergency Services

OHV

off-highway vehicle

OHWM

ordinary high water mark

OPR

Office of Planning and Research

OSHA

Occupational Safety and Health Administration

OWTS Policy

State Water Resources Control Board’s Water Quality Control Policy for
Siting, Design, Operation, and Maintenance of Onsite Wastewater
Treatment Systems

PAMM

project-specific avoidance and minimization measure

PCA

Pest Control Advisor

PCB

polychlorinated biphenyl

PCSHSM

Pacheco Creek Steelhead Habitat Suitability Model

PeMS

Performance Measurement System

PG&E

Pacific Gas and Electric Company

PM

particulate matter

PM

Post Mile
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PM10

respirable particulate matter with an aerodynamic diameter of 10 microns
or less

PM2.5

fine particulate matter with an aerodynamic diameter of 2.5 microns or
less

PMF

Probable Maximum Flood

PPP

Pacheco Pumping Plant

PPV

peak particle velocity

PPWD

Pacheco Pass Water District

PRC

Public Resources Code

PRII

Pacheco Reservoir Inflow Index

Project

Pacheco Reservoir Expansion Project

PV Water

Pajaro Valley Water Management Agency

PWRPA

Power and Water Resources Pooling Authority

RC

relative cover

RCEM

Road Construction Emissions Model

RCRA

Resources Conservation and Recovery Act

re 1 µPa

referenced at 1 micropascal

REC

recognized environmental condition

Reclamation

U.S. Department of the Interior, Bureau of Reclamation

Recovery Plan

South-Central California Steelhead Recovery Plan

Report

Staff Recommended Alternative/Alternatives Formulation Report

RMS

root-mean-square

ROC on LTO

Reinitiation of Consultation on the Coordinated Long-Term Operation of
the CVP and SWP

ROG

reactive organic gas

ROW

right of way

RPA

reasonable and prudent alternative

RPS

Renewable Portfolio Standard

RS

Roadside Service

RSL

risk-based screening level

RWQCB

Regional Water Quality Control Board
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RWSP

Refuge Supply Water Program

S

significant

SA

staging area

SAFE

Safer Affordable Fuel-Efficient

SB

Senate Bill

SBA

shell borrow area

SBC-HHS

San Benito County Health and Human Services

SBCWD

San Benito County Water District

SC

significant cumulative

SCADA

supervisory control and data acquisition

SCBWD

San Benito County Water District

SCCC

South-Central California Coast

SCCDEH

Santa Clara County Department of Environmental Health

SCCSO

Santa Clara County Sheriff’s Office

SCMP

Sediment Control and Management Plan

SCU

Santa Clara Unit

SCVHA

Santa Clara Valley Habitat Agency

SCVHP

Santa Clara Valley Habitat Plan

SDC

seismic design category

SEE

Safety Evaluation Earthquake

SEL

single event noise level

Semitropic

Semitropic Groundwater Storage Bank

SFBAAB

San Francisco Bay Area Air Basin

SFBRWQCB

San Francisco Bay Regional Water Quality Control Board

SFPUC

San Francisco Public Utilities Commission

SGMA

Sustainable Groundwater Management Act

SIP

State Implementation Plan

SJVAB

San Joaquin Valley Air Basin

SJVAPCD

San Joaquin Valley Air Pollution Control District

SLLPIP

San Luis Low Point Improvement Project
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SNMP

Salt and Nutrient Management Plan

SO2

sulfur dioxide

SOD

South of Delta

SOx

oxides of sulfur

SPAL

Small Project Analysis Level

SPL

sound pressure level

SR 152

State Route 152

SR 156

State Route 156

SRA

State Responsibility Area

SSC

species of special concern

SSJ Basin Plan

Water Quality Control Plan for the Sacramento and San Joaquin River
Basins

SSURGO

Soil Survey Geographic Database

ST

short term

STLC

Soluble Limit Threshold Concentration

SU

significant and unavoidable

SVCE

Silicon Valley Clean Energy

SWP

State Water Project

SWPPP

Stormwater Pollution Prevention Plan

SWRCB

State Water Resources Control Board

TAC

toxic air contaminant

TAF

thousand acre-feet

TDS

total dissolved solids

TEM

transmission electron microscopy

TM

Technical Memorandum

TMDL

total maximum daily load

TMP

Transportation Management Plan

TNW

traditional navigable water

tpy

tons per year

TTLC

Total Threshold Limit Concentrations
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UFP

ultrafine particulate matter

ULCFPP

Upper Llagas Creek Flood Protection Project

US 101

US Route 101

USACE

U.S. Army Corps of Engineers

USDA

U.S. Department of Agriculture

USDOT

U.S. Department of Transportation

USEIA

U.S. Department of Energy's Energy Information Administration

USFWS

U.S. Fish and Wildlife Service

USGS

U.S. Geological Survey

UST

underground storage tank

UWMP

Urban Water Management Plan

Valley

Santa Clara Valley

Valley Water

Santa Clara Valley Water District

VdB

vibration decibel

VHP

Santa Clara Valley Habitat Plan

VMT

vehicle miles traveled

VTA

Santa Clara Valley Transportation Authority

WAPA

Western Area Power Authority

WEAP

Water Evaluation and Planning

WMP

wildfire mitigation plan

WSAB

Wildfire Safety Advisory Board

WSIP

Water Storage Investment Program

ZEV

zero-emission vehicle
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Executive Summary

Executive Summary
The Santa Clara Valley Water District (Valley Water) is proposing the Pacheco Reservoir
Expansion Project (Project) in the southeastern portion of Santa Clara County, California. The
Project includes construction and operation of a new dam and expanded reservoir, water
conveyance facilities, and related miscellaneous infrastructure (e.g., access improvements and
roads, electrical transmission lines), and decommissioning of the existing North Fork Dam. The
new dam and expanded reservoir would be located on North Fork Pacheco Creek, upstream
from the existing North Fork Dam, and would inundate the upstream portion of the existing
Pacheco Reservoir.
Water would be collected in the expanded reservoir during the winter months from local
watershed runoff and, as available, through Central Valley Project (CVP) supplies from San Luis
Reservoir via the Pacheco Conduit. The proposed facilities and expanded reservoir would be
operated by Valley Water to increase water supply reliability and system operational flexibility,
help meet municipal and industrial (M&I) and agricultural water demands during drought periods
and emergencies, increase suitable habitat for South-Central California Coast (SCCC)
steelhead in Pacheco Creek, and improve water quality and minimize water supply interruptions
related to San Luis Reservoir operations. During below normal years, 1 water supplies would
also be provided to the Central Valley Project Improvement Act (CVPIA) Refuge Water Supply
Program (RWSP) for Incremental Level 4 (IL4) refuges in support of wetlands and wildlife
habitat development and management.

ES.1

Purpose and Contents of this Environmental Impact Report

Valley Water is the lead agency responsible for compliance with the California Environmental
Quality Act (CEQA) for environmental review of the Project proposed by Valley Water. CEQA
requires the preparation of an Environmental Impact Report (EIR) when a project could
significantly affect the physical environment. In the 2017 Initial Study prepared by Valley Water,
it was determined that the Project could potentially cause significant environmental impacts, and
that preparation of an EIR was therefore required for the Project to comply with CEQA.
Valley Water has prepared this EIR to provide the Valley Water Board of Directors (Board), the
general public, and responsible and trustee agencies reviewing this Project, with information
about the physical effects on the local and regional environment associated with implementation
of the Project. This EIR was prepared in compliance with CEQA (Public Resources Code
Section 21000 et seq.) and the CEQA Guidelines (14 California Code of Regulations [CCR]
Sections 15000 et seq.). This EIR describes the Project proposed by Valley Water (i.e.,
Proposed Project). The document then characterizes the Project’s environmental setting,
discloses the range of environmental impacts of the Project, and identifies mitigation measures
to avoid and/or reduce significant environmental impacts, where feasible. Also, as required
under CEQA, it describes and evaluates potentially feasible alternatives to the Project that could
avoid or reduce significant impacts while still meeting most, if not all, of the Project’s objectives.
The EIR also addresses adverse cumulative impacts and determines whether the Project or
alternatives could make a substantial contribution.

1

Below normal water years defined by the Sacramento Valley water year hydrologic classification.
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ES.2

Background

The feasibility of expanding Pacheco Reservoir has been studied by Valley Water and U.S.
Department of Interior, Bureau of Reclamation (Reclamation) for over 30 years. Early Valley
Water and Reclamation evaluations of potential enlargement of Pacheco Reservoir, and other
regional storage sites, focused on improving water supply reliability, including addressing issues
associated with low-point water quality conditions in San Luis Reservoir. Valley Water began
studying Pacheco Reservoir expansion in 1991 to use both contracted and supplemental
imported water supplies more efficiently and to provide increased reliability during drier years.
Following these 1990s’ studies, the San Luis Low Point Improvement Project (SLLPIP)
feasibility studies were initiated in 2000 to determine how to improve water quality coming from
San Luis Reservoir during periods when warm temperatures and declining water levels cause
algae blooms near the San Felipe Division water supply intake. The SLLPIP 2019 Draft
Feasibility Report included the Pacheco Reservoir Expansion Alternative Plan and identified this
plan as the preliminary National Economic Development (NED) Plan, as it was the alternative
that would achieve the highest net NED benefits while protecting the environment and was
found to be technically, environmentally, economically, and financially feasible (Reclamation
2019). Valley Water and Reclamation published a Notice of Availability (NOA) for the SLLPIP
Draft Environmental Impact Statement (EIS)/EIR in the Federal Register (Vol. 84, No. 144) and
CEQAnet on Friday, July 26, 2019. The SLLPIP Draft EIS/EIR identified the Pacheco Reservoir
Expansion Alternative as the Proposed Project (Reclamation and Valley Water 2019).
Preparation of the SLLPIP Final EIS/EIR by Reclamation and Valley Water is ongoing; however,
the SLLPIP Final EIS/EIR had not been issued prior to the publication of this Draft EIR, and
there was no Reclamation schedule for when it might be issued.
Proposition 1, passed by California voters in 2014, dedicated $2.7 billion for investments in
water storage projects in California. The California Water Commission (CWC) is administering
the Water Storage Investment Program (WSIP) to fund the public benefits associated with water
storage projects. In August 2017, Valley Water, with partners San Benito County Water District
(SBCWD) and Pacheco Pass Water District (PPWD), submitted a proposal to the CWC for a
multi-objective expansion of Pacheco Reservoir for the Project. Through a rigorous selection
process, the CWC chose eight projects based on the public benefits the respective projects
would provide, with Pacheco Reservoir Expansion being the highest-ranked project through
these in-depth evaluations. In July 2018, the CWC approved the maximum conditional funding
amount for the expansion of Pacheco Reservoir, in light of the Project’s ability to provide
ecosystem improvements (by way of habitat improvements in Pacheco Creek for SCCC
steelhead and increased refuge water supplies) and emergency response public benefits. Valley
Water has been conditionally awarded up to $496.7 million in WSIP funding for public benefits
associated with ecosystem enhancement and emergency response for the Project. Release of
this Draft EIR by December 31, 2021, is one of the conditions for securing WSIP funding.

ES.3

Project Objectives

Primary objectives identified in this Draft EIR consider the basic needs the Project intends to
satisfy. The primary objectives are considered to have equal priority. Secondary objectives are
considered, to the extent possible, through pursuit of the primary objectives.
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The primary and secondary Project objectives are to:
•

•

ES.4

Primary Objectives
-

Increase water supply reliability and system operational flexibility to help meet M&I
and agricultural water demands in Santa Clara and San Benito Counties during
drought periods and emergencies, or to address shortages due to regulatory and
environmental restrictions.

-

Increase suitable habitat in Pacheco Creek for federally threatened SCCC steelhead
through improved water temperature and flow conditions.

Secondary Objectives
-

Improve water quality and minimize supply interruptions, when water is needed for
Santa Clara and San Benito Counties, to increase operational flexibility for south-ofSacramento-San Joaquin Delta (Delta) contractors dependent on San Luis
Reservoir.

-

Develop water supplies for environmental water needs at IL 4 wildlife refuges to
support habitat management in the Delta watershed.

Location and Project Area

The existing Pacheco Reservoir, formed by North Fork Dam, is located on North Fork Pacheco
Creek in southwestern Santa Clara County (see Figure ES-1). North Fork Pacheco Creek is a
19-mile stream with headwaters northwest of Pacheco Reservoir in Henry W. Coe State Park.
Mainstem Pacheco Creek begins 0.4 miles downstream from North Fork Dam at the confluence
of North Fork Pacheco Creek and South Fork Pacheco Creek. Pacheco Creek is within the
Pajaro River Watershed and is a tributary to the Pajaro River.
The Project Area includes the entirety of the existing Pacheco Reservoir and adjacent areas
affected by facilities’ construction or inundation related to the expanded reservoir, which
includes portions of Santa Clara, Merced, and Stanislaus Counties. The Project Area also
includes areas downstream from the existing North Fork Dam, including portions of North Fork
Pacheco Creek, Pacheco Creek, and San Felipe Lake within Santa Clara and San Benito
Counties.
Because of the potential influence of the proposed expansion of Pacheco Reservoir and
subsequent system operations and water deliveries on resources over a large geographic area,
the broader Project study area for some resource topics (e.g., Hydrology and Water
Management) also includes all or portions of the areas listed below:
•

Areas downstream from San Felipe Lake, including Miller Canal, and the Pajaro River

•

Valley Water and SBCWD facilities and service areas

•

Wildlife refuges within the San Joaquin River watershed that receive CVPIA IL4 water
supplies

•

CVP and State Water Project (SWP) facilities, areas downstream from these facilities,
and water service areas, including the Delta and San Luis Reservoir
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Figure ES-1. Location and Project Area
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ES.5

Summary of Project Description and Alternatives to the Proposed
Project

This Draft EIR evaluates the Proposed Project, No Project Alterative, and four other alternatives
to the Proposed Project. Table ES-1 summarizes the key distinctions in facilities and operations
among the Proposed Project and Alternatives A through D.
Table ES-1. Key Distinctions in Facilities and Operations Between the Proposed Project and
Alternatives A Through D
Facilities
Operations
Pacheco
Expanded
Creek
Alternative
SBCWD
Dam
SR 152 Access
Dam Site
Reservoir
Flow
Participation
Type
Improvements
Capacity
Schedule
Releases
Proposed
Project

Upstream

140 TAF

Hardfill

Alternative A

Upstream

140 TAF

Earthfill

Alternative B

Upstream

96 TAF

Earthfill

Alternative C

Downstream

140 TAF

Hardfill

Alternative D3

Downstream

140 TAF

Earthfill

Permanent tight
diamond interchange
Temporary
overcrossing
Temporary at-grade
intersection with
traffic signal and
roundabout
Temporary at-grade
intersection with
traffic signal and
widening of SR 152
Permanent tight
diamond interchange

Variable1

10%

Fixed2

0%

Fixed2

0%

Variable1

10%

Fixed2

0%

Notes:
1
Releases to North Fork Pacheco Creek from the expanded reservoir vary depending on water year type and reflect input
received from regulatory agencies and Water Storage Investment Program funding agencies.
2
Releases to North Fork Pacheco Creek from the expanded reservoir and associated downstream flow targets are consistent
across all water year types and are based on the Pacheco Reservoir Expansion Project Initial Study and Water Storage
Investment Program application for the Pacheco Reservoir Expansion Project.
3
Alternative D most closely reflects the project described in Valley Water’s 2017 Notice of Preparation and Initial Study for the
Project.
Key:
% = percent
SR 152 = State Route 152
SBCWD = San Benito County Water District
TAF = thousand acre-feet

ES.5.1

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow
Schedule with SBCWD Participation

Valley Water proposes to construct a new hardfill dam 2 and other associated facilities as
presented in Figure ES-2. Figure ES-3 illustrates the facilities at or near the hardfill dam site.
The new hardfill dam would be located 2.2 miles upstream from the confluence of North Fork
Pacheco Creek and South Fork Pacheco Creek. Valley Water would operate these facilities and
the expanded 140,000-acre-foot reservoir to increase emergency storage/emergency water
supply, improve water supply reliability, increase SCCC steelhead habitat suitability, increase
IL4 refuge water supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
Hardfill dams are constructed of a hardfill mix of cement and fly ash surrounded by a conventional concrete mix on the upstream
and downstream faces of the dam.

2
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Figure ES-2. Permanent Facilities and Expanded Reservoir for Proposed Project
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Note: Not to scale

Figure ES-3. Schematic of Permanent Facilities at or Near the Dam Site of the Proposed
Project
ES.5.1.1
Facilities
The Proposed Project facilities would include a new dam and appurtenant facilities 3, new water
conveyance to and from the Pacheco Conduit, utility modifications, vehicular access
improvements, and other minor improvements. A new hardfill dam with integrated spillway and
inlet/outlet works would be constructed 1.8 miles upstream from the existing North Fork Dam.
The height of the hardfill dam would be approximately 320 feet and the width of the dam at the
crest would be approximately 1,840 feet. The new dam would require approximately 3.6 million
cubic yards of hardfill mix. At full pool, the surface area of the expanded reservoir would be
approximately 1,367 acres with 35.2 miles of shoreline. The inlet/outlet works would consist of
three adits 4 on the upstream face of the hardfill dam; a bypass intake and pipeline; an intake
tower built into the body of the dam; an outlet conduit cast through the bottom of the dam; and
an outlet/bifurcation structure. The inlet/outlet works would convey up to 490 cubic feet per
second (cfs) to/from Pacheco Conduit and simultaneously release up to 50 cfs to North Fork
Pacheco Creek and allow for 3,000 cfs emergency releases. The existing North Fork Dam and
appurtenant facilities would be decommissioned and approximately 1.8 miles of North Fork
Pacheco Creek would be restored to provide spawning and rearing habitat for SCCC steelhead.

Supplementary or ancillary features of a dam such as inlet/outlet structures, spillways, tunnels, etc.
For hardfill dams, these are openings on the face of the dam for intake of water into welded steel pipes within the body of the dam
(also for release of water from Pacheco Conduit into expanded reservoir). For earthfill dams, these are the welded steel pipes within
tunnels with openings to intake water from the reservoir (also for release of water from Pacheco Conduit into expanded reservoir).

3
4
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The Proposed Project would include a pipeline and pump station to allow for the bi-directional
conveyance of water between the expanded reservoir and Pacheco Conduit. The conveyance
pipeline would be 10,800 feet long and 114-inch-internal-diameter with a capacity of 490 cfs.
To tie-in the new pipeline into the existing Pacheco Conduit, approximately 910 feet of the
existing Pacheco Conduit would be removed and replaced. To provide power to the dam and
water conveyance facilities, a new 70 kilovolt (kV)/4.16 kV electrical substation and 4.1 miles of
new, single overhead 70 kV transmission line would be constructed.
A combination of new permanent and temporary roads and improvements to existing access
routes would be required to allow primary and auxiliary access to the new dam and facilities,
nearby properties of existing landowners, and construction areas. Permanent access roads
would include a 1.6-mile frontage road, 6.1 miles of dam and auxiliary access roads, and 29.9
miles of property-owner access roads. In addition, 7.2 miles of temporary construction roads
would be required during construction. Primary vehicular access to the dam site, and
appurtenant facilities during construction and operation, would be provided by a new
permanent, paved tight-diamond interchange and overpass located at the State Route 152 (SR
152) and Kaiser-Aetna Road intersection.
ES.5.1.2
Construction
Construction of the Proposed Project would be initiated in late 2025, with an estimated duration
of 6.7 years. The permanent tight-diamond interchange and overpass at SR 152 and KaiserAetna Road, and permanent and temporary access roads, would be completed early in the
construction period to facilitate access for construction crews and hauling equipment to the dam
site. In year two of construction, the existing Pacheco Reservoir would be drained, and the
existing North Fork Dam and ancillary facilities would be decommissioned. Following
decommissioning of the existing dam, flows would follow a natural hydrograph until the new
dam is completed. Construction of the hardfill dam with integrated spillway and inlet/outlet
works, conveyance facilities, utilities, and other improvements would occur concurrently until
completion in early spring 2032.
The Proposed Project would include 15 construction staging areas totaling 83.7 acres, 3 on-site
material borrow areas totaling 52.5 acres, and 4 disposal areas totaling 75.6 acres, as shown in
Figure ES-4. To allow for material mixing on-site during construction, the Proposed Project
would include the development of a concrete batch plant, located in one of the identified staging
areas, and a hardfill batch plant, located in one of the identified borrow areas. A mix of
equipment would be on-site during construction to support earthmoving, grading, tunneling,
concrete mixing, paving, vegetation clearing, aerial transportation (e.g., helicopters for power
transmission lines), and similar activities. During the peak of construction, the construction labor
force would consist of multiple crews plus construction management personnel (up to 410
workers per day).
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Figure ES-4. Temporary Roads and Borrow, Disposal, Staging, and Stockpiling Areas for the Proposed Project
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ES.5.1.3
Operation and Maintenance
Under the Proposed Project, Valley Water would operate the expanded reservoir to optimize
Valley Water’s and SBCWD’s available water supplies, meet M&I demands during drought
periods and emergencies, increase suitable habitat for SCCC steelhead in Pacheco Creek,
improve M&I water quality, and increase refuge water supplies. Valley Water and SBCWD would
be allocated 90 percent and 10 percent, respectively, of the operating storage capacity of the
reservoir. Inflow operations would prioritize capturing and storing local inflow and, when
available, pumping Valley Water CVP water supplies and SBCWD CVP water supplies into the
expanded reservoir from Pacheco Conduit. Outflow operations would prioritize releases to North
Fork Pacheco Creek and, when needed, pumping water supply withdrawals out of the expanded
reservoir into Pacheco Conduit for delivery to Valley Water and SBCWD. In below normal water
years, Valley Water and SBCWD would provide 1,800 acre-feet and 200 acre-feet, respectively,
of their CVP contract allocation to the CVPIA RWSP for use as IL4 refuge water supply.
Under the Proposed Project, the expanded reservoir would release flows into North Fork
Pacheco Creek from a multi-level inlet/outlet structure based on a Variable Flow Schedule, as
shown in Table ES-2. Instream flows would support the maintenance of suitable habitat for
SCCC steelhead. Mean monthly baseflows and pulse flow targets would vary based on a
Pacheco Reservoir hydrologic water year type. Baseflows would be released continuously in all
months, adult attraction pulse flows would be made in January, February, and March, and smolt
(i.e., juvenile steelhead) outmigration pulse flows would be made in April and May. To conserve
water for releases during summer and drier years, the scheduled pulse flow would not be
released from the new dam during the month a spill event occurred in excess of the scheduled
pulse flow, or if the pulse flow target magnitude and duration were exceeded at U.S. Geological
Survey (USGS) streamgage 11153000 in Pacheco Creek. In certain years, summer baseflows
would be reduced in June through October to promote deeper root growth for sycamore alluvial
woodland communities, promote a reduction in willow growth, and reduce non-native aquatic
predatory species and plant species. Water supplies developed during these years would be
released in subsequent years as high-magnitude short-duration environmental pulse flow to
support geomorphic processes and other ecological purposes.
A 35,000-acre-foot habitat storage reserve would be maintained to provide suitable flows and
water temperatures for SCCC steelhead in the North Fork and mainstem Pacheco Creek during
multi-year droughts. Once the expanded reservoir drops below 35,000 acre-feet, the reserve
would be managed independent of water supply to provide releases according to the Variable
Flow Schedule, unless an emergency declaration is made for health and safety purposes.
Valley Water would rely on instrumentation at the expanded reservoir and in Pacheco Creek to
support essential monitoring efforts to implement and verify the Variable Flow Schedule. Valley
Water would develop and implement adaptive management plans for three public benefits in
cooperation with appropriate regulatory agencies to be consistent with WSIP and regulatory
requirements: ecosystem improvement in Pacheco Creek, ecosystem improvement in the San
Joaquin watershed, and emergency response.
The expanded reservoir and associated facilities would be unstaffed and operated/monitored
remotely via telemetry. Valley Water would perform maintenance activities for all proposed
facilities, except for power transmission lines. Maintenance activities would generally include
facility and equipment inspections, preventive maintenance, and repairs. Power and Water
Resources Pooling Authority (PWRPA), Western Area Power Administration (WAPA), or Pacific
Gas and Electric Company (PG&E) would perform maintenance activities on power
transmission lines.
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Table ES-2. Average Monthly Flow Targets in Pacheco Creek Under the Proposed Project (Variable
Flow Schedule)
Baseflow
Month

Pulse Flow

Continuous Releases from New
Dam Outlet (cfs)

Pulse Flow Target Magnitude
at New Dam Outlet1,4
(cfs)

W

AN

BN

D

C

W

AN

BN

D

C

W

AN

BN

D

C

January

8

8

8

8

8

30

30

35

35

0

5

5

5

5

0

February

8

8

8

8

8

30

30

45

45

30

5

5

5

5

5

March

8

8

8

8

8

30

30

50

45

35

8

8

8

8

8

142

142

142

142

PRII Water
Year

Pulse Flow Duration1,4
(days)

April

8

8

8

8

8

25

25

25

25

25

142

May

10

10

10

10

8

25

25

25

25

25

7

7

7

7

7

June

11

11

11

10

83

--

--

--

--

--

--

--

--

--

--

July

13

13

13

10

83

--

--

--

--

--

--

--

--

--

--

10

83

--

--

--

--

--

--

--

--

--

--

10

83

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

August
September

13
13

13
13

13
13

October

13

13

13

10

83

November

11

11

11

9

8

--

--

--

--

--

--

--

--

--

--

December

9

9

9

9

8

--

--

--

--

--

--

--

--

--

--

Notes:
1
The scheduled pulse flow would not be released in a given month if the target pulse flow magnitude and duration were
exceeded at USGS streamgage 11153000 in Pacheco Creek.
2
14-day total duration reflects two separate 7-day duration pulses.
3
Baseflow releases may be reduced to induce dryback in drought periods (may occur in critical inflow years).
4
Pulse flows during January, February, and March would support adult SCCC steelhead attraction. Pulse flows during April
and May would support SCCC steelhead smolt outmigration.
Key:
-- = Not Applicable
AN = Above Normal
BN = Below Normal
C = Critical
cfs = cubic feet per second
D = Dry
PRII = Pacheco Reservoir Inflow Index
SCCC = South Central California Coast
USGS = U.S. Geological Survey
W = Wet

ES.5.1.4
Design and Implementation Features
Under the Proposed Project, Valley Water and/or its contractors will incorporate certain Design
and Implementation Features (DIF), as presented in Table ES-3. These DIFs include Best
Management Practices (BMP) described in Valley Water’s 2014 Best Management Practices
Handbook, and project-specific avoidance and minimization measures (PAMM). Table ES-3
summarizes the DIFs incorporated into the Proposed Project.
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Table ES-3. Design and Implementation Features Incorporated into the Proposed Project
Number
Title
Valley Water Best Management Practices (BMP)
BMP AQ-2

Avoid Stockpiling Odorous Materials

BMP BI-2

Minimize Impacts to Steelhead

BMP HM-8

Ensure Proper Vehicle and Equipment Fueling and Maintenance

BMP HM-10

Utilize Spill Prevention Measures

BMP WQ-17

Manage Sanitary and Septic Waste

Project-Specific Avoidance and Minimization Measures (PAMM)
PAMM AES-1

Project Lighting

PAMM AQ-1

Dust and Emission Control Measures

PAMM AQ-2

Vehicle Speed

PAMM BI-1

Avoid Impacts to Nesting Migratory Birds and Raptors

PAMM BI-2

Avoid Animal Entry and Entrapment

PAMM BI-3

Minimize Predator-Attraction

PAMM BI-4

Choose Local Ecotypes of Native Plants and Appropriate Erosion-Control Seed Mixes

PAMM BI-5

Management of Invasive Plant and Noxious Weed Populations

PAMM BI-6

Channel Restoration

PAMM BI-7

Stabilize Stockpiled Soil and Mineral Materials

PAMM BI-8

Wildlife Exclusion Fencing

PAMM BI-9

Preconstruction Measures

PAMM BI-10

Minimize Impacts on Wildlife Dispersal and Migratory Corridors

PAMM BI-11

Vegetation Sanitation - General Project Conditions for Phytophthora and Other Plant Pests and
Pathogens

PAMM BI-12

Vegetation Sanitation - Phytophthora Prevention During Revegetation, Nursery Stock, and
Planting

PAMM BI-13

Aquatic Invasive Species Management

PAMM BI-14

Comply with Restrictions on Herbicide Use in Aquatic Areas

PAMM Fish-1

Exclusion and Relocation Plan for Native Fish Species in Lower North Fork Pacheco Creek

PAMM Fish-2

Anadromous Fish Exclusion Barrier and Relocation Plan

PAMM Fish-3

California Floater Mussels Salvage and Relocation Plan

PAMM Const -1 Construction Material Disposal Plan
PAMM CR-1

Accidental Discovery of Human Remains

PAMM Fire-1

Fire Protection and Prevention Plan

PAMM HM-1

Post Areas Where Pesticides Will Be Used

PAMM HM-2

Restrict Vehicle and Equipment Cleaning to Appropriate Locations

PAMM HM-3

Incorporate Fire Prevention Measures

PAMM HM-4

Avoid Impacts from Naturally Occurring Asbestos or Heavy Metals

PAMM HM-5

Demolition and Disposal of Existing Buildings

PAMM HM-6

Hazards and Hazardous Materials

PAMM WQ-1

Use of Wheel and Track Mounted Vehicles in Stream Channels
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Table ES-3. Design and Implementation Features Incorporated into the Proposed Project (contd.)
Number
Title
PAMM WQ-2

Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal Areas

PAMM WQ-3

Stabilize Construction Entrances and Exits

PAMM WQ-4

Limit Impact of Concrete Near Waterways

PAMM WQ-5

Use Seeding and Other Measures for Erosion Control, Weed Suppression, and Site
Improvement

PAMM WQ-6

Stormwater Pollution Prevention Plan

PAMM PH-1

Relocation Plan

PAMM Rec-1

Observation Trail Resource Coordination

PAMM TR-1

Traffic Management Plan

PAMM TR-2

Ridesharing Program

PAMM TR-3

Road Repair

Key:
AES = aesthetics and visual
AQ = air quality
BI = biological resource
BMP = Best Management Practice
Const = construction
CR = cultural resource
Fire = wildfire

HM = hazards and hazardous materials
PH = population and housing
PAMM = Project-specific avoidance and minimalization
measure
Rec = recreation
TR = traffic
WQ = water quality

ES.5.1.5
Ability to Meet Project Objectives
The Proposed Project would address both of the primary Project objectives and both of the
secondary Project objectives. Table ES-4 illustrates the ability of the Proposed Project (and
alternatives) to meet Project objectives by quantifying net benefits (i.e., Proposed Project in
comparison to existing and future baseline conditions 5). The Proposed Project’s ability to meet
Project objectives is summarized below:
•

Emergency Response: Emergency Storage/Emergency Water Supplies Since SWP
and CVP water supplies comprise approximately 45 percent of Valley Water’s water
supply portfolio, a Delta levee failure event could substantially impact Valley Water’s
ability to meet M&I water supply needs within its service area. The Proposed Project
would provide Valley Water and SBCWD with a dedicated local emergency water supply
and would avoid undesirable results caused by long-term reliance on groundwater during
emergencies. In an emergency, the Proposed Project could deliver—either directly or by
exchange—water to Valley Water and SBCWD.

•

Water Supply: Long-Term Water Supply Reliability The Proposed Project would
improve M&I water supply reliability and increase available supplies under existing and
future conditions for Valley Water and SBCWD. The Proposed Project would improve M&I
water supplies through an increased ability to fully utilize CVP allocations, development of
local water supplies from the Pacheco Creek watershed, and improved system flexibility.

•

Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability The
Pajaro River watershed has experienced more than a 90 percent decline in SCCC

The exiting condition baseline represents conditions in 2017 without implementation of the Proposed Project or Alternatives A
through D, and reflects land use, water demands, and institutional and regulatory conditions in 2017 and incorporates historical
climate conditions. The future condition baseline represents conditions in 2030 without implementation of the Proposed Project or
Alternatives A through D, and reflects projected land use, water demands, and institutional and regulatory conditions in 2030 and
incorporates projected climate conditions (i.e., includes climate change projections).

5
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steelhead adult run size (i.e., number of adults per run) (NMFS 2013). Without serious
intervention, a majority (possibly all) of SCCC steelhead populations are likely to be
extinct within the next 50 years (Moyle et al. 2008). The Proposed Project would provide
substantive beneficial improvements to SCCC steelhead habitat conditions in Pacheco
Creek through improved flow and temperature conditions. As shown in Figure ES-5, the
Steelhead Cohort Score—an index of Pacheco Creek’s ability to support SCCC steelhead
through all life stages based on the 14-month period in which a cohort is expected to
remain in the creek (i.e., from adult migration through juvenile outmigration)—would
substantially increase under the Proposed Project in comparison to baseline conditions in
all water year types. In addition, the Proposed Project would provide for pulse flows for
adult steelhead attraction.
•

Ecosystem Improvement – San Joaquin River Watershed: IL4 Refuge Deliveries
The Proposed Project would allow Valley Water and SBCWD to provide a firm, 2,000
acre-feet supply of water in below normal water years to RWSP, for use in the IL4 Refuge
Water Supply Pool—which is managed by Reclamation and USFWS. The increased
supply would provide habitat and food for migratory birds of the Pacific Flyway, resident
bird species, and many wildlife species.

Note: Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year
Type based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.

Figure ES-5. Comparison of Steelhead Cohort Scores for Pacheco Creek for the
Proposed Project and Existing and Future Baseline Conditions
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Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Benefit/
Indicators8,9

Existing
Conditions
(2017)

Table ES-4. Ability of the Proposed Project and Alternatives A through D to Address Project Objectives and Summary of the Net Benefits
Proposed Project
Alternative A
Alternative B
Alternative C
Alternative D

Emergency Response1,2
Net increase in regional surface storage
and groundwater storage (acre-feet)

117,480

107,160

120,220

111,400

81,050

77,350

118,680

108,350

121,900

112,820

Water Supply3
Net increase in baseline supplies available
to Valley Water and SBCWD; average all
years and critical years only (acre-feet)

5,130/
8,830

3,600/
8,350

4,450/
6,500

2,470/
6,630

3,900/
5,620

1,960/
3,610

5,090/
9,080

3,730/
8,630

4,410/
6,630

2,550/
6,690

157%

146%

183%

178%

183%

178%

153%

142%

178%

171%

Ecosystem
Improvement –
Pacheco Creek

Percent increase in
Steelhead Cohort
Score4

Provides adult attraction
pulse flows for
Yes
steelhead

No

No

Yes

No

Length of new stream
channel habitat5

1.8 miles

1.4 miles

1.4 miles

0.5 miles

0.3 miles

Ecosystem Improvement –
San Joaquin River Watershed6
Net increase in IL4 water deliveries to
refuges in below normal years (acre-feet)

2,000

2,000

2,000

2,000

2,000

M&I Water Quality7
Number of months of avoided impaired
water quality deliveries from San Luis
Reservoir over 82-year simulation period

96 out of
102
months
(94%
reduction)
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63 out of
65
months
(97%
reduction)

93 out of
102
months
(91%
reduction)

60 out of
65
months
(92%
reduction)

86 out of
102
months
(84%
reduction)

58 out of
65
months
(89%
reduction)

96 out of
102
months
(94%
reduction)

63 out of
65
months
(97%
reduction)

93 out of
102
months
(91%
reduction)

60 out of
65
months
(92%
reduction)
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Table ES-4. Ability of the Proposed Project and Alternatives A through D to Address Project Objectives and Summary of the Net Benefits
(contd.)
Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. Reflects net increase in regional surface storage including Pacheco Reservoir and Valley Water's surface reservoirs,
and groundwater storage (i.e., North County Santa Clara Subbasin). Values for the Proposed Project and Alternative C reflect total for Valley Water and SBCWD. Values for Alternatives
A, B, and D reflect total for Valley Water only as SBCWD would not participate in the expansion of the reservoir.
2
Under baseline conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of connection to the SCVWD or SBCWD water systems. Under
the Proposed Project and Alternatives A through D, an expanded Pacheco Reservoir would be connected to Valley Water and SBCWD water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. Values for the Proposed Project and Alternative C reflect total for Valley Water and SBCWD. Values for Alternatives A, B, and D
reflect total for Valley Water only as SBCWD would not participate in the expansion of the reservoir.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of the ability of Pacheco Creek to support South-Central
California Coast steelhead through all life stages.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir and would be restored between the spillway of the new
dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. Water year types based on the Sacramento Valley water year hydrologic
classification. Value reflects total quantity of water Valley Water, and SBCWD for the Proposed Project and Alternative C, would transfer of their current CVP contract allocation, directly or
through exchanges, to the Refuge Water Supply Program.
7
Values were derived from CalSim II and Valley Water’s WEAP model.
8
Values reflect the net increase or improvement from without-Project baseline conditions. Values presented under Existing Conditions (2017) reflect difference between 2017 exiting
condition baseline (without-Project) and 2017 existing condition with-Project (i.e., Proposed Project, Alternatives A through D). Values presented under Future Conditions (2030) reflect
difference between 2030 future condition baseline (without-Project) and 2030 future condition with-Project (i.e., Proposed Project, Alternatives A through D). The 2030 future condition
baseline (without-Project) is the same as the No Project Alternative.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
Delta = Sacramento-San Joaquin Delta
IL4 = Incremental Level 4
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South Central Coastal California
Valley Water = Santa Clara Valley Water District
WEAP = Water Evaluation and Planning System
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ES.5.2

No Project Alternative

Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. Valley Water and SBCWD would continue to operate and maintain their existing
facilities to deliver water supply to customers and would maximize delivery of their CVP
allocations consistent with associated water contract terms and environmental regulations. No
new emergency storage would be provided to Valley Water or SBCWD, or to their customers.
Since 2017, the North Fork Dam has been under restricted operation criteria due to existing
spillway deficiencies (e.g., damage to the spillway). PPWD, in coordination with DWR’s Division
of Safety of Dams (DSOD), is developing plans to perform repairs of the existing spillway
consistent with DSOD requirements. Under the No Project Alternative, repairs to the existing
spillway are anticipated to be completed allowing the existing reservoir to be operated at full
capacity. For the purpose of this analysis, under the No Project Alternative, it is assumed that
the existing North Fork Dam and Pacheco Reservoir would be operated consistent with
recommendations and release rules in the 2014 Report on Comprehensive Strategy and
Instructions for Operation of Pacheco Reservoir (i.e., optimized operations for SCCC steelhead
habitat and groundwater recharge).
ES.5.3

Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow
Schedule

The new earthfill dam 6 and other associated facilities for Alternative A are presented in Figure
ES-6. Figure ES-7 illustrates the facilities at or near the earthfill dam site. The new earthfill dam
would be located 2.2 miles upstream from the confluence of North Fork Pacheco Creek and
South Fork Pacheco Creek. Valley Water would operate these facilities and the expanded
140,000-acre-foot reservoir to increase emergency storage/emergency water supply, improve
water supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water
supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
ES.5.3.1
Facilities
The Alternative A facilities would include a new dam and appurtenant facilities, new water
conveyance to and from the Pacheco Conduit, utility modifications, vehicular access
improvements, and other minor improvements. A new earthfill dam with spillway and inlet/outlet
works would be constructed 1.8 miles upstream from the existing North Fork Dam. The height of
the earthfill dam would be approximately 325 feet and the width of the dam at the crest would be
approximately 1,740 feet. The new dam would require approximately 8.9 million cubic yards of
earthfill. At full pool, the surface area of the expanded reservoir would be approximately 1,367
acres with 35.2 miles of shoreline. The inlet/outlet works would consist of three adits on an
intake shaft built separate of the body of the dam; a bypass intake and pipeline; an outlet
conduit installed under the east abutment of the dam; and an outlet/bifurcation structure. The
inlet/outlet works would convey up to 490 cfs to and from Pacheco Conduit and simultaneously
release up to 50 cfs to North Fork Pacheco Creek and allow for 3,000 cfs emergency releases.
The existing North Fork Dam and appurtenant facilities would be decommissioned and
approximately 1.4 miles of North Fork Pacheco Creek would be restored for rearing habitat for
SCCC steelhead.

Earthfill dams are constructed with an impervious, fine-grained, and low-plasticity clay core flanked by an outer shell of compatible
fill. For earthfill dams, inlet/outlet structures and spillways are constructed as separate and independent facilities from the dam.

6
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Figure ES-6. Permanent Facilities and Expanded Reservoir for Alternative A
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Note: Not to scale

Figure ES-7. Schematic of Permanent Facilities at or Near the Alternative A Dam Site
Alternative A would include a pipeline and pump station to allow for the bi-directional
conveyance of water between the expanded reservoir and Pacheco Conduit. The conveyance
pipeline would be 10,300 feet long and 114-inch-internal-diameter with a capacity of 490 cfs. To
tie-in the new pipeline into the existing Pacheco Conduit, approximately 910 feet of the existing
Pacheco Conduit would be removed and replaced. To provide power to the dam and water
conveyance facilities, a new 70 kV/4.16 kV electrical substation and 4.1 miles of new, single
overhead 70 kV transmission line would be constructed.
A combination of new permanent and temporary roads and improvements to existing access
routes would be required to allow primary and auxiliary access to the new dam and facilities,
nearby properties of existing landowners, and construction areas. Permanent access roads
would include a 1.6-mile frontage road, 5.8 miles of dam and auxiliary access roads, and 29.9
miles of property owner access roads. In addition, 7.2 miles of temporary construction roads
would be required during construction. Primary vehicular access to the dam site during
construction would be provided by a new temporary overcrossing bridge located west of the
existing SR 152/Kaiser-Aetna Road intersection that would connect to a new permanent
frontage road accessed from Kaiser-Aetna Road.
ES.5.3.2
Construction
Construction of Alternative A would be initiated in 2025, with an estimated duration of 6.4 years.
The temporary SR 152 overcrossing at Kaiser-Aetna Road, and permanent and temporary
access roads would be completed early in the construction period to facilitate access for
construction crews and equipment to the dam site. In year two of construction, the existing

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
ES-19

Executive Summary

Pacheco Reservoir would be drained, and the existing North Fork Dam and ancillary facilities
would be decommissioned. Following decommissioning of the existing dam, flows would follow
a natural hydrograph until the new dam is completed. Construction of the earthfill dam with
spillway and inlet/outlet works, conveyance facilities, utilities, and other improvements would
occur concurrently until completion in early winter 2032.
The Proposed Project would include 13 construction staging areas totaling 62.8 acres, 5 on-site
material borrow areas totaling 177.7 acres, and 2 disposal areas totaling 108.6 acres, as shown
in Figure ES-8. To allow for material mixing on site during construction Alternative A would
include the development of a concrete batch plant, located in one of the identified staging areas.
A mix of equipment would be on-site during construction to support earthmoving, grading,
tunneling, concrete mixing, paving, vegetation clearing, aerial transportation (e.g., helicopters
for power transmission lines), and similar activities. During the peak of construction, the
construction labor force would consist of multiple crews plus construction management
personnel (up to 625 workers per day).
ES.5.3.3
Operation and Maintenance
Under Alternative A, Valley Water would operate the expanded reservoir to optimize Valley
Water’s available water supplies, meet M&I demands during drought periods and emergencies,
increase suitable habitat for SCCC steelhead in Pacheco Creek, improve M&I water quality, and
increase refuge water supplies. Inflow operations would prioritize capturing and storing local
inflow and, when available, pumping Valley Water CVP water supplies into the expanded
reservoir from Pacheco Conduit. Outflow operations would prioritize releases to North Fork
Pacheco Creek and, when needed, pumping water supply withdrawals out of the expanded
reservoir into Pacheco Conduit for delivery to Valley Water. To be consistent with WSIP
requirements, in below normal water years, Valley Water would provide 2,000 acre-feet of their
CVP contract allocation to the CVPIA RWSP for use as IL4 water supply.
Under Alternative A, the expanded reservoir would release flows into North Fork Pacheco Creek
from a multi-level inlet/outlet structure to meet fixed flow targets in Pacheco Creek at the
confluence of the North Fork Pacheco Creek and South Fork Pacheco Creek, as shown in Table
ES-5. Instream flows would support the maintenance of suitable habitat for SCCC steelhead.
Mean monthly flow targets would remain constant from year to year and range from 10 to 14
cfs, with higher summer flows to support rearing juvenile steelhead. Pulse flows to support
juvenile steelhead outmigration would be made in March and April.
The flow target location would be set at the confluence of North Fork and South Fork Pacheco
Creek. Flows from the unregulated South Fork Pacheco Creek would contribute to meeting the
monthly flow target. When this occurs, releases from the expanded reservoir would be reduced
to 2 cfs to preserve a larger cold-water pool that could be released during summer months and
multiyear droughts.
A 55,000-acre-foot habitat storage reserve would be maintained to provide suitable flows and
water temperatures for steelhead in the North Fork and mainstem of Pacheco Creek during
multi-year droughts. Once the expanded reservoir drops below 55,000 acre-feet, the reserve is
managed independent of water supply to provide releases according to the Fixed Flow
Schedule unless an emergency declaration is made for health and safety purposes.
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Figure ES-8. Temporary Roads and Borrow, Disposal, Staging, and Stockpiling Areas for Alternative A
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Table ES-5. Average Monthly Flow Targets in Pacheco Creek Under Alternative A (Fixed Flow
Schedule)
Baseflow

Pulse Flow

Mean Monthly Baseflow Target at
Confluence of North Fork and
South Fork Pacheco Creek1 (cfs)

Pulse Flow Target at Confluence of
North Fork and South Fork Pacheco
Creek (cfs)

Pulse Flow Duration
(Days)

January

101

--

--

February

101

--

--

March

101

301

152

April

101

301

152

May

121

--

--

June

13

--

--

July

14

--

--

August

14

--

--

September

14

--

--

October

14

--

--

November

101

--

--

December

101

--

--

Month

Notes:
1
Releases from the expanded reservoir would be reduced to 2 cfs when flows from South Fork Pacheco Creek
exceeded the mean monthly baseflow target.
2
15-day total duration reflects two distinct pulses: one 7-day duration pulse and one 8-day duration pulse.
Key:
cfs = cubic feet per second

Valley Water would rely on instrumentation at the expanded reservoir and in Pacheco Creek to
support essential monitoring efforts to implement and verify the Fixed Flow Schedule. Valley
Water would develop and implement adaptive management plans for three public benefits in
cooperation with appropriate regulatory agencies to be consistent with WSIP and regulatory
requirement: ecosystem improvement in Pacheco Creek, ecosystem improvement in the San
Joaquin watershed, and emergency response.
The expanded reservoir and associated facilities would be unstaffed and operated/monitored via
telemetry remotely. Valley Water would perform maintenance activities for all proposed facilities
except for power transmission lines. Maintenance activities would generally include facility and
equipment inspections, preventive maintenance, and repairs. PWRPA, WAPA, or PG&E would
perform maintenance activities on power transmission lines.
ES.5.3.4
Design and Implementation Features
Under Alternative A, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table ES-3.
ES.5.3.5
Ability to Meet Project Objectives
The Alternative A would address, to varying degrees, both of the primary Project objectives and
both of the secondary Project objectives. Table ES-4 illustrates the ability of Alternative A to
meet Project objectives by quantifying net benefits (i.e., Alternative A in comparison to existing
and future baseline conditions). Alternative A would address Project objectives in a similar
manner as described for the Proposed Project (see Section ES.5.1.5), except improvements to
emergency response and water supply would benefit Valley Water only (i.e., no participation in
reservoir expansion by SBCWD).
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ES.5.4

Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow
Schedule

The new earthfill dam and other associated facilities for Alternative B are presented in Figure
ES-9. Figure ES-10 illustrates the facilities at or near the earthfill dam site. The new earthfill
dam would be located 2.2 miles upstream from the confluence of North Fork Pacheco Creek
and South Fork Pacheco Creek. Valley Water would operate these facilities and the expanded
96,000-acre-foot reservoir to increase emergency storage/emergency water supply, improve
water supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water
supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
ES.5.4.1
Facilities
The Alternative B facilities would include a new dam and appurtenant facilities, new water
conveyance to and from the Pacheco Conduit, utility modifications, vehicular access
improvements, and other minor improvements. A new earthfill dam with spillway and inlet/outlet
works would be constructed 1.8 miles upstream from the existing North Fork Dam. The height of
the earthfill dam would be approximately 275 feet and the width of the dam at the crest would be
approximately 1,350 feet. The new dam would require approximately 6.8 million cubic yards of
earthfill. At full pool, the surface area of the expanded reservoir would be approximately 1,072
acres with 30.2 miles of shoreline. The inlet/outlet works would consist of three adits on an
intake shaft built separate of the body of the dam; a bypass intake and pipeline; an outlet
conduit installed under the east abutment of the dam; and an outlet/bifurcation structure. The
inlet/outlet works would convey up to 490 cfs to/from Pacheco Conduit and simultaneously
release up to 50 cfs to North Fork Pacheco Creek and allow for 3,000 cfs emergency releases.
The existing North Fork Dam and appurtenant facilities would be decommissioned and
approximately 1.4 miles of North Fork Pacheco Creek would be restored for rearing habitat for
SCCC steelhead.
Alternative B would include a pipeline and pump station to allow for the bi-directional
conveyance of water between the expanded reservoir and Pacheco Conduit. The conveyance
pipeline would be 10,300 feet long and 114-inch-internal-diameter with a capacity of 490 cfs. To
tie-in the new pipeline into the existing Pacheco Conduit, approximately 910 feet of the existing
Pacheco Conduit would be removed and replaced. To provide power to the dam and water
conveyance facilities, a new 70 kV/4.16 kV electrical substation and 4.1 miles of new, single
overhead 70 kV transmission line would be constructed.
A combination of new permanent and temporary roads and improvements to existing access
routes would be required to allow primary and auxiliary access to the new dam and facilities,
nearby properties of existing landowners, and construction areas. Permanent access roads
would include a 1.6-mile frontage road, 5.9 miles of dam and auxiliary access roads, and 29.9
miles of property owner access roads. In addition, 7.3 miles of temporary construction roads
would be required during construction. Primary vehicular access to the dam site during
construction would be provided by improving the existing at-grade intersection with a temporary
traffic signal and roundabout located south of the existing SR 152/Kaiser-Aetna Road
intersection that would connect to a new permanent frontage road accessed from Kaiser-Aetna
Road.
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Figure ES-9. Permanent Facilities and Expanded Reservoir for Alternative B
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Note: Not to scale

Figure ES-10. Schematic of Permanent Facilities at or Near the Alternative B Dam Site
ES.5.4.2
Construction
Construction of Alternative B would be initiated in 2025, with an estimated duration of 5.8 years.
The new temporary traffic signal and roundabout at Kaiser-Aetna Road, and permanent and
temporary access roads would be completed early in the construction period to facilitate access
for construction crews and equipment to the dam site. In year two of construction, the existing
Pacheco Reservoir would be drained, and the existing North Fork Dam and ancillary facilities
would be decommissioned. Following decommissioning of the existing dam, flows would follow
a natural hydrograph until the new dam is completed. Construction of the earthfill dam with
spillway and inlet/outlet works, conveyance facilities, utilities and other improvements would
occur concurrently until completion in late spring 2031.
The Proposed Project would include 13 construction staging areas totaling 64.5 acres, 5 on-site
material borrow areas totaling 162.6 acres, and 2 disposal areas totaling 108.6 acres, as shown
in Figure ES-11. To allow for material mixing on site during construction Alternative B would
include the development of a concrete batch plant, located in one of the identified staging areas.
A mix of equipment would be on-site during construction to support earthmoving, grading,
tunneling, concrete mixing, paving, vegetation clearing, aerial transportation (e.g., helicopters
for power transmission lines), and similar activities. During the peak of construction, the
construction labor force would consist of multiple crews plus construction management
personnel (up to 585 workers per day).
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Figure ES-11. Temporary Roads and Borrow, Disposal, Staging, and Stockpiling Areas for Alternative B
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ES.5.4.3
Operation and Maintenance
Operational requirements and maintenance for Alternative B would be the same as described
for Alternative A.
ES.5.4.4
Design and Implementation Features
Under Alternative B, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table ES-3.
ES.5.4.5
Ability to Meet Project Objectives
The Alternative B would address, to varying degrees, both of the primary Project objectives and
both of the secondary Project objectives. Table ES-4 illustrates the ability of Alternative B to
meet Project objectives by quantifying net benefits (i.e., Alternative B in comparison to existing
and future baseline conditions). Alternative B would address Project objectives in a similar
manner as described for the Proposed Project (see Section ES.5.1.5), except improvements to
emergency response and water supply would benefit Valley Water only (i.e., no participation in
reservoir expansion by SBCWD).
ES.5.5

Alternative C
Downstream, Hardfill Dam with a 140,000-Acre-Foot Reservoir; Variable
Flow Schedule with SBCWD Participation

The new hardfill dam and other associated facilities for Alternative C are presented in Figure
ES-12. Figure ES-13 illustrates the facilities at or near the new dam site. The new hardfill dam
would be located 0.9 miles upstream from the confluence of North Fork Pacheco Creek and
South Fork Pacheco Creek. Valley Water would operate these facilities and the expanded
140,000-acre-foot reservoir to increase emergency storage/emergency water supply, improve
water supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water
supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
ES.5.5.1
Facilities
Alternative C facilities would include a new dam and appurtenant facilities, new water
conveyance to and from the Pacheco Conduit, utility modifications, vehicular access
improvements, and other minor improvements. A new hardfill dam with integrated spillway and
inlet/outlet works would be constructed 0.5 miles upstream from the existing North Fork Dam.
The height of hardfill dam would be approximately 315 feet and the width of the dam at the crest
would be approximately 2,220 feet. The new dam would require approximately 4.2 million cubic
yards of hardfill mix. At full pool, the surface area of the expanded reservoir would be
approximately 1,381 acres with 34.7 miles of shoreline. The inlet/outlet works would consist of
three adits on the upstream face of the hardfill dam; a bypass intake and pipeline; an intake
tower built into the body of the dam; an outlet conduit cast through the bottom of the dam; and
an outlet/bifurcation structure. The inlet/outlet works would convey up to 490 cfs to/from
Pacheco Conduit and simultaneously release up to 50 cfs to North Fork Pacheco Creek and
allow for 3,000 cfs emergency releases. The existing North Fork Dam and appurtenant facilities
would be decommissioned and approximately 0.5 miles of North Fork Pacheco Creek would be
restored for both spawning and rearing habitat for SCCC steelhead.
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Figure ES-12. Permanent Facilities and Expanded Reservoir for Alternative C
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Note: Not to scale

Figure ES-13. Schematic of Permanent Facilities at or Near the Alternative C Dam Site
Alternative C would include a pipeline and pump station to allow for the bi-directional
conveyance of water between the expanded reservoir and Pacheco Conduit. The conveyance
pipeline would be 5,200 feet long and 114-inch-internal-diameter with a capacity of 490 cfs. To
tie-in the new pipeline into the existing Pacheco Conduit, approximately 910 feet of the existing
Pacheco Conduit would be removed and replaced. To provide power to the dam and water
conveyance facilities, a new 70 kV/4.16 kV electrical substation and 4.6 miles of new, single
overhead 70 kV transmission line would be constructed.
A combination of new permanent and temporary roads and improvements to existing access
routes would be required to allow primary and auxiliary access to the new dam and facilities,
nearby properties of existing landowners, and construction areas. Permanent access roads
would include a 1.6-mile frontage road, 2.8 miles of dam and auxiliary access roads, and 29.9
miles of property owner access roads. In addition, 8.9 miles of temporary construction roads
would be required during construction. Primary vehicular access to the dam site during
construction would be provided by improving the existing at-grade intersection with a temporary
traffic signal and lane widening of SR 152 that would connect to a new permanent frontage road
accessed from Kaiser-Aetna Road.
ES.5.5.2
Construction
Construction of Alternative C would be initiated in 2025, with an estimated duration of 7.3 years.
The new temporary at-grade widening and traffic signal, and permanent and temporary access
roads would be completed early in the construction period to facilitate access for construction
crews and equipment to the dam site. In year two of construction, the existing Pacheco
Reservoir would be drained, and the existing North Fork Dam and ancillary facilities would be
decommissioned. Following decommissioning of the existing dam, flows would follow a natural
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hydrograph until the new dam is completed. Construction of the hardfill dam with integrated
spillway and inlet/outlet works, conveyance facilities, utilities and other improvements would
occur concurrently until completion in late fall 2032.
Alternative C would include 12 construction staging areas totaling 54.0 acres, 4 on-site material
borrow areas totaling 80.7 acres, and 3 disposal areas totaling 81.6 acres, as shown in Figure
ES-14. To allow for material mixing on site during construction Alternative C would include the
development of a concrete batch plant, located in one of the identified staging areas, and a
hardfill batch plant, located in one of the identified borrow areas. A mix of equipment would be
on-site during construction to support earthmoving, grading, tunneling, concrete mixing, paving,
vegetation clearing, aerial transportation (e.g., helicopters for power transmission lines), and
similar activities. During the peak of construction, the construction labor force would consist of
multiple crews plus construction management personnel (up to 410 workers per day).
ES.5.5.3
Operation and Maintenance
Operational requirements and maintenance for Alternative C would be the same as described
for the Proposed Project.
ES.5.5.4
Design and Implementation Features
Under Alternative C, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table ES-3.
ES.5.5.5
Ability to Meet Project Objectives
The Alternative C would address, to varying degrees, both of the primary Project objectives and
both of the secondary Project objectives. Table ES-4 illustrates the ability of Alternative C to
meet Project objectives by quantifying net benefits (i.e., Alternative C in comparison to existing
and future baseline conditions). Alternative C would address Project objectives in a similar
manner as described for the Proposed Project (see Section ES.5.1.5).
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Figure ES-14. Temporary Roads and Borrow, Disposal, Staging, and Stockpiling Areas for Alternative C
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ES.5.6

Alternative D
Downstream Earthfill Dam with a 140,000-Acre-Foot Reservoir; Fixed Flow
Schedule

The new earthfill dam and other associated facilities for Alternative D are presented in Figure
ES-15. Figure ES-16 illustrates the facilities at or near the earthfill dam site. The new earthfill
dam would be located 0.9 miles upstream from the confluence of North Fork Pacheco Creek
and South Fork Pacheco Creek. Valley Water would operate these facilities and the expanded
140,000-acre-foot reservoir to increase emergency storage/emergency water supply, improve
water supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water
supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
ES.5.6.1
Facilities
The Alternative D facilities would include a new dam and appurtenant facilities, new water
conveyance to and from the Pacheco Conduit, utility modifications, vehicular access
improvements, and other minor improvements. A new earthfill dam with spillway and inlet/outlet
works would be constructed 0.5 miles upstream from the existing North Fork Dam. The height of
the earthfill dam would be approximately 320 feet and the width of the dam at the crest would be
approximately 2,260 feet. The new dam would require 13.1 million cubic yards of earthfill. At full
pool, the surface area of the expanded reservoir would be approximately 1,381 acres with 34.7
miles of shoreline. The inlet/outlet works would consist of three adits on an intake shaft built
separate of the body of the dam; a bypass intake and pipeline; an outlet conduit installed under
the east abutment of the dam; and an outlet/bifurcation structure. The inlet/outlet works would
convey up to 490 cfs to/from Pacheco Conduit and simultaneously release up to 50 cfs to North
Fork Pacheco Creek and allow for 3,000 cfs emergency releases. The existing North Fork Dam
and appurtenant facilities would be decommissioned and approximately 0.3 miles of North Fork
Pacheco Creek would be restored for rearing habitat for SCCC steelhead.
Alternative D would include a pipeline and pump station to allow for the bi-directional
conveyance of water between the expanded reservoir and Pacheco Conduit. The conveyance
pipeline would be 4,500 feet long and 114-inch-internal-diameter with a capacity of 490 cfs. To
tie-in the new pipeline into the existing Pacheco Conduit, approximately 910 feet of the existing
Pacheco Conduit would be removed and replaced. To provide power to the dam and water
conveyance facilities, a new 70 kV/4.16 kV electrical substation and 4.6 miles of new, single
overhead 70 kV transmission line would be constructed.
A combination of new permanent and temporary roads and improvements to existing access
routes would be required to allow primary and auxiliary access to the new dam and facilities,
nearby properties of existing landowners, and construction areas. Permanent access roads
would include a 1.6-mile frontage road, 4 miles of dam and auxiliary access roads, and 29.9
miles of property owner access roads. In addition, 11.3 miles of temporary construction roads
would be required during construction. Primary vehicular access to the dam site would be
provided by a new permanent, paved tight diamond interchange and overpass located at the SR
152/Kaiser-Aetna Road intersection that would connect to a new permanent frontage road
accessed from Kaiser-Aetna Road.
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Figure ES-15. Permanent Facilities and Expanded Reservoir for Alternative D
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Note: Not to scale

Figure ES-16. Schematic of Permanent Facilities at or Near the Alternative D Dam Site
ES.5.6.2
Construction
Construction of Alternative D would be initiated in 2025, with an estimated duration of 7.2 years.
The permanent tight-diamond interchange and overpass at SR 152 and Kaiser-Aetna Road, and
permanent and temporary access roads would be completed early in the construction period to
facilitate access for construction crews and equipment to the dam site. In year two of
construction, the existing Pacheco Reservoir would be drained, and the existing North Fork
Dam and ancillary facilities would be decommissioned. Following decommissioning of the
existing dam, flows would follow a natural hydrograph until the new dam is completed.
Construction of the earthfill dam with spillway and inlet/outlet works, conveyance facilities,
utilities and other improvements would occur concurrently until completion in fall 2032.
The Proposed Project would include 9 construction staging areas totaling 38.6 acres, 6 on-site
material borrow areas totaling 190.8 acres, and 2 disposal areas totaling 129.7 acres, as shown
in Figure ES-17. To allow for material mixing on site during construction Alternative D would
include the development of a concrete batch plant, located in one of the identified staging areas.
A mix of equipment would be on-site during construction to support earthmoving, grading,
tunneling, concrete mixing, paving, vegetation clearing, aerial transportation (e.g., helicopters
for power transmission lines), and similar activities. During the peak of construction, the
construction labor force would consist of multiple crews plus construction management
personnel (up to 680 workers per day).
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Figure ES-17. Temporary Roads and Borrow, Disposal, Staging, and Stockpiling Areas for Alternative D
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ES.5.6.3
Operation and Maintenance
Operational requirements and maintenance for Alternative D would be the same as described
for Alternative A.
ES.5.6.4
Design and Implementation Features
Under Alternative D, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table ES-3.
ES.5.6.5
Ability to Meet Project Objectives
The Alternative D would address, to varying degrees, both of the primary Project objectives and
both of the secondary Project objectives. Table ES-4 illustrates the ability of Alternative D to
meet Project objectives by quantifying net benefits (i.e., Alternative D in comparison to existing
and future baseline conditions). Alternative D would address Project objectives in a similar
manner as described for the Proposed Project (see Section ES.5.1.5), except improvements to
emergency response and water supply would benefit Valley Water only (i.e., no participation in
reservoir expansion by SBCWD).

ES.6

Comparison of Proposed Project and Alternative Impacts

Table ES-6 provides a summary of impacts with implementation of the Proposed Project, No
Project Alternative, or alternatives to the Proposed Project (Table ES-6 is located at the end of
this Executive Summary; see Section ES.13). Main categories of impacts include:
•

no impact (NI)

•

less than significant impact (LTS)

•

less than significant impact with mitigation (LSM)

•

significant and unavoidable impact (SU); no feasible mitigation measures are available to
reduce impacts to less than significant level

Table ES-6 also provides a summary comparison of impacts of the Proposed Project to the
other alternatives (i.e., No Project Alternative and Alternatives A through D), indicating whether
the impacts of the other alternatives are similar to or the same as, more severe, or less severe
than those of the Proposed Project. It should be noted that these comparisons present the most
severe impact determination, and this impact may be based on impacts from either the
construction of project facilities or from long-term operations and maintenance. In particular, the
Proposed Project would provide long-term beneficial impacts to SCCC steelhead during
operations thorough improved flows and temperatures in Pacheco Creek. However, these longterm beneficial effects are not reflected in Table ES-6 as there are short-term adverse impacts
during the construction phase of implementation that would be less than significant.
The Proposed Project and Alternatives A through D would result in either no impacts or less
than significant impacts for the following: energy; hazards and hazardous materials; population
and housing; public services; transportation; and utilities and service systems. Alternatives B
through D would also result in less than significant impacts to recreation.
As shown in Table ES-6, significant but mitigable impacts (i.e., impacts that would be less than
significant with mitigation) would result from implementation of the Proposed Project and
Alternatives A through D for the following: aesthetics; biological resources (botanical/wildlife);
biological resources (fisheries); geology, soils, mineral resources, and paleontological
resources; greenhouse gas emissions; hydrology and water management; and wildfire.
Significant but mitigable impacts would also result from implementation of the Proposed Project
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and Alternative A for recreation. Significant and unavoidable impacts are listed in Section ES.7,
Significant and Unavoidable Impacts.

ES.7

Significant and Unavoidable Impacts

As shown in Table ES-6, significant and unavoidable impacts that would occur as a result of
implementing the Proposed Project and Alternatives A through D are identified below. For these
identified significant and unavoidable impacts, Table ES-6 also indicates whether the impacts of
the Alternatives A thorough D are similar to or the same as, more severe, or less severe than
those of the Proposed Project. As noted in Chapter 3, several of these impacts would occur only
during the construction period. The Proposed Project is proposed, and alternatives are being
considered, notwithstanding their significant unavoidable impacts because of the importance to
Valley Water of achieving the Project objectives and related benefits. A Statement of Overriding
Considerations must be made by Valley Water for any project approval that will involve
significant unavoidable impacts
•

Agriculture and Forestry
-

•

•

•

Air Quality
-

Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality
plan (construction period only)

-

Impact AQ-2: Result in a cumulatively considerable net increase of any criteria
pollutant for which the project region is nonattainment under an applicable federal or
state ambient air quality standard (construction period only)

Cultural Resources
-

Impact Cul-1: Cause a substantial adverse change in the significance of a historical
resource pursuant to California Code of Regulations Section 15064.5

-

Impact Cul-2: Cause a substantial adverse change in the significance of an
archaeological resource pursuant to California Code of Regulations Section 15064.5

-

Impact Cul-3: Disturb any human remains, including those interred outside of formal
cemeteries

Tribal Cultural Resources
-

•

Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act
contract

Impact TCR-1: Cause a substantial adverse change in the significance of a tribal
cultural resource

Geology, Soils, Mineral Resources, and Paleontological Resources
-

Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of
topsoil
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•

Land Use and Planning
-

•

Noise
-

•

ES.8

Impact LU-2: Cause a significant environmental impact due to a conflict with any land
use plan, policy, or regulation adopted for the purpose of avoiding or mitigating an
environmental effect

Impact Noise-1: Substantial temporary or permanent increase in ambient noise
levels (construction period only)

Water Quality
-

Impact WQ-1: Cause a violation of water quality standards or waste discharge
requirements or otherwise substantially degrade surface water quality in Pacheco
Creek or its tributaries (construction period only)

-

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause
indirect erosion or siltation on or off-site or provide substantial additional sources of
polluted runoff (construction period only)

-

Impact WQ-7: Conflict with, or obstruct the implementation of a water quality control
plan (construction period only)

Cumulative Impacts

As required by CEQA Guidelines Section 15130, impacts from reasonably foreseeable probable
future projects were evaluated for each resource topic and significance threshold, and added to
the incremental impacts of the Proposed Project and action alternatives. A conclusion of
cumulative impact significance was made pre-mitigation, where applicable, and the incremental
contribution of the Proposed Project or alternative was then judged for whether it was
cumulatively considerable or not cumulatively considerable. If cumulatively considerable,
feasible mitigation measures to reduce the incremental contributions were considered; these are
the same as the mitigation measures identified in Table ES-6.
Resources resulting in cumulatively considerable impacts with mitigation include:
•

Aesthetics The Proposed Project and Alternatives A through D, in combination with the
effects of other past, present, and reasonably foreseeable future projects, would result in
cumulatively considerable impacts temporarily to the existing visual character or quality
of public views of the site and its surroundings due to construction activities and staging
areas along the SR 152 corridor during the construction period.

•

Agriculture and Forestry The Proposed Project and Alternatives A through D, in
combination with the effects of other past, present, and reasonably foreseeable future
projects, would result in cumulatively considerable impacts to private lands under
Williamson Act contracts (i.e., conflicting with Williamson Act contracts) due to facility
footprints and long-term inundation.

•

Air Quality The Proposed Project and Alternatives A through D, in combination with the
effects of other past, present, and reasonably foreseeable future projects, would result in
cumulatively considerable air pollutant emissions impacts during construction and
resultant inconsistency with air quality plans during the construction period.
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•

Cultural Resources and Tribal Cultural Resources The Proposed Project and
Alternatives A through D, in combination with the effects of other past, present, and
reasonably foreseeable future projects, would result in cumulatively considerable impacts
to historical resources, archaeological resources, human remains, and tribal cultural
resources due to construction activities and long-term inundation.

•

Geology, Soils, Mineral Resources, and Paleontological Resources The Proposed
Project and Alternatives A through D, in combination with the effects of other past,
present, and reasonably foreseeable future projects, would result in cumulatively
considerable impacts related to soil erosion and loss of topsoil from construction and
long-term operations (i.e., shoreline erosion).

•

Noise The Proposed Project and Alternatives A through D, in combination with the effects
of other past, present, and reasonably foreseeable future projects, would result in
cumulatively considerable impacts related to the temporary increase in ambient noise
levels during the construction period.

•

Water Quality The Proposed Project and Alternatives A through D, in combination with
the effects of other past, present, and reasonably foreseeable future projects, would
result in cumulatively considerable impacts to water quality during construction.
Cumulatively considerable impacts would occur related to turbidity, erosion/siltation (e.g.,
sediment transport), and consistency with water quality control plans.

ES.9

Environmentally Superior Alternative

The State CEQA Guidelines Section 15126.6(e)(2) requires the identification of an
environmentally superior alternative to the proposed project. If it is determined that the “no
project” alternative would be the environmentally superior alternative, then the EIR shall also
identify an environmentally superior alternative among the other project alternatives. To
determine the environmentally superior alternative, the ability of each alternative to meet Project
objectives was considered, and the impacts of the alternatives were compared to determine
which alternative would have the least adverse effects.
The Proposed Project and Alternatives A through D would address the two primary Project
objectives and two secondary Project objectives to varying degrees, as shown in Table ES-4;
with values shown in Table ES-4 reflecting the net increase or improvement from without-Project
baseline conditions. As shown in Table ES-4, the Proposed Project and Alternatives A, C, and D
provide similar levels of emergency response water supplies, while Alternative B provides
substantially less emergency response water supplies due to the smaller reservoir size. The
Proposed Project and Alternative C provide greater improvements in water supply reliability in
comparison to Alternatives A, B, and D. The Proposed Project and Alternatives A through D
provide similar substantial improvements in the Steelhead Cohort Score (an index of the ability
of Pacheco Creek to support SCCC steelhead through all life stages) while the Proposed
Project and Alternative C also provide for additional adult attraction pulse flows for SCCC
steelhead. The Proposed Project and Alternatives A through D would provide the same increase
in water deliveries to IL4 refuges. The Proposed Project and Alternatives A through D would
substantially reduce impaired water deliveries from San Luis Reservoir, although Alternative B is
less effective than the other action alternatives. Overall, the Proposed Project and Alternatives
A, C, and D better address the Project objectives than Alternative B. However, no singular
alternative best addresses all four of the Project objectives, instead there are tradeoffs amongst
the Proposed Project and Alternatives A, C, and D in their ability to address the Project
objectives. Generally, the Proposed Project and Alternative C better address the primary Project
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objective related to SCCC steelhead habitat (as these two alternatives provide for substantial
increases in the Steelhead Cohort Score and also provide for adult attraction flows) and water
supply reliability, while Alternatives A and D better address emergency response water supplies.
Table ES-6 presents significant impacts for the Proposed Project and Alternatives A through D
and the level of significance with mitigation. Table ES-6 also provides a summary comparison of
impacts of the Proposed Project to the other action alternatives (i.e., Alternatives A through D),
indicating whether the impacts of the other alternatives are similar to or more or less severe
than those of the Proposed Project.
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operating the existing Pacheco Reservoir and North Fork Dam. There would be no
construction-related impacts under the No Project Alternative. The No Project Alternative would
result in no increase in emergency response water supplies, no increase in water supply
reliability, no increase in suitable habitat for SCCC steelhead (including no increase in the
Steelhead Cohort Score, adult SCCC steelhead attraction flows, or restored stream length), no
increase in water supplies for refuges, and no reduction in impaired water quality deliveries from
San Luis Reservoir. For this EIR, the No Project Alternative is not considered environmentally
superior because it would not achieve the Project objectives, which include improving suitable
habitat in Pacheco Creek for federally threatened SCCC steelhead and providing water supplies
to wildlife refuges to support habitat management.
The Proposed Project requires substantially less borrow material than Alternatives A, B, and D,
and given the smaller construction footprint, the Proposed Project would result in fewer
impacted acres of sensitive natural communities (Impact Bio-1); habitat that supports nesting
bald and golden eagles (Impact Bio-14); and fewer acres subject to potential ground failures,
landslides, liquefaction, and erosion (Impacts Geo-1, Geo-2, and Geo-5). The Proposed Project
also results in less emissions of criteria pollutants during the duration of construction as
compared to Alternatives A, B, and D (Impacts AQ-1 and AQ-2). Additionally, given the proximity
of construction activities to residences within the Project study area, the Proposed Project would
result in fewer sensitive receptors being exposed to both nighttime and daytime noise levels that
could exceed applicable noise standards (Impact Noise-1).
In comparison to the Proposed Project, the extent of impacts on non-sensitive oak woodland
communities (Bio-3), waters of the United States or waters of the State (Impact Bio-4), specialstatus plants (Impact Bio-5), and other habitats that support state and federally listed species
(Impacts Bio-5, Bio-7, Bio-8, Bio-9, Bio-10, Bio-13, and Bio-17) would be less under Alternative
C, given the reduced new inundation area created by the expanded reservoir (i.e., with the
downstream dam location, a greater portion of the inundation of the expanded reservoir is
currently part of the inundation area of the existing reservoir). Additionally, Alternative C would
result in the clearing of 15 percent fewer acres of land than the Proposed Project (i.e., 493 acres
under the Proposed Project and 416 acres under Alternative C) and would have reduced
impacts on geology and soils, specifically from seismic shaking, ground failure, landslides, and
liquefaction (Impacts Geo-1 and Geo-2). Alternative C would also not impact recreation facilities
within Henry Coe Park (Impact Rec-1). With respect to significant and unavoidable impacts,
Alternative C would conflict with fewer acres of land enrolled in Williamson Act contracts (Impact
Ag-2) than the Proposed Project; the expanded reservoir would not Henry W. Coe State Park
(Impact LU-2); would have less impact on soil erosion and loss of topsoil (Impact Geo-5); would
have less impact with respect to Ranchlands (Impact LU-2); would have less impact on
archaeological resources (Cul-2) and tribal cultural resources (TCR-1); and would have less
construction impacts on water quality than the Proposed Project for sediment and turbidity due
to the downstream installation of a cofferdam that would provide additional attenuation of flows
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and associated settling of fine-grained sediment (Impacts WQ-1, WQ-6, and WQ-7). However,
in comparison to the Proposed Project, Alternative C would result in greater impacted acres of
sensitive natural communities (Impact Bio-1) and would result in additional sensitive receptors
being exposed to both nighttime and daytime noise levels that could exceed applicable noise
standards (Impact Noise-1).
The No Project alternative is the only alternative that would avoid or substantially lessen the
significant and unavoidable construction-related impacts, but it does not meet the Project
objectives and therefore, would not be considered the Environmentally Superior Alternative. Of
the remaining Project alternatives, based on the evaluation above, Alternative C is the
Environmentally Superior Alternative.

ES.10

Areas of Known Controversy

CEQA Guidelines Section 15123 states that an EIR must identify areas of known controversy
that might have been raised by other agencies, the public, and/or other stakeholders. Areas of
communicated controversy related to the EIR identified in the EIR scoping process include, but
are not limited to, the following:
•

Impacts to sensitive natural communities, special status plants and wildlife and their
habitats, and appropriate mitigation measures

•

Consistency of the Project with the Santa Clara Valley Habitat Plan

•

Contribution of the Project to growth inducement

•

Types and requirements of permits and approvals required for Project implementation

•

Range of alternatives to be evaluated in the Draft EIR, including the No Project
Alternative

ES.11

Issues to be Resolved

CEQA Guidelines Section 15123 calls for the lead agency to disclose issues to be resolved—
including the choice among alternatives and whether or how to mitigate significant effects.
Issues to be resolved related to the Proposed Project or Draft EIR include, but are not limited to,
the following:
•

Securing access to private lands to enable completion of biological and cultural resource
field investigations for portions of the Project Area

•

Level of participation in the Proposed Project by San Benito County Water District

•

Identification of the electrical power provider and operator of power facilities

•

Selection of lands and activities for compensatory mitigation related to botanical/natural
community and terrestrial resource mitigation measures

ES.12

Stakeholder Coordination and Public Involvement Process

ES.12.1

Notice of Preparation, Initial Study, and Public Scoping

Valley Water circulated a Notice of Preparation and Initial Study for the Project on August 7,
2017. The initial scoping period remained open through September 6, 2017. The scoping period
was extended an additional 30 days through October 5, 2017, for a total period of 60 days.
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
ES-41

Executive Summary

To provide an additional opportunity for public input on the scope and content to be addressed
in the EIR, Valley Water reopened the scoping period on February 8, 2021, and held two virtual
public meetings via Zoom and Facebook Live on February 24 and 25, 2021. An invitation to the
Zoom meetings was mailed and emailed to approximately 470 elected officials, tribes, agencies,
organizations, landowners, other stakeholders, and interested parties, and posted on the Valley
Water website, published in local newspapers, and posted on social media (i.e., Facebook).
This second public scoping period closed on March 12, 2021, providing an additional 33 days
for public input. Valley Water received a total of 21 comment letters or emails during the two
combined scoping periods. The Public and Agency Scoping Process Summary Appendix
includes comments received from agencies, tribal groups, organizations, and the public.
ES.12.2

Draft EIR Public Comment Period

Valley Water has issued a Notice of Availability to provide agencies and the public with formal
notification that the Draft EIR is available for review and comment. Copies of the Draft EIR and
appendices are available at the following website:
https://www.valleywater.org/project-updates/public-review-documents.
In addition, the Draft EIR and all appendices are also available for review at the following
locations:
•
•

Valley Water Office, located at 5750 Almaden Expressway, San Jose, CA 95118
Public libraries
-

Dr. Martin Luther King, Jr. Library, 150 East San Fernando Street, San Jose, CA
95112

-

Almaden Branch Library, 6445 Camden Avenue, San Jose, CA 95120

-

Vineland Branch Library, 1450 Blossom Hill Road, San Jose, CA 95118

-

Pearl Avenue Branch Library, 4270 Pearl Avenue, San Jose, CA 95136

-

Edenvale Branch Library, 101 Branham Lane East, San Jose, CA 95111

-

Cambrian Branch Library, 1780 Hillsdale Avenue, San Jose, CA 95124

-

Santa Teresa Branch Library, 290 International Circle, San Jose, CA 95119

-

Los Banos Branch of the Merced County Library, 1312 7th Street, Los Banos, CA
93635

-

San Benito County Free Library, 470 5th Street, Hollister, CA 95023

-

Gilroy Library, 350 W 6th Street, Gilroy, CA 95020

-

Morgan Hill Library, 660 West Main Avenue, Morgan Hill, CA 95037

Valley Water will also conduct a virtual public meeting on the Draft EIR. The Notice of
Availability, available at the website above, provides details on the date, time, and access
information for this virtual public meeting.
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Valley Water is circulating this Draft EIR to provide agencies and interested individuals with
opportunities to comment on the contents of the Draft EIR. Comments are due on January 21,
2022, providing a review period in excess of the 45-day minimum statutory requirement.
During the public comment period, written comments on the adequacy of the Draft EIR may be
submitted to:
Todd Sexauer, Senior Environmental Planner
Santa Clara Valley Water District
5750 Almaden Expressway
San Jose, CA 95118
Comments may also be submitted electronically via email to:
PachecoExpansion@valleywater.org
Written comments received on the Draft EIR will be addressed in the Final EIR.

ES.13

Comparison of the Environmental Impacts of the Proposed Project
and Alternatives

This section includes Table ES-6 which provides a comparison of the environmental impacts of
the Proposed Project and Alternatives A through D.
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
Level of
Proposed
Level of
Mitigation
Significance
Impact
Project and
Significance
Measures
Before
Alternatives
with Mitigation1
Mitigation1
Aesthetics
Proposed Project

LTS

--

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Impact Aes-1: Would have a
substantial adverse effect on a
scenic vista

Impact Aes-2: Would
substantially damage scenic
resources, including, but not
limited to, trees, rock
outcroppings, and historic
buildings within a state scenic
highway

Impact Aes-3: Would
substantially degrade the
existing visual character or
quality of public views of the
site and its surroundings

Impact Aes-4: Would create a
new source of substantial light
or glare which would adversely
affect day or nighttime views in
the area

LTS

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (+)

--

LTS (+)

--

NI (-)

Proposed Project

S

No Project Alt

NI (-)

AES-3

LSM

Alt A

S (=)

AES-3

LSM (=)

Alt B

S (-)

AES-3

LSM (-)

Alt C

S (-)

AES-3

LSM (-)

Alt D

S (+)

AES-3

LSM (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

NI

--

NI

Agricultural and Forestry Resources
Impact Ag-1: Convert Prime
Farmland, Unique Farmland, or
Farmland of Statewide
Importance, as shown on the
maps prepared pursuant to the
Farmland Mapping and
Monitoring Program of the
California Resources Agency, to
non-agricultural use

Impact Ag-2: Conflict with
existing zoning for agricultural
use, or a Williamson Act
contract

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

None Identified2

SU (+)3

Alt B

S (-)

None Identified 2

SU (-)3

Alt C

S (-)

None Identified

2

SU (-)3

Alt D

S (=)

None Identified 2

SU (=)3

None Identified2
--

SU3
NI (-)3
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Agricultural and Forestry Resources
Impact Ag-3: Involve other
changes in the existing
environment which, due to their
location or nature, could result
in conversion of Farmland to
non-agricultural use

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

S

Air Quality

Impact AQ-1: Conflict with or
obstruct implementation of the
applicable air quality plan

Impact AQ-2: Result in a
cumulatively considerable net
increase of any criteria pollutant
for which the project region is
nonattainment under an
applicable federal or state
ambient air quality standard

Impact AQ-3: Expose sensitive
receptors to substantial
pollutant concentrations

Impact AQ-4: Create
objectionable odors affecting a
substantial number of people

SU

No Project Alt

NI

Alt A

S (+)

AQ-1, AQ-2

SU (+)

Alt B

S (+)

AQ-1, AQ-2

SU (+)

Alt C

S (=)

AQ-1

SU (=)

--

AQ-1, AQ-2

SU (+)

Alt D

S (+)

Proposed Project

S

No Project Alt

NI (-)

--

Alt A

S (+)

AQ-1, AQ-2

AQ-1

NI (-)

SU
NI (-)
SU (+)

Alt B

S (+)

AQ-1, AQ-2

SU (+)

Alt C

S (=)

AQ-1

SU (=)

Alt D

S (+)

AQ-1, AQ-2

SU (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)
LTS (=)

Alt A

LTS (=)

--

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

LTS (=)

--

LTS (=)

Alt D

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

AQ-1

November 2021
ES-45

Executive Summary

Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Biological Resources (Botanical/Wildlife)

Impact Bio-1: Adverse effects
on sensitive natural
communities and riparian
habitat excluding sycamore
alluvial woodlands

Impact Bio-2: Adverse effects
on sycamore alluvial
woodlands

Impact Bio-3: Adverse impacts
on non-sensitive oak woodland
communities

Impact Bio-4: Adverse impacts
on waters of the United States
or waters of the State

Impact Bio-5: Adverse impacts
on special-status plants
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Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

Alt B

S (=)

Alt C

S (+)

Alt D

S (+)

Proposed Project
No Project Alt

S
NI (-)

Alt A

S (=)

Alt B

S (=)

Alt C

S (=)

Alt D

S (=)

Proposed Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed Project
No Project Alt
Alt A
Alt B
Alt C
Alt D

S
NI (-)
S (=)
S (-)
S (-)
S (-)
S
NI (-)
S (=)
S (=)
S (-)
S (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Alt B

S (=)

Alt C

S (-)

Alt D

S (-)

BI-1a, BI-1b, BI-1c,
BI-1d
-BI-1a, BI-1b, BI-1c,
BI-1d
BI-1a, BI-1b, BI-1c,
BI-1d
BI-1a, BI-1b, BI-1c,
BI-1d
BI-1a, BI-1b, BI-1c,
BI-1d
BI-1a, BI-1b
-BI-1a, BI-2a, BI-2b,
BI-2c
BI-1a, BI-2a, BI-2b,
BI-2c
BI-1a, BI-2a, BI-2b,
BI-2c
BI-1a, BI-2a, BI-2b,
BI-2c
BI-8b
-BI-8b
BI-8b
BI-8b
BI-8b
BI-4a, BI-4b, BI-4c
-BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c
BI-1a, BI-5a, BI-5b,
BI-5c
-BI-1a, BI-5a, BI-5b,
BI-5c
BI-1a, BI-5a, BI-5b,
BI-5c
BI-1a, BI-5a, BI-5b,
BI-5c
BI-1a, BI-5a, BI-5b,
BI-5c

LSM
NI (-)
LSM (+)
LSM (=)
LSM (+)
LSM (+)
LSM
NI (-)
LSM (=)
LSM (=)
LSM (=)
LSM (=)
LSM
NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)
LSM
NI (-)
LSM (=)
LSM (=)
LSM (-)
LSM (=)
LSM
NI (-)
LSM (=)
LSM (=)
LSM (-)
LSM (-)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Biological Resources (Botanical/Wildlife)

Impact Bio-6: Adverse effects
and loss of habitat for vernal
pool fairy shrimp and vernal
pool tadpole shrimp

Impact Bio-7: Adverse effects
and loss of habitat for monarch
butterfly, western bumble bee,
and crotch bumble bee

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

--

LTS (=)

Alt D

LTS (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

BI-5b, BI-5c, BI-7

LSM (=)

Alt B

S (=)

BI-5b, BI-5c, BI-7

LSM (=)

Alt C

S (-)

BI-5b, BI-5c, BI-7

LSM (-)

S (-)

BI-5b, BI-5c, BI-7

LSM (-)

Alt D

Impact Bio-8: Adverse effects
and loss of habitat for California
tiger salamander and California
red-legged frog

Impact Bio-9: Adverse effects
and loss of habitat for foothill
yellow-legged frog
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Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

Alt B

S (-)

Alt C

S (-)

Alt D

S (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Alt B

S (-)

Alt C

S (-)

Alt D

S (-)

BI-5b, BI-5c, BI-7
--

BI-1a, BI-7a, BI-7b,
BI-7c
-BI-1a, BI-4b, BI-4c,
BI-8a, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-8a, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-8a, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-8a, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-7, BI-8b, BI-8c
-BI-1a, BI-4b, BI-4c,
BI-7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c,
BI-7, BI-8b, BI-8c

LSM
NI (-)

LSM
NI (-)
LSM (+)
LSM (-)
LSM (-)
LSM (=)
LSM
NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Biological Resources (Botanical/Wildlife)

Impact Bio-10: Adverse
effects and loss of habitat for
western pond turtle

Impact Bio-11: Adverse
effects and loss of habitat for
silvery legless lizard, San
Joaquin coachwhip, and
coast horned lizard

Impact Bio-12: Impacts on
least Bell’s vireo and its
habitat

Impact Bio-13: Adverse
effects and loss of habitat for
special-status avian species
and nesting migratory birds
and raptors (excluding bald
and golden eagles)
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Proposed Project

S

BI-1a, BI-4b, BI-4c, BI7, BI-8b, BI-8c

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (+)

Alt B

S (-)

Alt C

S (-)

Alt D

S (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

B

--

B

No Project Alt

NI (+)

--

NI (+)

Alt A

B (=)

--

B (=)

Alt B

B (=)

--

B (=)

Alt C

B (=)

--

B (=)

Alt D

B (=)

--

B (=)

Proposed Project

S

BI-1a, BI-1d, BI-4c, BI8b, BI-13a, BI-13b

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (+)

Alt B

S (-)

Alt C

S (-)

Alt D

S (=)

BI-1a, BI-4b, BI-4c, BI7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI7, BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI7, BI-8b, BI-8c

BI-1a, BI-1d, BI-4c, BI8b, BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI8b, BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI8b, BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI8b, BI-13a, BI-13b

LSM (+)
LSM (-)
LSM (-)
LSM (-)

LSM (+)
LSM (-)
LSM (-)
LSM (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Biological Resources (Botanical/Wildlife)

Impact Bio-14: Adverse
effects and loss of habitat for
nesting bald eagles and
golden eagles

Impact Bio-15: Adverse
effects and loss of habitat for
mountain lion and American
badger

Impact Bio-16: Adverse
effects and loss of habitat for
San Joaquin kit fox

Impact Bio-17: Adverse
effects and loss of habitat for
special-status bats (pallid
bat, western red bat, western
mastiff bat, Townsend’s bigeared bat) and ringtail

Impact Bio-18: Impacts on
wildlife dispersal and
migration corridors
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Proposed Project

S

BI-7, BI-8b BI-13a, BI13b, BI-14a, BI-14b

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (+)

Alt B

S (+)

Alt C

S (=)

Alt D

S (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (-)

--

LTS (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

S

BI-1b, BI-3, BI-7a, BI7c, BI-16

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

BI-1b, BI-3, BI-7a, BI7c, BI-16

LSM (=)

Alt B

S (-)

BI-1b, BI-3, BI-7a, BI7c, BI-16

LSM (-)

Alt C

S (-)

BI-1b, BI-3, BI-7a, BI7c, BI-16

LSM (-)

Alt D

S (-)

BI-1b, BI-3, BI-7a, BI7c, BI-16

LSM (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

BI-7, BI-8b BI-13a, BI13b, BI-14a, BI-14b
BI-7, BI-8b BI-13a, BI13b, BI-14a, BI-14b
BI-7, BI-8b BI-13a, BI13b, BI-14a, BI-14b
BI-7, BI-8b BI-13a, BI13b, BI-14a, BI-14b

LSM (+)
LSM (+)
LSM (=)
LSM (+)

November 2021
ES-49

Executive Summary

Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Biological Resources (Botanical/Wildlife)
Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

BI-1d, BI-2c

LSM (=)

Alt B

S (=)

BI-1d, BI-2c

LSM (=)

S (=)

BI-1d, BI-2c

LSM (=)

BI-1d, BI-2c

LSM (=)

Impact Bio-19: Conflict with
the Santa Clara Valley
Habitat Plan

Alt C

BI-1d, BI-2c
--

LSM
NI (-)

Alt D

S (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

BI-20

LSM (=)

Alt B

S (-)

BI-20

LSM (-)

Alt C

S (-)

BI-20

LSM (-)

Alt D

S (-)

BI-20

LSM (-)

Impact Bio-20: Conflict with
conservation easements

BI-20

LSM
--

NI (-)

Biological Resources (Fisheries)
Impact Fish-1: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in upper North Fork
Pacheco Creek
Impact Fish-2: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in Pacheco
Reservoir
Impact Fish-3: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in lower North Fork
Pacheco Creek

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (-)

--

LTS (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Biological Resources (Fisheries)
Impact Fish-4: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in Pacheco Creek

Impact Fish-5: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in South Fork
Pacheco Creek
Impact Fish-6: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus native resident fish
species in San Felipe Lake,
Miller Canal, and Pajaro
River
Impact Fish-7: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus anadromous fish
species in lower North Fork
Pacheco Creek

Impact Fish-8: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus anadromous fish
species in Pacheco Creek

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

Proposed Project

S

WQ-1a

LSM

No Project Alt

NI (+)

Alt A

S (=)

WQ-1a

LSM (=)

Alt B

S (=)

WQ-1a

LSM (=)

Alt C

S (=)

WQ-1a

LSM (=)

Alt D

S (=)

WQ-1a

LSM (=)

--

NI (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Biological Resources (Fisheries)
Impact Fish-9: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus anadromous fish
species in South Fork
Pacheco Creek
Impact Fish-10: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus anadromous fish
species in San Felipe Lake,
Miller Canal, and Pajaro
River

Impact Fish-11: Substantial
adverse effect, either directly
or through habitat
modifications for California
Floater Mussels

Impact Fish-12: Substantial
adverse effect, either directly
or through habitat
modifications for specialstatus anadromous and
resident fish species in the
Delta

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Cul-1a, Cul-1b

SU (=)

Alt B

S (=)

Cul-1a, Cul-1b

SU (=)

Alt C

S (=)

Cul-1a, Cul-1b

SU (=)

Alt D

S (=)

Cul-1a, Cul-1b

SU (=)

Cultural Resources
Impact Cul-1: Cause a
substantial adverse change
in the significance of a
historical resource pursuant
to California Code of
Regulations Section 15064.5

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

Cul-1a, Cul-1b
--

SU
NI (-)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Cultural Resources

Impact Cul-2: Cause a
substantial adverse change
in the significance of an
archaeological resource
pursuant to California Code
of Regulations Section
15064.5

Impact Cul-3: Disturb any
human remains, including
those interred outside of
formal cemeteries

Proposed Project

S

Cul-2a, Cul-2b, Cul2c, Cul-2d

SU

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

Alt B

S (-)

Alt C

S (-)

Alt D

S (-)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Alt B

S (-)

Alt C

S (=)

Alt D

S (=)

Proposed Project

S

No Project Alt

NI (-)

Cul-2a, Cul-2b, Cul2c, Cul-2d
Cul-2a, Cul-2b, Cul2c, Cul-2d
Cul-2a, Cul-2b, Cul2c, Cul-2d
Cul-2a, Cul-2b, Cul2c, Cul-2d
Cul-2a, Cul-2b, Cul2c, TCR-1
-Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1

SU (=)
SU (-)
SU (-)
SU (-)
SU
NI (-)
SU (=)
SU (-)
SU (=)
SU (=)

Tribal Cultural Resources

Impact TCR-1: Cause a
substantial adverse change
in the significance of a tribal
cultural resource

Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1

SU

--

NI (-)

Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1
Cul-2a, Cul-2b, Cul2c, Cul-2d, TCR-1

Alt A

S (=)

SU (=)

Alt B

S (-)

Alt C

S (-)

Alt D

S (-)

Proposed Project

LTS

--

LTS

NI (-)

--

NI (-)
LTS (+)

SU (-)
SU (-)
SU (-)

Energy
Impact Energy-1: Result in
potentially significant
environmental impacts due to
wasteful, inefficient, or
unnecessary consumption of
energy resources during
project construction or
operation

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

No Project Alt
Alt A

LTS (+)

--

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

November 2021
ES-53

Executive Summary

Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Energy

Impact Energy-2: Conflict
with or obstruct a state or
local plan for renewable
energy or energy efficiency

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

LTS (=)

--

LTS (=)

LTS (=)

--

LTS (=)

Alt C
Alt D

Geology, Soils, Mineral Resources, and Paleontological Resources
Impact Geo-1: Activities
could directly or indirectly
cause potential and
substantial adverse effects
including risk of loss, injury,
or death, through rupture of a
known earthquake fault;
strong seismic ground
shaking; seismic-related
ground failure; and landslides
Impact Geo-2: Activities on
unstable soils could result in
the risk of loss, injury, or
death as the result of
liquefaction and landslides

Impact Geo-3: Construction
activities could result in the
loss of availability of a known
mineral resource of regional
or local importance

Impact Geo-4: Activities
could directly or indirectly
destroy a unique
paleontological resource or
site or a unique geological
feature

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

Proposed Project

S

Geo-1

LSM

No Project Alt

NI (-)

Alt A

S (+)

Geo-1

LSM (+)

Alt B

S (+)

Geo-1

LSM (+)

Alt C

S (-)

Geo-1

LSM (-)

Alt D

S (+)

Geo-1

LSM (+)

Proposed Project

S

Geo-1

LSM

No Project Alt

NI (-)

Alt A

S (+)

--

--

NI (-)

NI (-)

Geo-1

LSM (+)

Alt B

S (+)

Geo-1

LSM (+)

Alt C

S (-)

Geo-1

LSM (-)

Alt D

S (+)

Geo-1

LSM (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

--

LTS (=)

Alt D

LTS (=)

Proposed

S

No Project Alt

NI (-)

Geo-4

LSM
--

NI (-)

Alt A

S (=)

Geo-4

LSM (=)

Alt B

S (=)

Geo-4

LSM (=)

Alt C

S (=)

Geo-4

LSM (=)

Alt D

S (=)

Geo-4

LSM (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Geology, Soils, Mineral Resources, and Paleontological Resources

Impact Geo-5: Activities
could directly or indirectly
result in soil erosion and/or
loss of topsoil

Impact Geo-6: Activities
could impact capability of soil
to support the use of septic
tanks and leach fields

Proposed Project

S

WQ-1b

SU

No Project Alt

NI (-)

Alt A

S (+)

WQ-1b

SU (+)

Alt B

S (+)

WQ-1b

SU (+)

Alt C

S (-)

WQ-1b

SU (-)

WQ-1b

--

NI (-)

Alt D

S (+)

Proposed Project

LTS

--

SU (+)
LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

S

AQ-1, AQ-2, GHG-1,
GHG-2

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (+)

Alt B

S (+)

Alt C

S (+)

Alt D

S (+)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

Alt B

S (+)

Alt C

S (+)

Alt D

S (+)

Greenhouse Gas Emissions

Impact GHG-1: Generate
greenhouse gas emissions
that may have a significant
impact on the environment

Impact GHG-2: Conflict with
an applicable plan, policy or
regulation adopted for the
purpose of reducing the
emissions of greenhouse
gases

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
-AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2
AQ-1, AQ-2, GHG-1,
GHG-2

LSM (=)
LSM (=)
LSM (=)
LSM (=)
LSM
NI (-)
LSM (=)
LSM (=)
LSM (=)
LSM (=)

November 2021
ES-55

Executive Summary

Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Proposed
Level of
Significance
Mitigation
Impact
Project and
Significance
Before
Measures
Alternatives
with Mitigation1
Mitigation1
Hazards and Hazardous Materials
Proposed Project

LTS

--

LTS

Impact Haz-1: Create a
significant hazard to the
public or the environment
through the routine transport,
use, or disposal of
hazardous materials

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Impact Haz-2: Create a
significant hazard to the
public or the environment
through reasonably
foreseeable upset and
accident conditions involving
the release of hazardous
materials into the
environment

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Impact Haz-3: Be located on
a site which is included on a
list of hazardous materials
sites compiled pursuant to
Government Code Section
65962.5 and, as a result,
would it create a significant
hazard to the public or the
environment

Proposed
Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Impact Haz-4: Create worker
health hazard(s) beyond
limits set by health and
safety regulatory agencies

Impact Haz-5: Impair
implementation of or
physically interfere with an
adopted emergency
response plan or emergency
evacuation plan.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

Alt D

LTS (=)

--

LTS (=)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Hazards and Hazardous Materials
Impact Haz-6: Expose people
or structures, either directly or
indirectly, to a significant risk of
loss, injury or death involving
wildland fires.

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LT

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

LTS (=)

--

LTS (=)

LTS (=)

--

LTS (=)

Hydrology and Water Management
Impact Hydro-1: Substantially
decrease the annual supply of
water available to surface water
users in the Pajaro River
Watershed, CVP contractors, or
SWP contractors
Impact Hydro-2: Substantially
decrease groundwater supplies
or interfere substantially with
groundwater recharge such that
the project may impede
sustainable groundwater
management of basins within
the PPWD, Valley Water, and
SBCWD service areas, within
the Pajaro River Watershed, or
within the secondary study
area

Impact Hydro-3: Conflict with
or obstruct implementation of a
sustainable groundwater
management plan

Alt C
Alt D

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Hydrology and Water Management
Impact Hydro-4: Substantially
alter the existing drainage
pattern of the site or area,
including through the alteration
of the course of a stream or
river or through the addition of
impervious surfaces, in a
manner which would
substantially increase the rate
or amount of surface runoff in a
manner which would result in
flooding on- or offsite, create or
contribute runoff water which
would exceed the capacity of
existing or planned stormwater
drainage systems, or impede or
redirect flood flows

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

Proposed Project

S

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

None

Identified2

SU (=)3

Alt B

S (-)

None Identified2

SU (-)3

Alt C

S (-)

None Identified2

SU (-)3

Alt D

S (=)

None Identified2

SU (=)3

Proposed Project

S

Noise-1, Noise-2

No Project Alt

NI (-)

Alt A
Alt B
Alt C
Alt D

S (+)
S (+)
S (+)
S (+)

Land Use and Planning

Impact LU-1: Physically divide
an established community

Impact LU-2: Cause a
significant environmental impact
due to a conflict with any land
use plan, policy, or regulation
adopted for the purpose of
avoiding or mitigating an
environmental effect

NI (=)

None Identified

2

SU3

Noise

Impact Noise-1: Substantial
temporary or permanent
increase in ambient noise levels
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-Noise-1, Noise-2
Noise-1, Noise-2
Noise-1, Noise-2
Noise-1, Noise-2

SU
NI (-)
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SU (+)
SU (+)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Noise

Impact Noise-2: Generation of
excessive groundborne
vibration

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Population and Housing
Impact Pop-1: Induce
substantial unplanned growth in
an area, either directly (for
example, by proposing new
homes and businesses) or
indirectly (for example, through
extension of roads or other
infrastructure)
Impact Pop-2: Displace
substantial numbers of existing
people or housing,
necessitating the construction
of replacement housing
elsewhere

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

Public Services
Impact PBS-1: Result in
substantial adverse physical
impacts associated with the
provision of new or physically
altered governmental facilities,
need for new or physically
altered governmental facilities,
the construction and operation
of which could cause significant
environmental impacts, in order
to maintain acceptable service
ratios, response times or other
performance objectives for fire
protection, police services, and
emergency medical response
services.
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Public Services
Impact PBS-2: Result in the
use of existing regional parks
and recreation centers, and
cause the necessity for new or
expanded facilities.

Impact PBS-3: Result in an
increase of school facilities or in
the use of other public facilities,
and cause the necessity for
new or expanded facilities.

NI

Proposed Project

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

--

NI (-)

Recreation
Impact Rec-1: Loss of
recreational opportunities that
would increase the use of
existing neighborhood and
regional parks or other
recreational facilities such that
substantial physical
deterioration of the facility
would occur or be accelerated
Impact Rec-2: Include
recreational facilities or require
the construction or expansion of
recreational facilities which
might have an adverse physical
effect on the environment

Impact Rec-3: Inhibit
temporary access to public
and/or private lands used for
recreational purposes
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Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (-)

Proposed Project

LTS

--

LTS

NI (-)

--

NI (-)
LTS (=)

No Project Alt

Rec-1

LSM

Rec-1

LSM (=)

--

LTS (-)

Alt A

LTS (=)

--

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

LTS (=)

--

LTS (=)

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Alt A
Alt B
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Transportation

Impact Tran-1: Conflict with a
program, plan, ordinance, or
policy addressing the circulation
system

Impact Tran-2: Conflict or be
inconsistent with CEQA
Guidelines section 15064.3,
subdivision (b)

Impact Tran-3: Substantially
increase hazards due to a
geometric design feature (e.g.,
sharp curves or dangerous
intersections) or incompatible
uses (e.g., farm equipment)

Impact Tran-4: Result in
inadequate emergency access

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

Utilities and Service Systems
Impact UTL-1: Would result in
the relocation or construction of
new or expanded water
treatment or storm water
drainage, electrical power, or
telecommunications facilities,
the construction or relocation of
which could cause significant
environmental effects not
disclosed in other EIR sections
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Utilities and Service Systems
Impact UTL-2: Would generate
solid waste in excess of state or
local standards, or in excess of
the capacity of local
infrastructure, or otherwise
impair the attainment of solid
waste reduction goals

Impact UTL-3: Would be out of
compliance with federal, state,
and local management and
reduction statutes and
regulations related to solid
waste

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Water Quality
Impact WQ-1: Cause a
violation of water quality
standards or waste discharge
requirements or otherwise
substantially degrade surface
water quality in Pacheco Creek
or its tributaries
Impact WQ-2: Cause a
violation of water quality
standards or waste discharge
requirements or otherwise
substantially degrade
groundwater quality in
groundwater subbasins
underlying Pacheco Creek or
the Gilroy-Hollister Valley
Groundwater Basin
Impact WQ-3: Cause a
violation of water quality
standards or waste discharge
requirements or otherwise
substantially degrade surface
water quality due to changes in
Delta interior flows and San
Joaquin River Basin flows
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Proposed Project

S

No Project Alt

NI (-)

WQ-1a, WQ-1b

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

Alt B

S (=)

WQ-1a, WQ-1b

SU (=)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

--

SU
NI (-)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Water Quality
Impact WQ-4: Cause a
violation of water quality
standards or waste discharge
requirements or otherwise
substantially degrade surface
water quality due to changes in
San Luis Reservoir water
quality
Impact WQ-5: Alteration of
existing drainage patterns of
the site which may cause
indirect erosion or siltation on or
off-site or provide substantial
additional sources of polluted
runoff

Impact WQ-6: In flood hazard,
tsunami, or seiche zones, risk
release of pollutants due to
project inundation

Impact WQ-7: Conflict with, or
obstruct the implementation of,
a water quality control plan

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

--

LTS (=)

Alt D

LTS (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

Alt B

S (-)

WQ-1a, WQ-1b

SU (-)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Geo-1

LSM (=)

Alt B

S (=)

Geo-1

LSM (=)

Alt C

S (=)

Geo-1

LSM (=)

Alt D

S (=)

Geo-1

LSM (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

WQ-1a, WQ-1b
--

Geo-1

SU
NI (-)

LSM
--

WQ-1a, WQ-1b
--

NI (-)

SU
NI (-)

Alt B

S (-)

WQ-1a, WQ-1b

SU (-)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Wildfire-1

LSM (=)

Alt B

S (=)

Wildfire-1

LSM (=)

Alt C

S (=)

Wildfire-1

LSM (=)

Alt D

S (=)

Wildfire-1

LSM (=)

Wildfire

Impact Wildfire-1:
Substantially impair emergency
response or emergency
evacuation
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Table ES-6. Comparison of the Environmental Impacts of the Proposed Project and Alternatives
(contd.)
Level of
Level of
Proposed
Significance
Mitigation
Significance
Impact
Project and
Before
Measures
with
Alternatives
Mitigation1
Mitigation1
Wildfire
Impact Wildfire-2: Due to
slope, prevailing winds, and
other factors, exacerbate
wildfire risks, and thereby
expose project occupants to,
pollutant concentrations from a
wildfire or the uncontrolled
spread of a wildfire
Impact Wildfire-3: Require the
installation or maintenance of
associated infrastructure (such
as roads, fuel breaks,
emergency water sources,
power lines or other utilities)
that may exacerbate fire risk or
that may result in temporary or
ongoing impacts to the
environment.
Impact Wildfire-4: Expose
people or structures to
significant risks, including
downslope or downstream
flooding or landslides, as a
result of runoff, post-fire slope
instability, or drainage changes.

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or
less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
2
No feasible mitigation was identified for impact. Accordingly, this impact is significant and unavoidable.
3
Compensatory mitigation implemented under mitigation measures identified for Biological Resources (Botanical/Wildlife) will also
serve to preserve other agricultural lands to help reduce impacts, but not to a less than significant level.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
B = beneficial
LSM = less than significant with mitigation
LTS = less than significant
NI = no impact
S = Significant
SU = Significant and unavoidable
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Chapter 1.

Introduction

The Santa Clara Valley Water District (Valley Water) is proposing the Pacheco Reservoir
Expansion Project (Project) in the southeastern portion of Santa Clara County, California. The
Project includes construction and operation of a new dam and expanded reservoir, conveyance
facilities, and related miscellaneous infrastructure (e.g., access roads and electrical
transmission lines), and decommissioning of the existing North Fork Dam. The new dam and
expanded reservoir would be located on North Fork Pacheco Creek, upstream from the existing
North Fork Dam, and would inundate the upstream portion of the existing Pacheco Reservoir.
Water would be collected in the expanded reservoir during the winter months from local
watershed area runoff and, as available, through Central Valley Project (CVP) supplies from San
Luis Reservoir via the Pacheco Conduit. The proposed facilities and expanded reservoir would
be operated by Valley Water to increase water supply reliability and system operational
flexibility, help meet municipal and industrial (M&I) and agricultural water demands during
drought periods and emergencies, increase suitable habitat for South Central California Coast
(SCCC) steelhead in Pacheco Creek, and improve water quality and minimize water supply
interruptions related to San Luis Reservoir operations. During below normal years, water
supplies would also be supplied to the Central Valley Project Improvement Act (CVPIA) Refuge
Water Supply Program in support of wetlands and wildlife habitat development and
management.

1.1

Purpose and Contents of this EIR

Valley Water is the lead agency responsible for compliance with the California Environmental
Quality Act (CEQA) for environmental review of the Project proposed by Valley Water. CEQA
requires the preparation of an Environmental Impact Report (EIR) when a project could
significantly affect the physical environment. Valley Water determined that the Project could
potentially cause significant environmental impacts, and that preparation of an EIR was
therefore required for the Project to comply with CEQA. Section 1.2 below describes Valley
Water’s environmental review process under CEQA.
Valley Water has prepared this EIR to provide the Valley Water Board of Directors (Board), the
general public, and responsible and trustee agencies reviewing this Project, with information
about the physical effects on the local and regional environment associated with implementation
of the Project. This EIR was prepared in compliance with CEQA (Public Resources Code
Section 21000 et seq.), and the CEQA Guidelines (14 California Code of Regulations [CCR]
Sections 15000 et seq.).
This EIR describes the Project proposed by Valley Water. The document then characterizes the
Project’s environmental setting, discloses the range of adverse environmental impacts of the
Project, and identifies mitigation measures to avoid and/or reduce any significant environmental
impacts. The EIR also addresses adverse cumulative impacts and determines whether the
Project could make a substantial contribution. Also, as required under CEQA, it describes and
evaluates potentially feasible alternatives to the Project that could avoid or reduce significant
impacts while still meeting most, if not all, of the Project’s objectives.
The information contained in the EIR will be reviewed and considered by the Board prior to the
ultimate decision to approve, disapprove, or modify the Project. Multiple responsible and trustee
agencies are expected to use this EIR in their decision making for permits and approvals
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required for implementation of the Project. This EIR presents environmental reviews that will
support these agencies’ permitting and approval processes.

1.2

CEQA Review Process

1.2.1

Notice of Preparation, Initial Study, and Public Scoping

In accordance with CEQA Guidelines Section 15082, Valley Water, as the CEQA lead agency,
prepared a Notice of Preparation (NOP) for this EIR. The NOP contained a description of the
Project, a discussion of possible alternatives, and a summary of the environmental effects of the
Project to be addressed in the EIR. The NOP is included in the Public and Agency Scoping
Process Summary Appendix. On August 7, 2017, the NOP was submitted to the State
Clearinghouse and subsequently posted to CEQAnet. The Initial Study and NOP were
distributed through the State Clearinghouse to all applicable state responsible and trustee
agencies as required under CEQA. The initial scoping period for the Project remained open
through September 6, 2017—a period of 30 days. The scoping period was extended an
additional 30 days through October 5, 2017 for a total period of 60 days.
On February 8, 2021, Valley Water reopened the scoping period and held two virtual Project
scoping and update public meetings via Zoom and Facebook Live on February 24 and 25, 2021.
An invitation to the Zoom meetings was mailed and emailed to approximately 470 elected
officials, tribes, agencies, organizations, landowners, other stakeholders, and interested parties;
posted on the Valley Water website; published in local newspapers; and posted on social media
(i.e., Facebook). This second public scoping period closed on March 12, 2021.
Valley Water received a total of 21 comment letters or e-mails from state agencies, tribal groups,
organizations, and individuals during the two scoping periods. Twelve comment letters or emails
were received in response to the 2017 NOP, and nine comment letters or emails were received
in response to the Project scoping meetings. The Public and Agency Scoping Process Summary
Appendix summarizes comments received from agencies, organizations, and the public and
includes the NOP and copies of the comment letters.
1.2.2

Draft EIR and Public Comment

This Draft EIR is available to local, state, and federal agencies and to interested organizations
and individuals who may want to comment. Comments are due on January 21, 2022, providing
a review period in excess of the 45-day minimum statutory requirement. Notice of this Draft EIR
has also been sent directly to the State Clearinghouse; responsible and trustee agencies; and
every agency, person, or organization that commented on the NOP, or submitted comments or
questions during the public meetings. During the public comment period, written comments on
the adequacy of the Draft EIR may be submitted to:
Todd Sexauer, Senior Environmental Planner
Santa Clara Valley Water District
5750 Almaden Expressway
San Jose, CA 95118
Comments may also be submitted electronically via email to
PachecoExpansion@valleywater.org.
During this review period, electronic or printed copies of the Draft EIR will be available for public
review at the following locations:
•

Valley Water Office, located at 5750 Almaden Expressway, San Jose, CA 95118
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•

Public libraries
-

Dr. Martin Luther King, Jr. Library, 150 East San Fernando Street, San Jose, CA
95112

-

Almaden Branch Library, 6445 Camden Avenue, San Jose, CA 95120

-

Vineland Branch Library, 1450 Blossom Hill Road, San Jose, CA 95118

-

Pearl Avenue Branch Library, 4270 Pearl Avenue, San Jose, CA 95136

-

Edenvale Branch Library, 101 Branham Lane East, San Jose, CA 95111

-

Cambrian Branch Library, 1780 Hillsdale Avenue, San Jose, CA 95124

-

Santa Teresa Branch Library, 290 International Circle, San Jose, CA 95119

-

Los Banos Branch of the Merced County Library, 1312 7th St, Los Banos, CA, 93635

-

San Benito County Free Library, 470 5th Street, Hollister, CA 95023

-

Gilroy Library, 350 W 6th Street, Gilroy, CA 95020

-

Morgan Hill Library, 660 West Main Avenue, Morgan Hill, CA 95037

An electronic copy of the Draft EIR can also be viewed and downloaded at
https://www.valleywater.org/project-updates/public-review-documents.
Valley Water will also conduct a virtual public meeting on the Draft EIR. The Notice of
Availability, available at the website above, provides details on the date, time, and access
information for this virtual public meeting.
1.2.3

Response to Public Comment and Final EIR

All written comments received on the adequacy of this Draft EIR during the public review period
will be addressed in a “response-to-comments” chapter in the Final Environmental Impact
Report, which, together with this Draft EIR, will constitute the Final EIR. The responses-tocomments and Final EIR will also present any changes to the Draft EIR resulting from public
and agency comments, and Valley Water staff-initiated changes.
Prior to any decision on the Project, the Board will review the Final EIR and consider certifying
the document at a regularly scheduled board meeting. Upon EIR certification, Valley Water may
proceed with Project approval actions. Approval of the Project would be preceded by written
findings for each significant adverse environmental effect identified in the EIR (CEQA Guidelines
Section 15091), and if necessary, a statement of overriding considerations (CEQA Guidelines
Section 15093). At the time that CEQA findings are adopted, Valley Water would also adopt a
mitigation monitoring and reporting program for adopted mitigation measures.

1.3

Summary of Agency and Stakeholder Engagement

Valley Water coordinated with many federal, state, and local agencies as part of a collaborative
process through a series of workshops and meetings during Project development and
environmental review. Agencies included, but were not limited to, the U.S. Department of the
Interior, Bureau of Reclamation (Reclamation); National Marine Fisheries Service; U.S. Fish and
Wildlife Service; U.S. Army Corps of Engineers; California Department of Fish and Wildlife;
California Department of Water Resources; California State Water Resources Control Board;
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California Water Commission; California Department of Forestry and Fire Protection; California
Department of Transportation; and Santa Clara Valley Habitat Agency. Through these ongoing
coordination efforts, various approaches to EIR content and permitting processes were
discussed.

1.4

Relationship to the San Luis Low Point Improvement Project EIS/EIR

Reclamation and Valley Water are proposing the San Luis Low Point Improvement Project
(SLLPIP) to address water supply reliability and schedule certainty issues for Valley Water
associated with low water levels in San Luis Reservoir. The SLLPIP alternatives would help to
maintain a high quality, reliable, and cost-effective water supply for Valley Water, and would
ensure that Valley Water receives its annual CVP contract allocations at the time and at the
level of quality needed to meet existing water supply commitments and avoid water supply
interruptions. Valley Water and Reclamation published a Notice of Availability (NOA) for the
SLLPIP Draft Environmental Impact Statement (EIS)/EIR in the Federal Register (Vol. 84, No.
144) and CEQAnet on Friday, July 26, 2019. The SLLPIP Draft EIS/EIR identified the Pacheco
Reservoir Expansion Alternative as the Proposed Project (Reclamation and Valley Water 2019).
Development of the SLLPIP Final EIS/EIR by Reclamation and Valley Water is ongoing;
however, the SLLPIP Final EIS/EIR had not been issued prior to the publication of this Draft
EIR, and there was no Reclamation schedule for when it might be issued.
In the meantime, Valley Water has continued preparation of this more comprehensive
standalone Pacheco Reservoir Expansion Project EIR. This Draft EIR uses applicable
information from the SLLPIP Draft EIS/EIR to reduce redundancy, and builds on that information
by incorporating updated, and in some instances more comprehensive information developed
by Valley Water on the Project, including further details on construction, operations,
environmental setting, impacts, alternatives, and mitigation measures. As described above and
in Chapter 2, Section 2.11 Discretionary Approvals and Agencies Involved, this EIR is
anticipated to be used by multiple responsible and trustee agencies for decision making on the
issuance of permits and approvals required for implementation of the Project.
When a SLLPIP Final EIS/EIR is issued, Valley Water plans to consider also certifying the
SLLPIP Final EIS/EIR and approval of the Pacheco Reservoir Expansion Alternative as the best
alternative to address the low point problem in San Luis Reservoir.

1.5

Organization of the Draft EIR

This Draft EIR has been organized as follows:
•

Executive Summary. The Executive Summary a concise overview of the document.
The Executive Summary allows the reader to review a summary of the analysis of
significant impacts, proposed mitigation measures, residual environmental impacts after
mitigation, and alternatives to the Project.

•

Chapter 1, Introduction. This chapter describes the purpose and content of the Draft
EIR and provides a description of the CEQA review process, summary of stakeholder
and agency engagement, the Project’s relationship to the SLLPIP EIS/EIR, and
organization of the Draft EIR.

•

Chapter 2, Project Description and Alternatives to the Proposed Project. This
chapter provides a detailed description of the Proposed Project, No Project Alternative,
and other alternatives including a description of the Project background and location,
existing and proposed facilities, construction and operation information, applicable
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design and implementation features, and a list of discretionary approvals and/or permits
required for project implementation. It includes a discussion of the Project needs and
objectives as well as an overview of Valley Water’s alternative development and
formulation process.
•

Chapter 3, Environmental Setting, Impacts, and Mitigation Measures. Each
environmental topic is discussed in a separate section within this chapter. Each section
contains a discussion of the setting (existing environmental and regulatory setting), and
the environmental impacts that could result from the Proposed Project, No Project
Alternative, and other action alternatives. This analysis includes specific design and
implementation features incorporated into the Project that would serve to avoid or
reduce impacts. Each section also presents feasible mitigation measures for significant
adverse impacts. The criteria used to assess the significance of adverse environmental
effects are identified, and the significance of the impact both prior to and following
mitigation is reported. Each section also provides a cumulative effects analysis that
describes the impacts of the Project in combination with impacts of past, current, and
reasonably foreseeable probable future projects that could result in impacts similar to
those resulting from construction and/or operation of the Project.

•

Chapter 4, Other CEQA Issues. This chapter describes the Project’s growthinducement potential and summarizes the significant and unavoidable effects of the
Project, the significant and irreversible environmental changes of the Project, and
identifies the environmentally superior alternative.

•

Chapter 5, References. This chapter includes a consolidated list of all references used
during preparation of this Draft EIR.

•

Chapter 6, Draft EIR Preparers. This chapter lists persons and affiliations of those
persons who prepared this Draft EIR.
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Chapter 2
Project
2.1

Project Description and Alternatives to the Proposed

Project Background and Location

2.1.1

Project Location

The existing Pacheco Reservoir, formed by North Fork Dam, is located on North Fork Pacheco
Creek in southwestern Santa Clara County (see Figure 2-1). North Fork Pacheco Creek is a 19mile stream with headwaters northwest of Pacheco Reservoir in Henry W. Coe State Park.
Mainstem Pacheco Creek begins 0.4 miles downstream from North Fork Dam at the confluence
of North Fork Pacheco Creek and South Fork Pacheco Creek. Pacheco Creek is within the
Pajaro River Watershed and is a tributary to the Pajaro River. The Pajaro River is a 30-mile river
that drains a 1,300-square-mile watershed that covers portions of Santa Cruz, Santa Clara, San
Benito, and Monterey Counties.
The Project Area, as shown in Figure 2-2, includes the entirety of the existing Pacheco
Reservoir and adjacent areas affected by facilities construction or inundation related to the
expanded reservoir (up to approximately seven miles from the existing reservoir). This includes
portions of southwestern Santa Clara County, northwestern Merced County, and southwestern
Stanislaus County. The Project Area also includes areas downstream from the existing North
Fork Dam, including portions of North Fork Pacheco Creek, Pacheco Creek, and San Felipe
Lake within southern Santa Clara County and northern San Benito County.
Because of the potential influence of the proposed expansion of Pacheco Reservoir and
subsequent system operations and water deliveries on resources over a large geographic area,
the broader Project study area also includes all or portions of the areas listed below (depending
on resource area):
•

Areas downstream from San Felipe Lake, including Miller Canal, and the Pajaro River

•

Santa Clara Valley Water District (Valley Water) and San Benito County Water District
facilities and service areas

•

Wildlife refuges within the San Joaquin River watershed that receive Central Valley
Project Improvement (CVPIA) Incremental Level 4 (IL4) water supplies

•

Central Valley Project (CVP) and State Water Project (SWP) facilities, areas downstream
from these facilities, and water service areas, including the Sacramento-San Joaquin
River Delta (Delta) and San Luis Reservoir

2.1.2

Previous Studies

The feasibility of expanding Pacheco Reservoir has been studied by Valley Water and
Reclamation for over 30 years. Early Valley Water and Reclamation evaluations of potential
enlargement of Pacheco Reservoir and other regional storage sites focused on improving water
supply reliability, including addressing issues associated with low point water quality conditions
in San Luis Reservoir.
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Figure 2-1. Project Location
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Figure 2-2. Project Area
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Valley Water began studying Pacheco Reservoir expansion in 1991 to more efficiently use both
contracted and supplemental imported water supplies and to provide increased reliability during
dry water years. The Reconnaissance Level Evaluation of Alternative Dam and Reservoir Sites
(Wahler Associates 1993) evaluated 13 potential reservoir sites in Santa Clara County, and
developed four potential alternatives for an expanded reservoir on North Fork Pacheco Creek,
near the existing North Fork Dam. Preliminary layouts were developed for these four
alternatives and site evaluations were conducted to characterize environmental and land-use
issues, seismicity, geology, potential for construction materials, site limitations, and preliminary
Project costs. The evaluation concluded that further detailed environmental analyses and
feasibility-level investigations were required to select a specific reservoir site.
Proposition 1, passed by California voters in 2014, dedicated $2.7 billion for investments in
water storage projects in California. The California Water Commission (CWC) is administering
the Water Storage Investment Program (WSIP) to fund the public benefits (e.g., emergency
response, ecosystem enhancement, flood control, water quality) associated with water storage
projects. In consideration of the WSIP funding process, Valley Water developed a proposal for a
multi-objective expansion of Pacheco Reservoir and in August 2017 submitted a WSIP
application to the CWC for the Project (Valley Water 2017a). San Benito County Water District
(SBCWD) and Pacheco Pass Water District (PPWD) joined Valley Water as key project partners
for the WSIP application. Through a rigorous selection process, the CWC chose eight projects
based on the public benefits their projects will provide, with Pacheco Reservoir Expansion being
the highest-ranked project through these in-depth evaluations. In July 2018, the CWC approved
the maximum conditional funding amount for the expansion of Pacheco Reservoir, which
considered the Project’s ability to provide ecosystem improvements (habitat improvements in
Pacheco Creek for South-Central California Coast (SCCC) steelhead and increased refuge
water supplies) and emergency response public benefits. Valley Water has secured up to
$496.7 million in WSIP funding for public benefits associated with ecosystem enhancement and
emergency response for the Project.
The San Luis Low Point Improvement Project (SLLPIP) feasibility studies were initiated in 2000
to determine how to improve water quality coming from San Luis Reservoir during periods when
warm temperatures and declining water levels cause algae blooms near the San Felipe Division
water supply intake. Pacheco Reservoir expansion has been considered a viable alternative for
improving water quality conditions, as it would enable Valley Water to move high-quality water
out of San Luis Reservoir and into Pacheco Reservoir before or after algae blooms—increasing
water supply reliability and avoiding supply interruptions. The SLLPIP 2019 Draft Feasibility
Report incorporated the Pacheco Reservoir Expansion Alternative Plan, as identified in Valley
Water’s WSIP funding application for the Project, into the evaluation of alternative plans.
Evaluations indicated that the Pacheco Reservoir Expansion Alternative Plan would fully meet
the SLLPIP objectives and decrease supply interruptions from the low-point issue. The Pacheco
Reservoir Expansion Alternative Plan was identified as the preliminary National Economic
Development (NED) Plan as it was the alternative that would achieve the highest net NED
benefits while protecting the environment and was found to be technically, environmentally,
economically, and financially feasible. The Draft Feasibility Report for the SLLPIP was released
for public review in April 2019. The accompanying Draft Environmental Impact Statement
(EIS)/Environmental Impact Report (EIR) for the SLLPIP was released for public review in July
2019 (see Chapter 1 for additional information on the relationship of this EIR with the SLLPIP
EIS/EIR).
The Valley Water November 2019 Water Supply Master Plan 2040 (Master Plan) included three
projects that optimize the use of existing supplies and infrastructure—Pacheco Reservoir
Expansion, Transfer-Bethany Pipeline, and South County Recharge. Pacheco Reservoir
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Expansion is consistent with the Valley Water Board’s priority to actively pursue efforts to
increase water storage opportunities. As stated in the Master Plan, expansion of Pacheco
Reservoir would increase Valley Water’s water supply operations flexibility and would increase
emergency water storage while also providing ecosystem improvements and/or flood protection
(incidental) benefits. The Project would also increase Valley Water’s flexibility in where it can
obtain water from to send to treatment plants, which would help avoid water quality issues in
San Luis Reservoir (Valley Water 2019).
2.1.3

Water Infrastructure and Operations

This section describes relevant existing physical infrastructure and operations for the Valley
Water, SBCWD, and PPWD water supply and distribution systems and related CVP and SWP
facilities. Valley Water’s and SBCWD’s water supply is comprised of both local and imported
water sources. Valley Water and SBCWD receive imported water that is conveyed through the
Delta and federal CVP facilities, including the San Felipe Division. In addition, Valley Water
receives imported water from the SWP.
2.1.3.1 Pacheco Pass Water District and the Existing North Fork Dam and Pacheco
Reservoir
The existing North Fork Dam is a 100-foot-tall earthen embankment dam on North Fork
Pacheco Creek that impounds Pacheco Reservoir, a 5,500-acre-foot reservoir (Figure 2-3). The
dam and reservoir are located in unincorporated Santa Clara County, approximately 17 miles
northeast of the City of Gilroy and 0.4 miles north of State Route 152 (SR 152). The dam was
constructed in 1939 by the PPWD to capture runoff and release it into North Fork Pacheco
Creek, where it flows into Pacheco Creek, seeps through the creek bed, and recharges an
underlying groundwater aquifer. Agricultural users in the PPWD and San Benito County pump
water from the aquifer for irrigation and domestic water supply.
Pacheco Reservoir collects rainfall from a 66.5 square mile watershed and releases it
downstream. PPWD has an appropriative water right that entitles it to 7,250 acre-feet per year
(by storage) to be collected from about October 1 to about June 1 of each season in Pacheco
Reservoir and the gravels underlying PPWD, being later recovered from wells for the purpose of
domestic and irrigation use within the PPWD. The reservoir was designed with a storage
capacity of 6,150 acre-feet. Current operational capacity is estimated at 5,500 acre-feet, a
reduction of approximately 650 acre-feet from the original design due to sediment deposition
behind the dam. Pacheco Reservoir is not connected to the Pacheco Conduit; therefore, it does
not receive water from the CVP or SWP (Micko 2014a).
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Figure 2-3. Aerial View of Pacheco Reservoir and North Fork Dam
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2.1.3.2 Santa Clara Valley Water District Water Supplies and Management
Valley Water was formed in 1929 in response to overdrawn groundwater basins, land
subsidence, and the need for central water management and conservation. Valley Water
manages four major sources of water supply for municipal and industrial (M&I) and agricultural
demands for nearly two million people (Valley Water 2019):
•

Imported Water: Approximately 55 percent of Santa Clara County’s water supply comes
from imported sources. Imported water includes Valley Water’s SWP and CVP contract
supplies, and supplies delivered by the San Francisco Public Utilities Commission
(SFPUC) to cities in northern Santa Clara County. Valley Water has a contract with
Reclamation for up to 152,500 acre-feet per year of CVP water, inclusive of an
agricultural water supply contract of 33,100 acre-feet. Valley Water has a contract with
the California Department of Water Resources (DWR) for up to 100,000 acre-feet per
year of SWP water. However, the actual amount of water allocated under these contracts
each year is typically less than these contractual amounts and depends on hydrology
and regulatory restrictions. In certain years, Valley Water sends excess imported water
supplies to the Semitropic Groundwater Storage Bank (Semitropic) for storage.
Semitropic has a total capacity of 1.65 million acre-feet and Valley Water’s contracted
space is 350,000 acre-feet. Surplus water for storage is delivered to Semitropic from
participating banking partners—including Valley Water—during wet years. These water
supplies, through exchanges, are later used to meet Valley Water’s service area
demands during years with water supply shortages.

•

Groundwater: Valley Water has the responsibility and authority to manage the Santa
Clara and Llagas groundwater subbasins in Santa Clara County. The estimated
countywide groundwater storage at the end of 2019 was 356,700 acre-feet and
groundwater pumping provided 37 percent of the total water used in the county in 2019
(Valley Water 2020a). There are 393 acres of groundwater recharge ponds and 91 miles
of controlled in-stream recharge in the water supply system. Imported CVP and SWP
water supplies are used to recharge local groundwater aquifers to help balance pumping
and to provide reserves for use during dry years when surface water availability is
limited.

•

Local Surface Water: Valley Water operates 10 surface water reservoirs with a total
capacity of 169,000 acre-feet. Four of the reservoirs send water to three local water
treatment plants and can produce up to 220 million gallon of drinking water a day. The
reservoirs also provide water for groundwater recharge.

•

Recycled Water: Recycled water is currently about five percent of the county’s supply
and is distributed for nonpotable uses such as landscape and agricultural irrigation,
industrial cooling, and dual-plumbed facilities (Valley Water 2021a). The Silicon Valley
Advanced Water Purification Center, the largest purification facility in Northern California,
opened in July 2014 and produces 8 million gallons per day of purified water that meets
California’s drinking water quality standards.

Valley Water operates 17 miles of raw surface water canals, three pumping stations, 142 miles
of pipelines, and three drinking water treatment plants that deliver treated local and CVP water.
The Valley Water integrated water supply system facilities are shown in Figure 2-4.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-7

Chapter 2
Project Description and Alternatives to the Proposed Project

Note: Coyote Pumping Plant, Pacheco Pumping Plant, and raw-water conveyance between the two pumping plants are CVP facilities that are operated and maintained by Valley
Water.

Figure 2-4. Santa Clara Valley Water District Existing Water System Facilities
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2.1.3.3 San Benito County Water District Water Supplies and Management
SBCWD was formed in 1953 and has the responsibility and authority by state statute to manage
water resources in San Benito County. SBCWD manages four major sources of water supply for
M&I and agricultural demands:
•

Imported Water: SBCWD purchases CVP water through a 40-year contract (extending to
2027, and renewable thereafter) for a maximum of 43,900 acre-feet per year, inclusive of
an agricultural water supply contract of 38,244 acre-feet. CVP water is delivered from
Pacheco Conduit through Hollister Conduit and the local distribution system, which
includes eight pressure reducing turnouts, four pumping facilities, 11 percolation sites,
and San Justo Reservoir, which is owned by Reclamation and operated by SBCWD. A
small portion of CVP water is utilized for groundwater recharge.

•

Local Groundwater: SBCWD does not produce or sell groundwater, but it has the
authority to manage groundwater pumped by private irrigation and domestic wells and
by public water-supply retailers in the county. Aquifers within SBCWD have an estimated
groundwater storage capacity of about 500,000 acre-feet.

•

Local Surface Water: Three surface water facilities—the Hernandez, San Justo, and
Paicines Reservoirs—total approximately 31,000 acre-feet of capacity and store and
capture imported and local supplies. Local runoff into reservoirs is a significant source of
groundwater recharge through creek percolation; it is not used directly for potable or
irrigation use. Hernandez Reservoir captures water from the highest peak in the county
(San Benito Mountain) and helps to recharge groundwater basins by releasing into the
San Benito River. Water is diverted from the San Benito River into the Paicines
Reservoir, where the water is also used to supplement recharge efforts. San Justo
Reservoir is primarily used as offstream water storage for CVP water delivered via the
Pacheco Conduit.

•

Recycled Water: Water recycling began in 2010 and is currently provided to selected
landscape irrigation and agricultural users. Approximately 250 acre-feet of water per
year is supplied through recycling.

SBCWD operates two surface-water treatment plants in the Hollister urban area that deliver
treated CVP water. SBCWD facilities are illustrated in Figure 2-5.
2.1.4

Central Valley Project and State Water Project Facilities

2.1.4.1 Central Valley Project
The CVP delivers water for irrigation in the Sacramento and San Joaquin Valleys, for M&I use in
Sacramento County and the east and south San Francisco Bay Area (Bay Area), and for fish
hatcheries and wildlife refuges throughout the Central Valley. CVP facilities include 20 dams and
reservoirs with a combined storage capacity of more than 11 million acre-feet, 39 pumping
plants, two pumping-generating plants, 11 power plants, and more than 500 miles of major
canals and aqueducts. Major CVP facilities are illustrated in Figure 2-6.
The CVP has three primary storage facilities in Northern California: Shasta Dam and Shasta
Lake, Trinity Dam and Clair Engle Lake, and Folsom Dam and Folsom Lake. Major CVP storage
facilities south of the Delta are New Melones Reservoir on the Stanislaus River, Millerton Lake
on the San Joaquin River, and San Luis Reservoir, which is an off-stream reservoir on the west
side of the San Joaquin Valley that is shared with the SWP.
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Note: Hollister Conduit and San Justo Reservoir are CVP facilities operated and maintained by SBCWD.

Figure 2-5. San Benito County Water District Water Supply System and Facilities
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Figure 2-6. Central Valley Project and State Water Project Facilities and Water Service
Areas
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The Delta-Mendota Canal is the main conveyance facility of the CVP. This canal conveys water
from the C.W. “Bill” Jones Pumping Plant (formerly known as the Tracy Pumping Plant) in the
south Delta near Byron to agricultural lands in the San Joaquin Valley. Some water is diverted
from the Delta-Mendota Canal at the O’Neill Pumping Plant into O’Neill Forebay, where it is
either conveyed south through the San Luis Canal to CVP contractors in the San Joaquin Valley
or lifted into San Luis Reservoir through the Gianelli Pumping-Generating Plant for later use or
for delivery to the San Felipe Division.
Authorized in 1960 and completed in 1988, the San Felipe Division of the CVP diverts CVP
water west from San Luis Reservoir to Santa Clara and San Benito Counties. The San Felipe
Division conveys water 13.1 miles from San Luis Reservoir, through Pacheco Conduit, to a
bifurcation structure that splits water between the Hollister Conduit and the Santa Clara Conduit
for deliveries to SBCWD and Valley Water, respectively. The San Felipe Division is comprised of
48.5 miles of closed conduits, two pumping plants, and one small reservoir.
2.1.4.2 State Water Project
The SWP is the largest state-built, multipurpose water project in the United States. DWR
operates and maintains the SWP, which conveys water through 20 pumping plants, four
pumping-generating plants, five hydroelectric powerhouses, 34 storage facilities, and about 700
miles of open canals and pipelines. SWP facilities described in this section are illustrated in
Figure 2-6.
DWR operates the SWP to export Delta flows and to store and transfer water from the Feather
River Basin to the San Joaquin Valley, South San Francisco Bay, areas north of Suisun Bay,
coastal counties, and ultimately to Southern California. A total of 29 contracting agencies
receive water from the SWP and approximately 25 million of California’s estimated 37 million
residents benefit from SWP water. M&I users have received about half of the total water
delivered over the last 20 years; the remainder is supplied for agricultural use, including
irrigation of about 750,000 acres of farmland, mainly in the southern San Joaquin Valley.
In the southern Delta, the SWP diverts water from Clifton Court Forebay through Harvey O.
Banks Pumping Plant into Bethany Reservoir, for delivery to south-of-Delta contractors. Some of
the water delivered to Bethany Reservoir is pumped at South Bay Pumping Plant through the
South Bay Aqueduct to SWP contracting agencies in the Bay Area, including Valley Water.
Valley Water receives its SWP allocation through the South Bay Aqueduct—the first conveyance
facility built for the SWP—and, using temporary agreements, through San Luis Reservoir. The
South Bay Aqueduct relies on 40 miles of pipes and canals to transport the water from the
Sacramento-San Joaquin Delta. Most of the water delivered to Bethany Reservoir flows into the
California Aqueduct, the 444-mile-long main conveyance facility of the SWP that sends water to
the agricultural lands of the San Joaquin Valley and the urban regions of Southern California.
Along the western San Joaquin Valley, the California Aqueduct connects to the Gianelli
Pumping-Generating Plant which is used to pump water into San Luis Reservoir where it is
stored for later use.

2.2
2.2.1

Purpose and Project Objectives
Project Objectives

Primary objectives consider the basic needs the Project intends to satisfy. The primary
objectives are considered to have equal priority. Secondary planning objectives are considered
to the extent possible through pursuit of the primary planning objectives.
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The primary and secondary Project objectives are to:
•

•

2.2.2

Primary Objectives
-

Increase water supply reliability and system operational flexibility to help meet M&I
and agricultural water demands in Santa Clara and San Benito Counties during
drought periods and emergencies, or to address shortages due to regulatory and
environmental restrictions.

-

Increase suitable habitat in Pacheco Creek for federally threatened SCCC steelhead
through improved water temperature and flow conditions.

Secondary Objectives
-

Improve water quality and minimize supply interruptions, when water is needed, for
Santa Clara and San Benito Counties, to increase operational flexibility for south-ofDelta contractors dependent on San Luis Reservoir.

-

Develop water supplies for environmental water needs at IL4 wildlife refuges to
support habitat management in the Delta watershed.

Project Purpose

Following is a description of identified major water-resources problems or deficiencies. These
problems or deficiencies identify the purpose for the expansion of Pacheco Reservoir.
2.2.2.1 Decreasing Water Supply Reliability and System Flexibility
Despite significant physical improvements in water resources systems and system management
over the past few decades, California still faces unreliable water supplies due to uncertainty
surrounding future climate change, seismic events, and hydrologic conditions. In response to
these challenges, Bay Area water agencies have diversified their respective water supply
portfolios (DWR 2019; DWR 2014). Valley Water’s diversified water supply portfolio includes
imported and local surface supplies and groundwater, conservation, water-banking operations,
and water recycling. This portfolio provides flexibility in responding to droughts, but Valley Water
customers still receive more than 45 percent of their supply from Delta exports under CVP and
SWP contracts. During dry years, Valley Water and SBCWD may have water allocations much
less than their contract amounts and during wet years CVP and SWP allocations often are
greater than expected. Unfortunately, Valley Water and SBCWD are unable to take advantage
of a portion of higher wet year allocations in some years due to insufficient local storage
capacity. The anticipated effects of climate change could contribute to reduced water supply
space in existing reservoirs due to increased needs for additional flood management space,
more extreme heat and drought events, and saltwater intrusion due to sea-level rise.
The state’s water operations, including the reliability of SWP and CVP water supplies, rely on a
fragile Delta levee system that faces increasing risks from floods, earthquakes, and climate
change. A Delta levee-failure event could substantially impact Valley Water’s ability to meet M&I
water supply needs within its service area. Multiple levee failures, or a failure when Delta inflows
are low, could cause saltwater intrusion as far inland as the SWP and CVP pumping facilities in
the south Delta. This could result in a long-term disruption of SWP and CVP exports to south-ofDelta water contractors. Since SWP and CVP water supplies comprise approximately 45
percent of Valley Water’s water supply portfolio, a Delta levee failure event could substantially
impact Valley Water’s ability to meet M&I water supply needs within its service area. A Delta
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levee failure would also substantially impact the SBCWD’s M&I customers, as SBCWD’s water
supply portfolio includes approximately 42 percent from CVP water supplies.
As strain continues to build up on Bay Area faults, increasing the annual risk of seismic activity,
aging levees are increasingly vulnerable to earthquake-induced failure. Numerous earthquake
faults running through or near the Delta also pose a threat to levee stability and therefore, the
reliability of Valley Water’s SWP and CVP water supplies and the SBCWD’s CVP water
supplies. Valley Water’s Climate Change Action Plan identifies the need to support state efforts
to develop emergency preparedness plans to respond to large Delta levee failure events that
threaten imported water supplies (Valley Water 2021b).
Multiple challenges are presented when maintaining and ensuring groundwater sustainability,
including increasing uncertainty about the future availability of imported water, particularly with
climate variability and competing demands from overdrafted basins elsewhere. During the2012
to 2016 drought, locally observed groundwater levels dropped due to extreme dry conditions
(Valley Water 2019). Lack of imported water during dry years, groundwater overdraft, and
drought presents risks to long-term water supply reliability. Groundwater overdraft presents
further threats to groundwater supply reliability, such as land subsidence and sea-water
intrusion. Future climate change impacts to hydrologic conditions may place new challenges
and constraints on managing the region’s groundwater resources.
2.2.2.2 Insufficient Habitat for SCCC Steelhead
The Pajaro River watershed is considered severely degraded, and it has experienced more than
a 90 percent decline in SCCC steelhead adult run size (NMFS 2013). Without serious
intervention, a majority (possibly all) of SCCC steelhead populations are likely to be extinct
within the next 50 years (Moyle et al. 2008). In the early to mid-1960’s, the Pajaro River
watershed supported up to 2,000 spawning adults (McEwan and Jackson 1996), only to have
the population plummet to less than 500 adults by 1996 (NMFS 2005). Over the years, the three
watersheds mostly likely supporting the largest runs of steelhead (Pajaro, Salinas, and Carmel)
have experienced more than 90 percent declines in adult run size (NMFS 2013).
The National Marine Fisheries Service (NMFS) developed the South-Central California
Steelhead Recovery Plan (Recovery Plan) in 2013 for the SCCC steelhead. The Recovery Plan
describes the importance of the Interior Coast Range Biogeographic Population Group (BGP),
which includes the Pajaro River and its tributaries. The Recovery Plan states that the SCCC
steelhead require the recovery of a minimum number of viable populations within each BGP in
order to conserve natural diversity, spatial distribution, and abundance. The Interior Coast
Range BGP consists mostly of long alluvial valleys, historically moderate-to-low migration
reliability (based on unmanaged flow regimes prior to European settlement), and many
intermittent streams. Because the mainstems cross alluvial valleys, steelhead adults and smolts
often encounter problems migrating, particularly in dry years. As a result, the number of viable
populations in this BGP have decreased over the years. In the Pajaro River watershed, there
are only two consistent populations – Corralitos Creek near the estuary, and Uvas Creek.
Llagas Creek and Pacheco Creek only have sporadic steelhead activity due to the intermittent
nature of the streams. Therefore, the Pajaro River steelhead are at a higher risk of extirpation
because of the limited number of populations. Improving conditions in Pacheco Creek to support
SCCC steelhead is extremely important to the establishment of a functionally independent
SCCC population in the Pajaro River watershed.
The SCCC steelhead population is severely impacted by insufficient flow, unsuitable water
temperatures, and climate change. These steelhead have adapted to live in flashy streams
along the California and Oregon coastlines, which provides a high-risk, high-reward strategy for
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survival because the fish are exposed to extended dry periods with limited to no channel flows.
This increases the risk of single-year population extirpation (local eradication). Pacheco Creek
is subject to significant streambed percolation into the aquifers, with stream reaches that tend to
go dry in many years.
Insufficient flows in Pacheco Creek and its tributaries, particularly South Fork Pacheco Creek
and Cedar Creek, impact both adult and juvenile steelhead survival by impeding fish passage,
stranding redds (spawning nests) or juveniles, and impairing habitat by reducing riparian
vegetation cover—which exacerbates increased water temperatures. Dry tributaries to Pacheco
Creek negatively impact juvenile habitat and juveniles have become dependent on North Fork
Pacheco Reservoir releases designed to match the timing of agricultural use downstream. Low
stream flows and high water temperatures severely impact steelhead fry and juvenile survival in
many years during late spring before Pacheco Reservoir releases begin. Low flows result in dry
creek beds and shallow riffles which impede fish movement throughout the creek as well as
during the outmigration period.
Field studies indicate that, under current conditions (low flows and high water temperature), only
the 10 miles of Pacheco Creek downstream from the existing confluence of North Fork and
South Fork Pacheco Creeks may provide suitable habitat for steelhead egg incubation and fry
rearing in some years (Smith pers. Com 2017). Therefore, having consistent and continuous
flow at a suitable temperature is essential to the survival of SCCC steelhead in Pacheco Creek.
Pacheco Creek is noted to have warmer water temperatures because of factors including low
flows, restricted connection to the aquifer, and limited riparian cover. Water temperatures in
Pacheco Creek are likely suitable immediately downstream from the dam during the wet, cooler
months of January through April when upstream and downstream migration, spawning, and egg
incubation occur. Several creek miles downstream from the dam, water temperatures become
increasingly warmer and more variable in late summer due to diurnal heating and cooling and
without enough flow, these temperatures can be lethal.
2.2.2.3 Degraded Quality of Drinking Water
When water levels are low at San Luis Reservoir—a main component of the CVP San Felipe
Division—water quality declines and can interrupt the supply of healthy, clean drinking water for
Santa Clara and San Benito Counties. San Luis Reservoir, located approximately 11.5 miles
east of Pacheco Reservoir, is owned and jointly operated by Reclamation and DWR to provide
seasonal storage for SWP and CVP. A portion of deliveries from San Luis Reservoir flow west—
through the Upper and Lower Pacheco Intakes, Pacheco Tunnel, Pacheco Pumping Plant, and
Pacheco Conduit—to the San Felipe Division of the CVP, which includes Valley Water and
SBCWD.
High temperatures, combined with declining water levels, foster growth of an algae layer
extending as much as 35 feet below San Luis Reservoir’s surface. As the water levels decline to
the point that the algae are in the vicinity of the Upper Pacheco Intake, that intake is no longer
used. Typically, this occurs when water levels reach an elevation of 369 feet above mean sea
level (msl), or at 300,000 acre-feet capacity in the reservoir. If water levels fall below 369 feet
above msl, Valley Water blends water from San Luis Reservoir with local supply sources to
minimize water quality issues for M&I customers. San Luis Reservoir is the only delivery route
for Valley Water’s CVP supplies; therefore, Valley Water cannot receive it’s normal CVP supplies
for M&I purposes during low-point events (Reclamation and Valley Water 2019).
2.2.2.4 Insufficient Water Supply for Refuges
Pursuant to the CVPIA Refuge Supply Water Program (RWSP), IL4 water supplies are
deliveries meant to support wetlands and wildlife habitat development and management.
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Historically, these deliveries to wildlife refuges have been less than 50 percent of demand.
Reclamation is required to provide full Level 2 water supplies annually, while Level 4 water
supply is considered the total amount of water identified for optimum wetlands and wildlife
habitat development and management. IL4 water supplies are the difference between the
defined Level 2 and full Level 4 water supplies. The CVPIA requires that Reclamation provide
full Level 2 supplies annually, with allowable reductions of up to 25 percent during some years.
However, the CVPIA stipulates that IL4 water supplies are to be acquired in cooperation and
cost-sharing with the State of California through voluntary measures, such as purchase, lease,
donation, conservation, and conjunctive use.
Each year, the RWSP strives to provide as much IL4 water as possible. However, full IL4
deliveries have been achieved only during wet years and only to refuges without conveyance
constraints. From 2002 to 2014, average annual IL4 refuge water supply deliveries were less
than 50 percent of total IL4 demands (Reclamation 2016). This deficit is due in large part to
state and federal budget shortages, conveyance constraints at certain refuges that prevent the
transmission of surface water deliveries, inconsistency in the timing of water deliveries,
decreased water supply availability due to in-stream flow requirements and the Delta export
restrictions, and increases in the cost of water made available annually from willing sellers on
the open market (CVJV 2006).

2.3

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow
Schedule with SBCWD Participation

Valley Water proposes to construct a new hardfill dam 1 and other associated facilities as
presented in Figure 2-7. Valley Water would operate these facilities and the expanded 140,000acre-foot reservoir to increase emergency storage/emergency water supply, improve water
supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water
supplies, and reduce impaired water quality deliveries from San Luis Reservoir. Major facilities
of the Proposed Project include:
•

a new hardfill dam, spillway, and inlet/outlet works at the upstream dam site;

•

an expanded reservoir with a total active storage capacity of 140,000 acre-feet;

•

new water conveyance facilities (pipelines, tunnel, and pump station) connecting the
expanded reservoir to the Pacheco Conduit;

•

decommissioning the existing North Fork dam and restoring segments of the North Fork
Pacheco Creek channel; 2

•

utility modifications including a new electrical substation and power transmission lines;
and

•

new permanent access roads and vehicular access improvements on SR 152 and
Kaiser-Aetna Road (i.e., permanent tight diamond interchange).

Hardfill dams are constructed of a hardfill mix of cement and fly ash surrounded by a conventional concrete mix on the upstream
and downstream faces of the dam.
2
Decommissioning of a dam generally involves the removal or partial removal of the main dam to allow for stream or river flow
through the historic channel. In addition, other appurtenant facilities such as the spillway and inlet/outlet works would be
demolished/removed, or abandoned-in-place (e.g., filling an existing pipe with concrete or other suitable material and left in place).
1
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Figure 2-8 presents the facilities at or near the hardfill dam site. The new hardfill dam would be
located 2.2 miles upstream from the confluence of North Fork Pacheco Creek and South Fork
Pacheco Creek. At full pool, the surface area of the expanded reservoir would be approximately
1,367 acres and the water surface elevation would be 741 feet above msl. Facilities included as
part of the Proposed Project, construction efforts required to construct these facilities,
operations and maintenance of the Proposed Project, and design and implementation features
(DIF) that would be implemented as part of the Proposed Project are summarized below.
Chapter 3 of the Alternatives Development and Project Description Appendix provides additional
detail on the facilities (e.g., sizes, quantities, features), construction (e.g., methods, approaches,
sizes, and quantities of individual staging, borrow, and disposal sites), and operations and
maintenance (e.g., operational considerations, water year type determinations) of the Proposed
Project. Attachment A of the Alternatives Development and Project Description Appendix
provides additional maps and schematics (e.g., map of access improvements at SR 152 and
Kaiser-Aetna Road, schedule of construction activities) for the Proposed Project.
2.3.1

Facilities

2.3.1.1 Dam, Spillway, and Inlet/Outlet Works
Under the Proposed Project, a new hardfill dam with integrated spillway and inlet/outlet works
would be constructed 1.8 miles upstream from the existing North Fork Dam. A typical cross
section for the hardfill dam is presented in Figure 2-9. The hardfill dam would be approximately
320 feet in height with a crest elevation of 766 feet above msl. The width of the dam at the crest
would be approximately 1,840 feet. To prepare the foundation of the dam, approximately 0.93
million cubic yards would be excavated. The hardfill dam would be built using a hardfill mix
covered with concrete facing on both the upstream and downstream faces. The new dam would
require 3.6 million cubic yards of hardfill mix. Aggregate for the hardfill mix would be sourced
from on-site borrow areas. An impervious membrane would be used on the upstream side of the
dam to reduce seepage through the dam. Foundation grouting near the toe of the dam on the
upstream side would further reduce seepage. A drainage gallery would be installed upstream
from the hardfill dam with drain holes that extend into the dam’s foundation.
The hardfill dam spillway would be a 130-feet-wide by 440-feet-long uncontrolled ogee spillway
(a type of spillway designed with a downstream shape to correspond with free falling water) with
a rectangular cross section incorporated into the dam structure. The spillway would be
positioned near the center of the dam to guide discharge directly into the stilling basin and
downstream channel. The spillway would include a chute on the downstream face of the dam
and a stilling basin at the downstream toe of the dam. Downstream from the stilling basin,
spillway discharges would be conveyed through a riprap lined return channel into the restored
North Fork Pacheco Creek channel. All concrete features of the spillway would be constructed
with conventional reinforced concrete.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-17

Chapter 2
Project Description and Alternatives to the Proposed Project

Figure 2-7. Permanent Facilities and Expanded Reservoir for Proposed Project
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Note: Not to scale

Figure 2-8. Schematic of Permanent Facilities At or Near the Dam Site of the Proposed
Project

30-foot-wide dam crest
full pool
hard fill mix
impervious membrane
existing ground surface

grout curtain
Note: Not to scale

Figure 2-9. Typical Cross Section for Hardfill Dam
The inlet/outlet works included as part of the Proposed Project would consist of three adits on
the upstream face of the hardfill dam installed at 480, 570, and 660 feet above msl; a bypass
intake and pipeline; an intake tower built into the body of the dam; an outlet conduit cast through
the bottom of the dam; and an outlet/bifurcation structure. Valves at the connection of the adits
to the intake tower would allow for flow in and out of the reservoir at different elevations. To
enhance dissolved oxygen levels in the deeper portion of the reservoir, when needed, a
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hypolimnetic aeration system would be located near the lowest adit inlet. These structures
would facilitate bi-directional water transfers to and from the Pacheco Conduit via the
conveyance pipeline and pump station, and they would provide emergency evacuation
discharges and would provide targeted releases to North Fork Pacheco Creek. Under normal
operating conditions, the inlet/outlet facility would convey up to 490 cubic feet per second (cfs)
to/from Pacheco Conduit and simultaneously release up to 50 cfs to North Fork Pacheco Creek.
The outlet facilities would accommodate emergency releases to North Fork Pacheco of up to
3,000 cfs in order to evacuate the reservoir quickly should an unsafe condition develop at the
dam. While the low-flow bypass pipeline could be operated separately from the outlet conduit,
the interconnection in the outlet/bifurcation structure would provide additional operational
flexibility and allow releases to the creek to be pulled from the low-flow bypass pipeline, or one
of the adits as long as water was not being pumped into the reservoir.
2.3.1.2 Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
The Proposed Project would include water conveyance facilities, including a pipeline and pump
station, to allow for the bi-directional conveyance of water between the expanded reservoir and
Pacheco Conduit. Water supplies from San Luis Reservoir would be conveyed via Pacheco
Conduit and then through the new conveyance pipeline and pump station to the expanded
reservoir. Water supplies from the expanded reservoir would also be conveyed through the new
conveyance pipeline and pump station to Pacheco Conduit for delivery to Valley Water and/or
SBCWD.
The conveyance pipeline would be a 114-inch-internal-diameter, welded steel pipeline with a
capacity of 490 cfs (matching the existing Pacheco Conduit capacity) that would extend from the
outlet/bifurcation structure downstream to the pump station and further to the new Pacheco
Conduit tie-in point approximately 400 feet south of SR 152. For the Proposed Project, this
pipeline would be approximately 10,800 feet long and would include permanent structures for
related fixtures, such as air/vacuum valves, drains, and blowoffs. In order to tie-in the new
pipeline into the existing Pacheco Conduit, approximately 910 feet of the existing prestressed
concrete Pacheco Conduit would be removed and replaced with a single 114-inch-internaldiameter, welded steel pipe at the tie-in point.
Pump Station
The Proposed Project would include the construction of a new two-way pump station to pump
water into and out of the expanded reservoir via the conveyance pipeline. The pump station
would be located 1.2 miles downstream from the new dam at an elevation of approximately 450
feet above msl. The pump station and associated facilities would have an approximate footprint
of 3.5 acres to accommodate the pump station building, parking areas, and a new electrical
substation. The new pump station would need to meet a wide range of lift and flow
requirements, including the need to accommodate flows up to 490 cfs. The pump station is
proposed to contain six two-stage vertical turbine pumps (five pumps in operation plus one
standby) and three single-stage vertical turbine pumps (two pumps in operation and one in
standby).
2.3.1.3 Existing North Fork Dam Decommissioning and Channel Restoration
Under the Proposed Project, the existing North Fork Dam and appurtenant 3 facilities would be
decommissioned and the historic channel of North Fork Pacheco Creek within the inundation

Appurtenant structures means the structure or machinery incident to or annexed to a dam that is built to operate and maintain a
dam, including spillways, either in a dam or separate from the dam; low level outlet works; and water conduits such as tunnels or,
pipelines, located either through the dam or through the abutments of the dam.

3
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area of the existing reservoir would be restored between the existing North Fork Dam and the
downstream end of the spillway return channel and outlet works return channel of the new dam.
Under the Proposed Project, approximately 1.8 miles of North Fork Pacheco Creek would be
restored between the spillway of the new dam (including the approximately 450-foot-long
spillway return channel) to the downstream from scour pool of the existing North Fork Dam and
spillway. To mimic the general form and geomorphological features of North Fork Pacheco
Creek illustrated in historic maps and imagery, the restoration channel would be designed as a
meandering channel with locally varying width, depth, gradient, and substrate types along its
course. The restoration channel would convey typical daily flows (e.g., baseflow and pulse flow
releases) between the channel banks, and would incorporate woody debris, boulders, cobbles,
and/or rootwads to create natural velocity breaks, dissipate flows, and support habitat
complexity necessary to support salmonids and other aquatic organisms (e.g.,
macroinvertebrates). Generally, the restoration channel would be aligned to the historical
channel low elevation points, which in some locations would require removal of sediment
accumulated since construction of the existing North Fork Dam within portions of the historic
channel. Where sediment accumulations necessitate, floodplains would be excavated to
accommodate a range of flood flows. The Proposed Project would focus on providing both
spawning and rearing habitat for SCCC steelhead. The Proposed Project would incorporate
placement of appropriate gravels to facilitate SCCC steelhead spawning. Gravel would be
obtained, potentially sourced from on-site, as uncrushed, rounded river rock, free of debris and
organic material.
2.3.1.4 Utilities
Under the Proposed Project, new electrical/power, water, and wastewater facilities would be
developed. Existing utilities affected by construction activities would also be relocated.
New Electrical Substation and Power Transmission Lines
Under the Proposed Project, a new 70 kilovolt (kV)/4.16 kV substation rated at 13.44/17.92
megavolt ampere (MVA), and a new 70 kV overhead single transmission line circuit would be
constructed and operated to provide power to the dam and water conveyance facilities,
including the pump station and outlet works. The new electrical substation would be constructed
and operated adjacent to the pump station and would be located within the pump station
footprint. The electrical substation would include a control building to house the equipment
required for proper functioning of the facility. Backup power up to approximately 750 kV for
operating critical facilities such as valves, controls systems, lights, and cooling would be
provided by a stationary diesel generator located adjacent to the electrical substation. 4.1 miles
of new 70 kV transmission line would connect the new substation to an existing Pacific Gas and
Electric Company (PG&E) transmission line for power supply. This intertie is proposed to be
located north of SR 152 near Fifield Road/Dinosaur Point Road. Twenty-six engineered tubular
steel poles, with heights ranging from 90 feet to 120 feet above the ground surface, would be
located along the new transmission line alignment.
Other New Utilities and Utility Relocations
Under the Proposed Project, other new utilities and utility relocations would include:
•

New Water/Wastewater Facilities – A new well with a capacity up to 10 gallons per
minute would be developed near the pump station to provide a source of potable water
for workers and visitors to the facility. Wastewater disposal for restroom facilities at the
pump station would be provided via a septic tank and leach line assembly.
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•

New Telecommunications for Dam and Associated Facilities – Permanent
communications would be required to transmit instrumentation and control data, for
security, and for safety of personnel working at the site. The communication system
would provide for redundancy (e.g., main system and backup).

•

Utility Relocations – Existing utilities affected by facilities construction would be
relocated. These utilities include a singular telephone pole and sections of buried
telephone line that are located immediately north of, and parallel to, SR 152 along the
proposed frontage road (see following section).

2.3.1.5 Permanent and Temporary Access Roads and Improvements
The Proposed Project would include a combination of new permanent and temporary roads and
improvements to existing access routes as presented in Figure 2-10 to allow primary and
auxiliary access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
The permanent and temporary access facilities for the Proposed Project include:
•

SR 152 Access Improvements: Primary vehicular access to the dam site would be
provided by a new permanent, paved tight diamond interchange and overpass located at
the SR 152/Kaiser-Aetna Road intersection that would connect to a new permanent
frontage road accessed from Kaiser-Aetna Road. This permanent interchange would be
located along a level grade on SR 152 and would provide access to the dam site and
other facilities both during the construction period and permanently after the construction
period. The interchange would be designed consistent with Caltrans standards and
include a new overpass, on and off-ramps, and permanent lighting. In addition, new
gravel access roads would be developed for adjacent property owners. During
construction of the permanent interchange, the existing at-grade SR 152/Kaiser-Aetna
Road crossing would remain in operation and utilized during this time.

•

Frontage Road: A 1.6-mile paved frontage road would connect Kaiser-Aetna Road to a
series of new permanent roads to provide access for long-term operation and
maintenance at the dam and appurtenant facilities. The road would also serve as a
construction access road and generally follows an alignment located immediately north
of the current SR 152 alignment.

•

Dam Access Road: The dam access road for the Proposed Project follows the existing
access road on the east side of the Pacheco Reservoir. This access road is
approximately 2 miles long and provides access to the hardfill dam crest,
outlet/bifurcation structure, and pump station, with vehicle turnaround area at the
outlet/bifurcation structure. An additional vehicle turnaround/parking area would be
located at the western end of the dam’s crest at the access road’s terminus, where six
parking spots (9,700 square feet) would be constructed. This access road would require
the construction of two bridges: one that spans across North Fork Pacheco Creek (230
feet long, 30 feet wide) and one to cross over the spillway of the new dam (136 feet long,
30 feet wide).

•

Pacheco Conduit Tie-In Access Road: A new 400-foot (approximately 0.1 miles) road
would be constructed to access the tie-in location of the conveyance pipeline with the
existing Pacheco Conduit, which is located south of SR 152. The new access road
would improve an existing private driveway located just north of the conduit tie-in
location. This driveway has a “right in/right out” entrance/exit criteria, meaning vehicles
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can only enter via eastbound SR 152, and can only exit back onto eastbound SR 152.
The driveway would be widened and improved to Caltrans standards for driveways
connecting with a State Highway and would allow for the accommodation of construction
trucks.
•

Auxiliary Access Road (via Kaiser-Aetna Road): The Proposed Project includes
construction of a 4-mile, single lane, permanent auxiliary access road to connect KaiserAetna Road to the downstream toe of the new dam and to areas west of the restored
portions of North Fork Pacheco Creek. Existing roadways would be improved, where
required, through performing light grading, adding of an aggregate base (gravel) to the
road surface, and incorporating drainage improvements, such as culverts.

•

Property Owner Access Roads: Three private permanent access roads would be
constructed to allow landowners access to their property where existing access roads
would be inundated by the expanded reservoir: Lawler Property Access Road from
Kaiser-Aetna Road, Lawler Property Access Road from Fifield Road, and Jin Property
Access Road. These property access roads would primarily follow existing access roads,
and grades where possible, in the area developed by land owners over time. The
existing access roads would be improved, where required, through performing light
grading, adding of an aggregate (gravel) base to the road surface, and incorporating
drainage improvements, such as culverts.

•

Temporary Construction Access Roads: The Proposed Project includes 7.2 miles of
temporary construction access roads that would connect to the permanent construction
access/frontage road to provide access to the borrow, staging, disposal, and stockpile
areas.

•

Observation Trail: A permanent observation trail would be constructed to allow for
docent-led tours for educational purposes (e.g., school tours, industry tours). The
observation trail would initiate near the pump station and would parallel the eastern side
of the restored channel within the inundation area of the existing reservoir. The tours
would be conducted of new facilities, including dam and appurtenant structures, pump
station, and the restored section of North Fork Pacheco Creek.
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Figure 2-10. Permanent and Temporary Access Roads for the Proposed Project
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The permanent and temporary access roads as included in the Proposed Project are
summarized in Table 2-1 below.
Table 2-1. Roadway Characteristics for Permanent and Temporary Roadways for the Proposed
Project
Pacheco
Property
Auxiliary
Temporary
Dam Access Conduit TieOwner
Frontage
Construction
Item
Access
Roads
In Access
Access
Road
Roads
Road
Road
Roads
Roadway Type

Permanent

Permanent

Permanent

Permanent

Permanent

Temporary

Asphalt

Asphalt

Aggregate
Base

Aggregate
Base

Aggregate
Base

Aggregate
Base

Total Width
(feet)

301

301

24

Single Lane2

Single Lane2

24

Length of
Road
(feet/miles)

8,600/1.6

10,600/2.0

400/0.1

21,000/4.0

158,100/29.9

35,600/7.2

Roadway
Surface

Notes:
1
Total width reflects two 12-foot-wide lanes and two 3-foot-wide shoulders.
2
Construction quantity estimates based upon 14-foot roadway width.

2.3.1.6 Structure Demolition
Existing structures located within new facility footprints and the expanded reservoir inundation
area would be demolished under the Proposed Project. These structures include a residential
building and other miscellaneous infrastructure associated with the ranch operations within the
inundation area. Structures associated with the existing North Fork Dam would also be
demolished, including a small building on the dam crest, two bridges and the spillway. The
demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements.
2.3.1.7 Watershed Management/Shoreline Buffer and Shoreline Access
A shoreline buffer of 200 feet around the expanded reservoir (approximately 35.2 miles of new
shoreline) would be acquired through fee title or easement as part of the Proposed Project and
would be managed to minimize water quality effects from land use activities. Due to existing
land management practices within Henry W. Coe State Park, no acquisition of shoreline buffer
areas would occur within park boundaries. To provide access to the shoreline of the expanded
reservoir, a ramp would be constructed to provide boat access for maintenance and emergency
purposes. The boat ramp would be located immediately upstream from the new dam.
2.3.2

Construction

This section describes the activities necessary to construct the facilities included as part of the
Proposed Project, including overall construction schedule and sequencing, methods for
constructing facilities, and overall construction program elements.
2.3.2.1 Construction Schedule and Sequencing
Construction of the Proposed Project would be initiated in 2025, with an estimated duration of
6.7 years. Construction activities for the Proposed Project would typically occur up to five days
per week (Monday through Friday) for the hardfill dam construction. Construction of new hardfill
dam, including the foundation excavation, would occur in two 10-hour shifts (e.g., 20 hours per
day). Construction of other facilities (e.g., roads, water conveyance pipeline, power transmission
line) would typically occur up to six days per week (Monday through Saturday). Construction of
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other facilities would typically occur during daytime hours with exceptions related to some
roadway construction associated with the permanent SR 152 interchange. Construction
activities associated with the replacement of the Pacheco Conduit would occur 24 hours per day
and 7 days per week in order to reduce outage time of this existing facility.
2.3.2.2 Construction Sequencing and Methods for Facilities
Permanent and Temporary Access Construction Methods
Prior to large-scale construction activities of the dam, spillway, inlet/outlet works, pump station,
and conveyance pipeline under the Proposed Project, various access improvements would be
completed to facilitate construction crews and equipment to enter and exit the construction
areas for these facilities. The new permanent interchange, frontage road, permanent dam
access roads, and Pacheco Conduit tie-in access road would be constructed early in the
construction period, and would be used for both temporary construction access and permanent
access to facilities. The permanent dam access roads would be constructed as a continuation of
the new frontage road. In addition, temporary construction access roads would be constructed
at the point in time when they would be needed to provide access to staging, borrow, stockpiling
and disposal areas. Following the construction period, temporary roads would be
decommissioned. Prior to completion of the permanent interchange and frontage road,
construction crews and equipment would use the existing access from SR 152 currently used
for operations and maintenance of North Fork Dam to access the new dam site and the existing
Kaiser-Aetna Road intersection for permanent interchange and adjacent access road
construction. Prior to completion of the SR 152 interchange, large, construction-related trucks
would enter and exit during non-peak traffic hours.
Existing North Fork Dam Decommissioning and Channel Restoration Construction
Methods
Existing North Fork Dam Decommissioning
Following initial mobilization and construction of access improvements, removal of the existing
North Fork Dam would begin in the late spring of construction year two when reservoir inflows
from North Fork Pacheco Creek cease and the existing reservoir is fully drained. Removal of the
existing dam would proceed from the top down, to above an elevation (approximately elevation
385 to 390 feet above msl) that accommodates the restoration channel and an engineered
slope above the channel restoration on both sides of the channel until the existing grades are
encountered. Additional earthwork would be completed where necessary to restore and stabilize
the side slopes along the spillway. Both bridges at the toe of the dam would be demolished.
Material excavated from the dam would be sorted on-site; material deemed suitable for earth fill
would be used for construction of the cofferdam. Material not available for repurposing would be
disposed of either within on-site disposal areas or hauled off-site to an authorized off-site
location for recycling or disposal (see Off-site Disposal Section below).
Channel Restoration
Under the Proposed Project, channel restoration efforts would be performed in two phases to
minimize impacts to water quality during construction. Phase one would begin in the summer of
construction year two (after winter runoff) with the initial excavation of a channel, including
removal of reservoir sediment, adequate to convey flows between the new dam site and existing
dam site. At some locations, bank stabilization measures (e.g., buried rip rap, buried log toe
protection) may be necessary to reduce the erosion of existing reservoir sediments. Phase two
would begin in the summer before the final year of construction. At that time, final excavation
and/or placement of alluvial material (e.g., top soil, other soils, gravels) and grading of that
material necessary to restore a functional reach of North Fork Pacheco Creek, typically
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following the historic channel alignment, and substrate necessary to provide steelhead
spawning and rearing habitat would occur. Revegetation would occur to support the
establishment of native riparian and floodplain vegetation communities along the restoration
channel, within floodplain areas and tributaries, and upslope of the restoration channel.
Dewatering during channel restoration activities would occur as described in Section 2.3.2.3.
Dam, Spillway, and Inlet/Outlet Works Construction Methods
Hardfill dam construction associated with the Proposed Project would consist of construction of
a cofferdam (and associated facilities to handle inflow from North Fork Pacheco Creek at the
dam site during construction), foundation excavation/preparation, and main dam construction.
Main dam construction also would encompass spillway and inlet/outlet work construction.
During year two of construction, prior to the start of main dam construction, a temporary intake
(upstream from the dam location) and diversion pipe, low-flow bypass intake and low-flow
bypass pipeline, and outlet conduit would be constructed. Open-trench construction methods
would be used for the diversion pipeline, low-flow bypass pipeline, and outlet conduit. Following
the completion of these intakes and pipeline facilities, a cofferdam would be constructed during
the dry season of year three, upstream from the new dam footprint. Foundation preparation for
the cofferdam would consist of removal of materials along the abutments down to acceptable
bedrock within the cofferdam footprint. Material used to construct the cofferdam would be
sourced from removal of North Fork Dam, dam foundation excavation, or on-site borrow
sources.
Dam foundation construction activities for the Proposed Project would include excavation of
materials to moderately weathered bedrock; loading and hauling excavated materials in the
foundation footprint to on-site disposal areas; foundation shaping to reduce potential for
cracking of the hardfill; removal of weak material and backfilling the depressions with concrete;
and excavating or treating with dental concrete (e.g., concrete used to fill voids). In addition to
excavators, the foundation excavation is proposed to include controlled blasting. 4 Two rows of
curtain grouting holes would be bored and filled beneath the upstream toe of the hardfill dam to
reduce seepage through the foundation and uplift pressures under the dam.
Prior to developing the hardfill mix for the main dam, the hardfill aggregate would be excavated
and/or blasted from identified on-site borrow sites (see Section 2.3.2.3 below for additional
information for on-site borrow sites) and hauled to on-site batch plants to produce the desired
hardfill mix. While the hardfill is being placed, the intake control shaft structure and adits/ports,
both components of the inlet/outlet works, would be constructed into the dam itself. A concrete
slab would be constructed on the upstream face of the dam to minimize water penetration into
the body of the hardfill dam. Other activities would include installing instrumentation and
monitoring the performance of the dam during and after construction.
The hardfill dam would include a stepped concrete spillway constructed within the middle of
section of the dam. A stilling basin would be constructed at the toe of the spillway to dissipate
energy prior to releasing flows to the armored spillway outlet channel and eventually to the
North Fork Pacheco Creek restoration channel. Reinforced concrete training walls would be
constructed on each side of the spillway and stilling basin to contain the discharge flows. The
spillway crest would allow for inclusion of bridge piers to enable traversing the spillway.

Controlled blasting is a technique of blasting, which is used to reduce the amount of over break and to control ground vibrations.
The different types of controlled blasting techniques are pre-splitting, smooth blasting, line drilling, perimeter blasting, and cushion
blasting. The intent of controlled blasting is to limit the projectile debris (e.g., rock) and minimize associated shaking and noise
caused by the blasting.
4
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Water Handling During Construction at New Dam Site
During the construction of the Proposed Project, water entering the dam construction area
would be handled by use of a cofferdam and run-of-river system (e.g., similar to natural
hydrograph), passing creek flows through the pre-existing creek channel prior to cofferdam
construction, and diverting water through the dam site via a diversion system following
cofferdam construction.
Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Construction Methods
For the Proposed Project, water conveyance construction encompasses three components:
pipeline construction using open-trench construction; pipeline construction using tunneling
methods where trenching methods are not feasible (e.g., below South Fork Pacheco Creek and
SR 152); and connecting to and replacing a portion of the existing Pacheco Conduit.
Construction of the new conveyance pipeline would use conventional open-trench methods,
other than the section constructed under SR 152 and South Fork Pacheco Creek. At this
location, a trenchless crossing would be required using tunnel excavation. The trenchless
crossing would be approximately 12 feet below the channel of Pacheco Creek and would have
up to 28 to 32 feet of cover under SR 152. The conveyance pipeline would connect to the
Pacheco Conduit at a new tie-in connection, requiring the removal and replacement of
segments of the existing Pacheco Conduit using open-trench methods and installation of new
valves. The Pacheco Conduit would be removed from service for approximately two months in
the late fall or early winter, coordinated with routine annual maintenance activities of the conduit
that also require removal from service. A vault structure would be constructed to house the
valves at the tie-in location.
Utilities Construction Methods
70 kV Power Transmission Line Construction
Under the Proposed Project, transport of all grading equipment, drilling equipment, power poles,
and spools of transmission wire to each pole location would be by helicopter. At each pole
location, a 50-foot by 100-foot area would be graded to provide a level work area. When
available, existing ranch roads and trails would be used by pickups and off-highway vehicles to
transport personnel and lightweight materials and equipment. Due to various types of
environmental constraints (e.g., wind, temperature) and seasonal restrictions (e.g., bald and
golden eagle nesting season), power line construction would occur over four construction years.
The transmission line would be strung “pole-to-pole” via helicopter to eliminate the need for road
improvements and limit the amount of land disturbance required to install the transmission line.
Water/Wastewater Facilities
A potable well would be installed consistent with Santa Clara County and Valley Water
requirements. A septic system (for restroom within pump station) would also be constructed
adjacent to the pump station consistent with Santa Clara County requirements.
Vegetation Clearing, Removal and Disposal Construction Methods
The Proposed Project would require varying amounts of clearing, removal, and disposal of
vegetation (categorized as either forest, brush, riparian, grasslands, or barren assemblages)
within specific portions of areas subject to inundation, as well as areas necessary to construct
proposed facilities. Depending on site conditions (land slope, density, and diameter of
vegetation), vegetation would be cleared by either manual methods, livestock, or mechanical
methods and would be removed primarily using mechanical techniques (mowing, mastication,
crushing, chipping, brush raking, roller chopping and chaining). Non-mechanical removal
techniques including prescribed fire, herbivore grazing/browsing, and hand piling may also be
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used under certain conditions (e.g., removal of brush by livestock on steep slopes). Vegetation
clearing within the new inundation area would encompass approximately 216 acres and about
277 acres outside the new inundation area. Cleared vegetation would be disposed of either onsite (left-in-place or used with construction activities) or off-site (transported for various forms of
approved reuse or landfill).
2.3.2.3 Overall Construction Program
Construction Staging Areas, Batch Plants, On-Site Borrow, Disposal, and Stockpiling
Areas
The Proposed Project would include a mix of construction staging areas, batch plants, on-site
material borrow areas, reservoir disposal areas and stockpile areas as presented in Figure 2-11
The temporary construction access roads would be connected to the new permanent dam
access roads, and would facilitate transportation to the staging, borrow, disposal, and stockpile
areas described below, and summarized in Table 2-2.
Table 2-2. Summary of Staging, Shell Borrow, and Disposal Areas Included for the Proposed
Project
Total Volume Total Volume
Number of
Total Area
Total Volume
Item
Available
Required
Sites
(acres)
(MCY)
(MCY)
(MCY)
Staging Areas

15

83.7

--

--

--

4.11,2

2.92

5.2

3.8

Shell Borrow Areas

3

52.5

6.11

Disposal Areas

4

75.6

5.2

Notes:
1
All volumes are in-situ in the borrow area.
2
Excludes the waste that would be part of the excavation.
Key:
MCY = million cubic yards

Construction Staging Areas
Construction of the Proposed Project would require 15 construction staging areas to allow for
temporary storage of materials and equipment, contractor and construction management
offices, and parking for workers and construction vehicles. These staging areas would also be
used for aggregate processing for the hardfill dam mix. The combined total extent of the staging
areas would be 83.7 acres. Of the 15 staging areas, 14 would be developed either near the
existing North Fork Dam, the new hardfill dam site, the existing reservoir inundation area, or
near the SR 152 access improvement and auxiliary access road. To accommodate use of
helicopters for power transmission line construction, a fifteenth staging area would be
developed near the PG&E intertie connection point.
Batch Plants
The Proposed Project would include the development of both a concrete and a hardfill batch
plant to allow for material mixing on site during construction. The concrete batch plant is
estimated to require 2 acres and would be located in one of the identified staging areas. The
hardfill batch plant is estimated to require 4 acres and would be located in one of the identified
borrow areas.
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Figure 2-11. Borrow, Disposal, Staging, and Stockpiling Areas for the Proposed Project
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On-Site Material Borrow Areas
For the Proposed Project, sources of on-site materials for construction of the hardfill dam
include shell borrow areas (SBA), dam and spillway foundation excavation sites, and the
existing North Fork Dam. Under the Proposed Project, three SBAs with a total area of 52.5
acres would provide up to 4.1 million cubic yards of material for the hardfill dam aggregate
(hardfill mix). The shell borrow areas would be prepared by stripping and stockpiling of topsoil
(for use in areas of revegetation), excavation, sorting of materials, slope stabilization, and
implementation of any associated work access or material processing areas. After construction,
borrow areas within the expanded reservoir inundation area would be shaped to drain during
reservoir operations (e.g., fill and drawdown) and include temporary erosion control measures if
required. For shell borrow areas located outside of the new inundation area, after the
processing of the material excavated from the borrow areas is completed and the sites are
restored to a stable condition, the topsoil would be replaced and the site would be revegetated
with native species in consideration of physical characteristics (e.g., slope, soils, water
availability).
On-Site Disposal Areas
Unsuitable or excess material from foundation, borrow area excavations and North Fork Dam
would be disposed of in four designated disposal areas with a total area of 75.6 acres. One
disposal area would be located downstream from the new hardfill dam and outside the current
inundation area. The remaining three disposal areas would be located within the expanded
reservoir upstream from the hardfill dam, below the full pool elevation (e.g., inundation area of
expanded reservoir). Portions of the inundation area of the existing Pacheco Reservoir between
the new dam and existing dam would also be used for disposal consistent with the channel
restoration efforts.
Commercial Sources for Construction Materials
Under the Proposed Project, material needed for construction is primarily from on-site borrow
areas as described above. However, concrete (for the SR 152 interchange construction),
cement, fly ash, roadway aggregate, and hot mix asphalt would be supplied from off-site
commercial sources. Off-site commercial sources for these materials consist of three quarries
located between 27 and 35 miles west of the construction area, and a fourth quarry located
about 33.5 miles east of the construction area.
Offsite Disposal
Waste materials not suitable for disposal in the identified on-site disposal areas, such as
materials from dam decommissioning (e.g., concrete, rebar), and existing building and utility
demolition, would be hauled to an authorized off-site location for recycling or disposal (e.g., RJR
Recycling, Recology South Valley Organics, Billy Wright Landfill). Valley Water would explore
creative recycling approaches including recycling vegetative materials for use as compost,
biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose of solid
waste. The total estimated volume of solid waste for disposal would be 8,844 tons and would
vary by construction year, with a maximum annual volume of 3,002 tons. Concrete materials, as
feasible, would be recycled on-site by the contractor. The total estimated volume of recycled
concrete would be 1,159 tons and would vary by construction year, with a maximum annual
volume of 261 tons.
Water Sources During Construction
Various water supply sources may be used during construction of the new dam and associated
facilities. Of the construction activities discussed throughout, five activities would require
substantial water use. These five activities include: (1) water for dust control for temporary
access roads, shell borrow area excavation, existing embankment excavation and dam
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foundation excavation; (2) moisture conditioning for materials during placement at disposal
areas; (3) mixing concrete necessary for construction of concrete structures (spillway,
inlet/outlet works, and pump station/substation pad); and (4) developing the hardfill mix; and (5)
developing the foundation grouting and concrete, both of which require water for mixing. Water
for dust control and moisture conditioning would be needed throughout the entire construction
duration.
Construction water needs would vary throughout the construction period, depending on the type
of construction activities occurring. For the Proposed Project, the estimated maximum annual
demand for any given year would be 72.2 million gallons. To meet the construction water
demands, up to four potential sources of construction water would be utilized. The majority of
construction water would be provided through temporary and permanent connections to
Pacheco Conduit. A temporary connection to Pacheco Conduit would be developed during the
initial year of construction. Prior to the completion of the temporary connection to Pacheco
Conduit, construction water would be sourced from commercial sources and hauled by water
trucks and groundwater wells. Up to five on-site wells with a capacity of up to 10 gallons per
minute would be constructed consistent with Santa Clara County requirements, each drilled to a
depth of approximately 500 feet. Following the initial year of construction, construction water
would be sourced from either the temporary or permanent connection to Pacheco Conduit
except for very limited periods during conduit outages (e.g., scheduled outages required to
conduct maintenance activities, unscheduled outages/emergencies). During these limited
outages of Pacheco Conduit, water would be sourced from commercial sources and
groundwater wells. Water from local runoff and dewatering activities would be used throughout
the construction period, as available.
Temporary Work Areas
Under the Proposed Project, temporary work areas would be established to facilitate
construction of new facilities and replacement of existing facilities (e.g., existing utilities,
segment of Pacheco Conduit). Dam facilities would require a 200-foot work area around the
perimeter, open trench pipeline construction would require a 50-foot work area on each side of
the alignment (100 feet total), and roadways/SR 152 improvements would require 15- to 20-foot
work areas on each side of the facility footprint.
Dewatering
Under the Proposed Project, groundwater would likely seep into construction areas during
construction of the hardfill dam, the water conveyance pipeline to the existing Pacheco Conduit,
and restoration of North Fork Pacheco Creek. Dewatering during hardfill dam construction,
dewatering wells, well points, sumps, and/or seepage collection trenches would be required to
collect and control seepage within the dam foundation. Dewatering during pipeline construction
would be accomplished with a trench sump and an engine-driven dewatering pump on an asneeded basis, depending on groundwater conditions during construction. Pit sumps,
groundwater wells, or a combination of both may be used to dewater the excavation area within
the hardfill dam footprint. Once captured, this water would be used for on-site construction water
needs (e.g., dust control) or would be stored on-site in temporary containment basins or tanks to
allow sediments to settle. Following settlement, water not used for on-site construction water
needs would be discharged into a jurisdictional water in accordance with regulatory
requirements (e.g., National Pollution Discharge Elimination System construction general
permit). Groundwater would be treated similarly to that encountered during open-trench
construction.
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Work Force and Equipment
During the peak of construction, the construction labor force would consist of multiple crews
plus construction management personnel. For the Proposed Project, it is estimated that the
maximum number of workers would be on the construction site during years four, six, and
seven. During these years, an average of 250 workers are estimated to be on site during the
day and 160 workers onsite during the night, totaling 410 workers (see Table 3-34 in the
Alternatives Development and Project Description Appendix). For each on-site construction
worker, one commuter trip utilizing SR 152 would be required to access construction areas.
The Proposed Project would require a mix of equipment that would be on-site during
construction for the Proposed Project, and would consist of equipment necessary for
earthmoving, concrete mixing, drilling and tunneling, aerial transportation (e.g., helicopter for
transmission line work), utilities, hoisting, paving, and vegetation clearing, removal, and
disposal. Equipment may be removed from the site when no longer needed for construction
activities. Additional information on the typical construction equipment needed for the Proposed
Project can be found in Table 3-36 of the Alternatives Development and Project Description
Appendix.
Truck Trips and Haul Routes
Under the Proposed Project, several construction activities would lead to increases in traffic
generation on roadways near the site. These activities would include hauling of equipment and
material to and from the work sites and daily arrival and departure of construction workers.
Construction trucks on local roadways would include dump trucks, concrete trucks, water
tankers, and other delivery trucks. Dump trucks and other large construction vehicles would be
used for import of materials (e.g., cement and fly ash for hardfill dams) and removal of waste
(e.g., demolition of structures). Other trucks would be used to deliver heavy construction
equipment, job trailers, concrete forming materials, piping materials, piles, other facility
equipment and supplies, and other miscellaneous deliveries. Some deliveries of large
construction equipment (e.g., excavators), equipment to be installed at facilities (e.g., pumps,
valves), and construction materials (e.g., power poles, pipe) would be transported as over-sized
loads.
Based on the location of the construction sites associated with the Proposed Project, it is likely
that construction workers would use a combination of local roads and SR 152 on their daily
commute. However, the majority of the commuter trips would use the same roads, primarily SR
152 and a short portion of Kaiser-Aetna Road. The maximum annual number of total truck trips
associated with importing materials onto the construction sites and removing waste materials is
11,044 occurring in years four through seven of construction. All construction vehicles and
commuter vehicles would access the construction area by utilizing SR 152. Construction truck
trips and commuter trips are estimated to be distributed evenly between the westbound and
eastbound travel directions on SR 152.
2.3.3

Operations and Maintenance

2.3.3.1 Operations
Under the Proposed Project, facilities associated with the expanded reservoir, including the
inlet/outlet works, pipeline, pump station, and telecommunications utilities, would be remotely
operated by Valley Water, and power transmission facilities would be operated by Power and
Water Resources Pooling Authority (PWRPA), Western Area Power Authority (WAPA), or PG&E.
These facilities and the expanded reservoir would be operated to: (1) increase water supply
reliability and system operational flexibility; (2) help meet M&I and agricultural water demands
during drought periods and emergencies; (3) increase suitable spawning and rearing habitat for
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SCCC steelhead in Pacheco Creek; and (4) to improve water quality and minimize water supply
interruptions related to San Luis Reservoir low point issues.
Natural Inflows and Integrated Water Management
Inflows to the expanded reservoir would include a combination of natural inflows from the
surrounding watershed and contract CVP supplies transferred from San Luis Reservoir via the
Pacheco Conduit. Based on historical data, annual natural inflow volumes from North and East
Fork Pacheco Creek are estimated to range between approximately 50,000 acre-feet in wetter
years to less than 50 acre-feet in the driest years, with a long-term historical annual average of
12,600 acre-feet. Annual volumes of CVP supplies pumped into the expanded reservoir would
depend upon the following: annual CVP allocations; demands within Valley Water and SBCWD
service areas; availability of other water supplies; storage levels in the expanded reservoir; and
conveyance limitations of Pacheco Conduit. The annual volume of CVP supplies pumped into
the reservoir would vary considerably depending on the identified considerations. Based on the
Valley Water’s Water Evaluation And Planning System (WEAP) model 5 simulation under future
conditions, results showed a range from zero acre-feet in a critical water year up to
approximately 47,200 acre-feet in a wet water year.
To avoid increasing flood risk compared to the No Project Alternative, Valley Water and SBCWD
would make at least 5,500 acre-feet of storage capacity available in the expanded reservoir at
the beginning of the wet season to capture natural inflows. If necessary, at the beginning of the
wet season storage capacity would be made available by releasing water to Pacheco Conduit
until the expanded reservoir was 5,500 below full capacity.
The total CVP contract maximums for Valley Water and SBCWD are 152,500 acre-feet and
43,900 acre-feet, respectively. Under the Proposed Project, these contract maximums would
remain unchanged, but Valley Water and SBCWD would modify their CVP delivery pattern from
San Luis Reservoir to better coordinate water supplies and more fully utilize CVP allocations by
integrating the expanded reservoir into their local and imported water supply portfolio, providing
operational flexibility and reliability under a range of conditions. Average CVP deliveries from
San Luis Reservoir in the winter through early summer months would be increased to enable
conveyance to and storage of CVP supplies in the expanded reservoir. Average CVP deliveries
from San Luis Reservoir through Pacheco Conduit in the summer and fall months would be
reduced and offset by withdrawals from the expanded reservoir back into Pacheco Conduit.
Depending on hydrologic and storage conditions, Valley Water and/or SBCWD would withdraw
water supplies from the expanded reservoir to supplement deliveries to their water systems in
periods when raw water demands exceed other available supplies, generally in drier years and
typically during summer and fall months.
When San Luis Reservoir total storage drops below 300,000 acre-feet, algae at the surface of
the reservoir may be entrained into the San Felipe Division intake, reducing the quality of CVP
water delivered through the Pacheco Conduit. To improve the quality of water conveyed to
Valley Water during these times, referred to as low point events, Valley Water would generally
reduce the amount of CVP water delivered from San Luis Reservoir and increase withdrawals
from the expanded reservoir into the Pacheco Conduit. Following low point events when water
levels in San Luis Reservoir have risen, Valley Water would resume full delivery of CVP supplies
from San Luis Reservoir to its treatment plants and to the expanded reservoir.

WEAP is an existing software used to model the integrated water supply operations of Valley Water, including all existing
reservoirs, an expanded Pacheco reservoir, all groundwater subbasins, and all imported water supplies. Additional logic was
developed for the Project to model the operations of SBCWD. Simulation period: 1922 to 2003.

5
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SBCWD and Valley Water would be allocated 10 percent and 90 percent, respectively, of the
capacity of the expanded reservoir and the pipeline conveying supplemental CVP inflows into
the expanded reservoir. SBCWD would be allocated 10 percent of the natural inflows and be
responsible for 10 percent by volume of the scheduled flow releases to North Fork Pacheco
Creek, while Valley Water would be allocated 90 percent of natural inflows and be responsible
for 90 percent by volume of the scheduled flow release to North Fork Pacheco Creek. The
evaporative loss of SBCWD stored water would be proportional to their volume in storage
relative to total volume in storage.
Under the Proposed Project, the expanded reservoir would be operated to provide water
supplies to Valley Water and/or SBCWD during emergencies, which may include a major levee
failure in the Sacramento-San Joaquin Delta, a major earthquake, regional infrastructure
failures, or extended drought periods. In the event of an emergency, Valley Water and/or
SBCWD would meet demands by withdrawing water from the expanded reservoir while storage
remained above the habitat storage reserve (described below). If a water supply interruption
were determined to be an imminent risk to essential public health and safety, the Board of
Directors of either agency could make an emergency declaration and Valley Water and/or
SBCWD could continue to withdraw water from the expanded reservoir, including the habitat
storage reserve, to meet demand.
Valley Water and SBCWD would provide 1,800 acre-feet and 200 acre-feet, respectively, to the
CVPIA RWSP for allocation to the IL4 refuges in Below Normal water years as defined by the
Sacramento Valley Water Year Index. To provide these supplies, Valley Water and SBCWD
would transfer portions of their current CVP contract allocation, directly or through exchanges,
to the RWSP.
Releases to North Fork Pacheco Creek
The Proposed Project would release water to North Forth Pacheco Creek under a Variable Flow
Schedule as shown in Table 2-3. Monthly baseflows and pulse flow targets vary by water year
type, as defined by the Pacheco Reservoir Inflow Index using unimpaired inflow to the
expanded reservoir. These monthly baseflows and pulse flow targets were developed in a series
of workshops as part of a collaborative process between Valley Water and stakeholder
agencies, including but not limited to NMFS, U.S. Fish and Wildlife Service (USFWS), California
Department of Fish and Wildlife (CDFW), and the CWC. Baseflows would be released
continuously from the expanded reservoir in all months. Adult attraction pulse flows would be
made in January, February, and March, to attract steelhead into Pacheco Creek, and to provide
unobstructed passage for adult steelhead through Pacheco Creek to both the North Fork and
South Fork. Smolt (i.e., juvenile) outmigration pulse flows would be made in April and May and
are intended to facilitate smolt outmigration and provide unobstructed passage downstream in
North Fork Pacheco Creek and through Pacheco Creek. To conserve water for releases during
summer and drier years, the scheduled pulse flow would not be released from the new dam in a
month if either of the following conditions were met:
•

If a spill event occurred during the month, which resulted in a release of water from the
dam equivalent to or greater than the scheduled pulse flow, or

•

If the pulse flow target magnitude and duration intended to be released from the dam
were exceeded at U.S. Geological Survey (USGS) streamgage 11153000 in Pacheco
Creek (approximately 8 miles downstream from the confluence of North Fork and South
Fork Pacheco Creek) due to the flow contributions from unregulated tributaries to
Pacheco Creek.
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A 35,000-acre-foot habitat storage reserve would also be maintained to provide suitable flows
and water temperatures for steelhead in the North Fork and mainstem of Pacheco Creek during
multi-year droughts. In years when adult migration most likely does not occur due to lack of
hydrologic connectivity in the Pajaro River system, and other steelhead life stages within
Pacheco Creek are not likely to be present to benefit from summer/fall baseflows (e.g., June –
October), reservoir releases for summer/fall baseflows may be reduced to retain water supplies
to create later environmental pulse flows.
Table 2-3. Flow Release Schedule Under the Proposed Project and Alternative C (Variable Flow
Schedule)
Month
PRII Water Year

Baseflow

Pulse Flow

Continuous Releases from New
Dam Outlet (cfs)

Pulse Flow Target Magnitude
at New Dam Outlet1,4 (cfs)

Pulse Flow Duration1,4
(days)

W

AN

BN

D

C

W

AN

BN

D

C

W

AN

BN

D

C

January

8

8

8

8

8

30

30

35

35

0

5

5

5

5

0

February

8

8

8

8

8

30

30

45

45

30

5

5

5

5

5

March

8

8

8

8

8

30

30

50

45

35

8

8

8

8

8

142

142

142

142

April

8

8

8

8

8

25

25

25

25

25

142

May

10

10

10

10

8

25

25

25

25

25

7

7

7

7

7

10

83

--

--

--

--

--

--

--

--

--

--

10

83

--

--

--

--

--

--

--

--

--

--

June

11

July

13

11
13

11
13

August

13

13

13

10

83

--

--

--

--

--

--

--

--

--

--

September

13

13

13

10

83

--

--

--

--

--

--

--

--

--

--

October

13

13

13

10

83

--

--

--

--

--

--

--

--

--

--

November

11

11

11

9

8

--

--

--

--

--

--

--

--

--

--

December

9

9

9

9

8

--

--

--

--

--

--

--

--

--

--

Notes: The scheduled pulse flow would not be released in a given month if the target pulse flow magnitude and duration were
exceeded at USGS streamgage 11153000 in Pacheco Creek.
2
14-day total duration reflects two separate 7-day duration pulses.
3
Baseflow releases may be reduced to induce dryback in drought periods (may occur in Critical inflow years).
4
Pulse flows during January, February, and March would support adult SCCC Steelhead attraction. Pulse flows during April and
May would support SCCC Steelhead smolt outmigration.
1

Key:
-- = Not applicable
AN = Above Normal
BN = Below Normal

C = Critical
cfs = cubic feet per second
D = Dry
PRII = Pacheco Reservoir Inflow Index

SCCC = South-Central California Coast
USGS = U.S. Geological Survey
W = Wet

Monitoring Program
Under the Proposed Project, Valley Water would rely on monitoring efforts to implement and
verify the flow schedule. Within the expanded reservoir, new instrumentation would be installed
to measure data such as discharges to North Fork Pacheco Creek and Pacheco Conduit, and
water temperatures of reservoir releases. The existing USGS gage 11153000 Pacheco Creek
Near Dunneville would measure stream flow and water depth in Pacheco Creek. Existing
regional USGS gages such as 11154200 Uvas Creek near Gilroy and 11159000 Pajaro River at
Chittenden would measure stream flow to inform timing of various environmental releases from
the expanded reservoir.
Adaptive Management Plan
Under the Proposed Project, Valley Water would develop and implement adaptive management
plans in cooperation with appropriate regulatory agencies to be consistent with WSIP and
regulatory requirements. The plans would be finalized concurrent with the contracts for WSIP
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public benefits with CDFW and DWR. The approach for developing adaptive management plans
for three public benefits for which Valley Water has received conditional WSIP funding includes:
•

Ecosystem Improvement in Pacheco Creek Valley Water would develop an adaptive
management plan that could allow for future flow schedule refinements based on
observed conditions in Pacheco Creek, with a primary focus on providing suitable habitat
conditions for SCCC steelhead, and a secondary focus on protecting sycamore alluvial
woodland and other special status resources.

•

Ecosystem Improvement in the San Joaquin River Watershed Valley Water would
attend RWSP coordination meetings to share information related to existing water supply
resources and participate in adaptive management discussions led by Reclamation to
determine when and where available surface water supplies could be put to their highest
and best use.

•

Emergency Storage Valley Water anticipates making modifications to their Emergency
Action Plan 6 for water delivery operations, including modifications that outlines
evaluation protocol following emergency water supply use (e.g., modifying protocols in
consideration of an expanded Pacheco Reservoir being integrated with other Valley
Water facilities).

2.3.3.2 Maintenance
Under the Proposed Project, Valley Water would perform maintenance activities for all proposed
facilities except for power transmission lines. Maintenance activities would generally include
facility and equipment inspections, preventive maintenance, and repairs. The expanded
reservoir and associated facilities would be unstaffed and operated/monitored via telemetry
remotely. Maintenance of the expanded reservoir and facilities are proposed to include weekly
inspection trips in the first year of operation. Inspection trips would be reduced in frequency over
time, with trips every two weeks in years two through five of operation, and monthly trips starting
in year six. Long-term operation and maintenance of the proposed facilities is estimated to
require an average of one worker vehicle trip per month to conduct inspections and
maintenance of facilities. PWRPA, WAPA, or PG&E would perform maintenance activities on
power transmission lines, which would include routine inspections and repair of the transmission
line poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance.
2.3.4

Design and Implementation Features

Under the Proposed Project, Valley Water and/or its contractors will incorporate certain DIFs, as
presented in Table 2-4. These DIFs include Best Management Practices (BMP) described in
Valley Water’s Best Management Practices Handbook (2014) that will be applicable as written,
and project-specific avoidance and minimization measures (PAMM). Collectively these DIFs
have been developed for inclusion into the Proposed Project to avoid or minimize potential
impacts associated with Project design, or construction, or are a required function of
implementation and/or operation. Table 2-4 summarizes the DIFs incorporated into the
Proposed Project. A full description of each DIF is provided below.

An Emergency Action Plan outlines strategies, resources, plans, and procedures for responding to an incident, natural or manmade, that threatens life (including delivery of water for health and safety purposes), property, or the environment.
6
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Table 2-4. Design and Implementation Features Incorporated into the Proposed Project
Number
Title
Valley Water Best Management Practices
BMP AQ-2

Avoid Stockpiling Odorous Materials

BMP BI-2

Minimize Impacts to Steelhead

BMP HM-8

Ensure Proper Vehicle and Equipment Fueling and Maintenance

BMP HM-10

Utilize Spill Prevention Measures

BMP WQ-17

Manage Sanitary and Septic Waste

PAMM AES-1

Project Lighting

PAMM AQ-1

Dust and Emission Control Measures

PAMM AQ-2

Vehicle Speed

PAMM BI-1

Avoid Impacts to Nesting Migratory Birds and Raptors

PAMM BI-2

Avoid Animal Entry and Entrapment

PAMM BI-3

Minimize Predator-Attraction

PAMM BI-4

Choose Local Ecotypes of Native Plants and Appropriate Erosion-Control Seed Mixes

PAMM BI-5

Management of Invasive Plant and Noxious Weed Populations

PAMM BI-6

Channel Restoration

PAMM BI-7

Stabilize Stockpiled Soil and Mineral Materials

PAMM BI-8

Wildlife Exclusion Fencing

PAMM BI-9

Preconstruction Measures

PAMM BI-10

Minimize Impacts on Wildlife Dispersal and Migratory Corridors

PAMM BI-11

Vegetation Sanitation - General Project Conditions for Phytophthora and Other Plant Pests and
Pathogens

PAMM BI-12

Vegetation Sanitation- Phytophthora Prevention During Revegetation, Nursery Stock and
Planting

PAMM BI-13

Aquatic Invasive Species Management

PAMM BI-14

Comply with Restrictions on Herbicide Use in Aquatic Areas

PAMM Fish-1

Exclusion and Relocation Plan for Native Fish Species in Lower North Fork Pacheco Creek

PAMM Fish-2

Anadromous Fish Exclusion Barrier and Relocation Plan

PAMM Fish-3

California Floater Mussels Salvage and Relocation Plan

PAMM Const -1 Construction Material Disposal Plan
PAMM CR-1

Accidental Discovery of Human Remains

PAMM Fire-1

Fire Protection and Prevention Plan

PAMM HM-1

Post Areas Where Pesticides Will Be Used

PAMM HM-2

Restrict Vehicle and Equipment Cleaning to Appropriate Locations

PAMM HM-3

Incorporate Fire Prevention Measures

PAMM HM-4

Avoid Impacts from Naturally Occurring Asbestos or Heavy Metals

PAMM HM-5

Demolition and Disposal of Existing Buildings

PAMM HM-6

Hazards and Hazardous Materials
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Table 2-4. Design and Implementation Features Incorporated into the Proposed Project (contd.)
Number
Title
PAMM WQ-1

Use of Wheel and Track Mounted Vehicles in Stream Channels

PAMM WQ-2

Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal Areas

PAMM WQ-3

Stabilize Construction Entrances and Exits

PAMM WQ-4

Limit Impact of Concrete Near Waterways

PAMM WQ-5

Use Seeding and Other Measures for Erosion Control, Weed Suppression, and Site
Improvement

PAMM WQ-6

Stormwater Pollution Prevention Plan

PAMM PH-1

Relocation Plan

PAMM Rec-1

Observation Trail Resource Coordination

PAMM TR-1

Traffic Management Plan

PAMM TR-2

Ridesharing Program

PAMM TR-3

Road Repair

Key:
AES = aesthetics and visual
AQ = air quality
BI = biological resource
BMP = Best Management Practice
Const = construction
CR = cultural resource

Fire = wildfire
HM = hazards and hazardous materials
PH = population and housing
PAMM = Project-specific avoidance and minimalization measure
Rec = recreation
TR = traffic
WQ = water quality

2.3.4.1 Applicable Valley Water Best Management Practices
Valley Water will implement existing BMPs related to air quality, biological resources, cultural
resources, hazards and hazardous materials, and hydrology and water quality as described
below.
Air Quality
BMP AQ-2 Avoid Stockpiling Odorous Materials
Materials with decaying organic material, or other potentially odorous materials, will be handled
in a manner that avoids impacting residential areas and other sensitive receptors, including:
•

Avoid stockpiling potentially odorous materials within 1,000 feet of residential areas or
other odor sensitive land uses; and

•

Odorous stockpiles will be disposed of at an appropriate landfill.

Biological Resources
BMP BI-2 Minimize Impacts to Steelhead
Minimize potential impacts to salmonids by avoiding routine use of vehicles and equipment in
salmonid streams between January 1 and June 15.
Hazards and Hazardous Materials
BMP HM-8 Ensure Proper Vehicle and Equipment Fueling and Maintenance
No fueling or servicing will be done in a waterway or immediate flood plain, unless equipment
stationed in these locations is not readily relocated (i.e., pumps, generators).
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1) For stationary equipment that must be fueled or serviced on-site, containment will be
provided in such a manner that any accidental spill will not be able to come in direct
contact with soil, surface water, or the storm drainage system.
2) All fueling or servicing done at the job site will provide containment to the degree that
any spill will be unable to enter any waterway or damage riparian vegetation.
3) All vehicles and equipment will be kept clean. Excessive build-up of oil and grease will
be prevented.
4) All equipment used in the creek channel will be inspected for leaks each day prior to
initiation of work. Maintenance, repairs, or other necessary actions will be taken to
prevent or repair leaks, prior to use.
If emergency repairs are required in the field, only those repairs necessary to move equipment
to a more secure location will be done in a channel or flood plain.
BMP HM-10 Utilize Spill Prevention Measures
Prevent the accidental release of chemicals, fuels, lubricants, and non-storm drainage water
following these measures:
1) Field personnel will be appropriately trained in spill prevention, hazardous material
control, and clean-up of accidental spills.
2) Equipment and materials for cleanup of spills will be available on site, and spills and
leaks will be cleaned up immediately and disposed of according to applicable regulatory
requirements.
3) Field personnel will ensure that hazardous materials are properly handled and natural
resources are protected by all reasonable means.
4) Spill prevention kits will always be in close proximity when using hazardous materials
(e.g., at crew trucks and other logical locations), and all field personnel will be advised of
these locations.
5) The work site will be routinely inspected to verify that spill prevention and response
measures are properly implemented and maintained.
Hydrology and Water Quality
BMP WQ-17 Manage Sanitary and Septic Waste
Temporary sanitary facilities will be located on jobs that last multiple days, in compliance with
California Division of Occupational Safety and Health (Cal/OSHA) regulation 8 California Code
of Regulations 1526. All temporary sanitary facilities will be located where overflow or spillage
will not enter a watercourse directly (overbank) or indirectly (through a storm drain).
2.3.4.2 Project-Specific Avoidance and Minimization Measures
Valley Water will implement PAMMs related to air quality, biological resources, cultural
resources, hazards and hazardous materials, hydrology and water quality, traffic and fire
prevention and protection as described below.
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Aesthetics
PAMM AES-1 Project Lighting
Valley Water will ensure that Project designs minimize potential for light trespass from night
lighting provided for during both construction and operations for, security and/or safety
purposes. Illuminated message signs necessary for traffic safety and messaging during
construction will be installed at locations to avoid or minimize direct lighting or skyglow
observable from stationary receptors. Emergency and service lighting at permanent facilities—
namely the pump station, substation, and switch yard—will be oriented downward, hooded, and
motion-activated where practicable so as to concentrate light on task areas and reduce lighting
spillover into locations outside of the Project area. New street lighting associated with proposed
interchanges shall be shielded, directed toward only the areas where required, and minimized to
the levels required for operations and safety.
Air Quality
PAMM AQ-1 Dust and Emission Control Measures
The following measures will be implemented to meet the requirements of the Bay Area Air
Quality Management District (BAAQMD) and the San Joaquin Valley Air Pollution Control
District (SJVAPCD) respectively:
1) All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and
unpaved access roads) will be watered two times per day or as frequently as needed to
eliminate fugitive dust from construction traffic or construction activities (e.g., grading).
2) All haul trucks transporting soil, sand, or other loose material off-site shall be covered.
3) All visible mud or dirt track-out onto adjacent public roads shall be removed using wet
power vacuum street sweepers at least once per day. The use of dry power sweeping is
prohibited.
4) Water applied to the various exposed surfaces (e.g., parking areas, staging areas, soil
piles, graded areas, etc.) will not be allowed to enter waterways.
5) All roadways, driveways, and sidewalks to be paved shall be completed as soon as
possible. Building pads shall be laid as soon as possible after grading.
6) Idling times shall be minimized either by shutting equipment off when not in use or
reducing the maximum idling time to 5 minutes (as required by the California airborne
toxics control measure Title 13, Section 2485 of California Code of Regulations), and this
requirement shall be clearly communicated to construction workers (such as verbiage in
contracts and clear signage at all access points).
7) All construction equipment shall be maintained and properly tuned in accordance with
manufacturer‘s specifications, and all equipment shall be checked annually by a certified
visible emissions evaluator.
8) Correct tire inflation shall be maintained in accordance with manufacturer‘s
specifications on wheeled equipment and vehicles to prevent excessive rolling
resistance.
To reduce the potential for on-site workers of contracting Valley Fever through dust-generating
activities, on-site workers shall use protective equipment (e.g., masks), as needed, to reduce
potential exposure to the soil-dwelling fungus Coccidioides. A reporting system will be
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established for on-site workers to report symptoms. Appropriate worker trainings on Valley
Fever will be conducted regarding risks, symptoms, and reporting procedures for Valley Fever
PAMM AQ-2 Vehicle Speed
The vehicle speeds on unpaved roads shall be limited to 15 miles per hour (mph) to reduce
fugitive dust emissions.
Biological Resources (Terrestrial/Botanical)
PAMM BI-1 Avoid Impacts to Nesting Migratory Birds and Raptors
To prevent impacts to nesting birds, pre-construction nesting bird surveys will be performed
during the avian nesting season (i.e., January 15 through September 1) by a qualified biologist
prior to any activity that could result in take of an active nest. Surveys for active nests within the
specified distance will be performed within two weeks prior of the proposed activity, as follows:
•

250 feet for passerine species,

•

500 feet for non-listed raptor species (e.g., burrowing owl),

•

660 to 1,000 feet for bald eagle,

•

0.5 mile for Swainson’s hawk, white-tailed kits, and other listed raptor species, and

•

1 to 2 miles for golden eagles.

Should an active nest be found during the pre-construction surveys, an avoidance buffer will be
established around the nest based on the species, location, and status/age of the nest by a
qualified biologist.
PAMM BI-2 Avoid Animal Entry and Entrapment
All pipes, hoses, or similar structures less than 12 inches in diameter will be closed or covered
to prevent animal entry. All construction pipes, culverts, or similar structures, greater than 2
inches in diameter, stored at a construction site overnight, will be inspected thoroughly for
wildlife by a qualified biologist or properly trained construction personnel before the pipe is
buried, capped, used, or moved. If an animal is identified inside the stored materials or
equipment, work on those materials will cease until a qualified biologist determines the
appropriate course of action.
A qualified biologist will inspect the excavations, steep-walled holes, or trenches more than 18inches deep each morning prior to work occurring to confirm no animals are trapped inside
excavation. If an animal is found inside the excavation work will cease until a qualified biologist
determines the appropriate course of action. To prevent entrapment of animals, excavations,
steep-walled holes, or trenches more than 18-inches deep will be secured against animal entry
at the close of each day to extent practicable. Any of the following measures to secure
excavations may be employed, depending on the size of the hole and method feasibility:
1) Hole to be securely covered (no gaps) with plywood, or similar materials, at the close of
each working day; or
2) In the absence of covers, the excavation will be provided with escape ramps constructed
of earth or untreated wood, sloped no steeper than 2:1, and located no farther than 25feet apart; or
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3) In situations where escape ramps are infeasible, the hole or trench will be surrounded by
filter fabric fencing or a similar barrier with the bottom edge buried to a minimum of 6inches below grade, where soil conditions allow, to prevent entry.
PAMM BI-3 Minimize Predator-Attraction
Trash will be placed in predator-proof containers and removed periodically, but at least once a
week from the worksite to avoid attracting potential predators to the site. The work site, areas
adjacent to the work site, and access roads will be maintained in an orderly condition, free and
clear from debris and discarded materials on a daily basis. Personnel will not sweep, grade, or
flush surplus materials, rubbish, debris, or dust into storm drains or waterways.
Any materials and equipment left on the site overnight will be stored to avoid erosion, leaks, or
other potential impacts to water quality. Upon completion of work, all building materials, debris,
unused materials, concrete forms, and other construction-related materials will be removed from
the work site.
PAMM BI-4 Choose Local Ecotypes of Native Plants and Appropriate Erosion-Control Seed
Mixes
Whenever native species are prescribed for planting the following steps will be taken by a
qualified biologist or vegetation specialist:
1) Evaluate whether the plant species is native to the respective watershed or the natural
community that provides habitat for the respective species where planting is proposed;
and,
2) If so, the qualified biologist or vegetation specialist will determine if any of these plant
species need to be local natives (i.e., grown from propagules collected in the same or
adjacent watershed, or natural communities with similar site conditions (e.g., soil,
climate, elevation).
Also, consult a qualified biologist or vegetation specialist to determine which seeding option may
be considered more ecologically effective for a specific species at certain locations, specifically:
1) For areas that are disturbed outside the inundation area, an erosion control seed mix
may be used consistent with Valley Water’s Guidelines and Standards for Land Use
Near Streams, Design Guide 5, ‘Temporary Erosion Control Options or other agency
requirements.
2) In areas with remnant native plants excluding the inundation area, the qualified biologist
or vegetation specialist may choose an abiotic application instead, such as an erosion
control blanket or seedless hydro-mulch and tackifier to facilitate passive revegetation of
local native species.
3) If wood mulch will be used to prevent soil compaction, this material may be left in place
[if ecologically appropriate] instead of seeding. Seed selection shall be ecologically
appropriate as determined by a qualified biologist consistent with Valley Water’s
Guidelines and Standards for Land Use Near Streams, Design Guide 2, Use of Local
Native Species or other agency requirements.
PAMM BI-5 Management of Invasive Plant and Noxious Weed Populations
Invasive plant and noxious weed populations encountered during construction, operation and
management activities will be removed, handled and/or disposed of in such a manner as to
prevent further spread of these species.
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To minimize the spread of pathogens all staff working in aquatic systems (i.e., streams, ponds,
and wetlands)—including site monitors, construction crews, and surveyors—will adhere to the
most current guidance for equipment decontamination provided by CDFW and USFWS at the
time of activity implementation.
PAMM BI-6 Channel Restoration
Restoration of stream channel segments affected by temporary and permanent road
construction will be designed in a way to reestablish the functions and values necessary to
sustain aquatic and riparian organisms (e.g., riparian canopy, sinuosity, floodplain, and natural
channel bed).
PAMM BI-7 Stabilize Stockpiled Soil and Mineral Materials
Stabilize stockpiled soil and other mineral materials with geotextile or plastic covers. Materials
that may entrap reptiles and amphibians, such as mono-filament erosion control materials, shall
be avoided. All stockpiles will be inspected by a qualified biologist following rain events to
confirm no special-status species are present on top of the plastic covers or tangled in the
geotextile fabric.
PAMM BI-8 Wildlife Exclusion Fencing
Fabric exclusion fences will be installed at select areas associated with construction traffic (e.g.,
roadways, proposed staging areas, etc.) to preclude special-status species from entering the
Project site and avoid redirecting the animals into unsuitable habitat or harm’s way. The
placement of 18-inch above grade exclusionary fences will be placed under the direction and
supervision of a qualified biologist and will be buried to a minimum of 6-inches below grade to
prevent animal entry; if burial cannot be accomplished due to rock outcrops, the fence will be
attached in a manner that inhibits wildlife entry (e.g., sandbags). Fences will be of material that
will not entrap reptiles and amphibians. Exclusion fencing will be regularly maintained and monitored
until the start of and throughout construction.
PAMM BI-9 Preconstruction Measures
PAMM BI-9a: Wetland Buffers
Except for those areas specifically identified where impacts cannot be practicably avoided
outside the inundation area, a minimum 25-foot buffer surrounding all wetlands and other
jurisdictional waters located on or within 25 feet of the Project area (excluding the area below
the existing full pool elevation of Pacheco Reservoir) shall be clearly designated on the final
Project construction plans and marked on the site with orange exclusionary fencing. If the
buffered area is on a slope, silt fencing or other comparable water quality management
measures will be installed to prevent polluted runoff, as well as equipment, from entering the
buffer area. Signs shall also be installed periodically (e.g., intervisible) on or adjacent to the
buffer fence that read, “Environmentally Sensitive Area - Keep Out.” Fencing and signs shall be
installed and inspected prior to initial Project construction and maintained through the
construction period. No equipment mobilization, grading, clearing, storage of equipment or
machinery, vehicle or equipment washing, or similar activity, may occur until a qualified biologist
has inspected and approved the implementation of fencing necessary to protect wetlands and
other jurisdictional waters.
PAMM BI-9b: Swallow Exclusion
At least six months prior to the start of construction, a qualified biologist shall identify swallow
colonies nesting in, and within 100 feet of construction areas. During the months of September
through February, a qualified biologist shall supervise the installation of netting or screens to
prevent colonies from becoming established on or near structures that will be destroyed by
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construction (after verifying that no swallows would be trapped). The biologist will monitor the
effectiveness of the netting if it remains in place during any portion of the swallow nesting period
until the structure or netting is removed.
PAMM BI-9c: Exclusion for Special-Status Bat Species
At least six months prior to the start of construction, a qualified biologist shall identify potential
special-status bat maternity sites in, and within 500 feet of construction areas. If potential sites
have been identified, during the months of November through February, a qualified biologist
shall supervise the installation of screens at potential roosts to prevent bat use (after verifying
that no bats would be trapped by screening). The biologist will monitor the effectiveness of the
netting if it remains in place during any portion of the bat maternity roosting period until the
structure or netting is removed.
If potential maternity roost sites cannot be screened in advance, pre-construction surveys shall
be conducted by a qualified biologist, in suitable rock outcrop and developed habitat for
Townsend’s big-eared bat, pallid bat, and western mastiff bat, no more than 14 days and no less
than seven days prior to the beginning of any construction activity between March 1 and
October 31. The survey area shall include all potential maternity sites located in, and within 500
feet of the area to be disturbed.
PAMM BI-10 –Minimize Impacts on Wildlife Dispersal and Migratory Corridors
To minimize and avoid impacts on wildlife movement, dispersal, and migratory corridors the
following will be implemented during construction activities:
•

During construction, all known wildlife crossing structures, such as underpasses and
culverts, will be kept unobstructed; and equipment storage, staging, or unnecessary
work will be minimized in such areas.

•

Where an existing underpass, culvert, or other wildlife crossing structure must be closed
or obstructed, a temporary crossing structure or a nearby alternative movement corridor
will be created or kept open to facilitate wildlife movement. Fencing will be erected to
direct individuals around work areas to temporary or alternative crossing structures or
movement corridors.

•

Valley Water will minimize placing fencing, either temporarily or permanently, within
known movement routes along Pacheco Creek and the existing reservoir.

•

Valley Water will minimize conducting ground-disturbing activities within known wildlife
movement routes and crossing structures during nighttime hours.

Bridges and culverts along the permanent access routes will be designed to the extent
practicable to allow for wildlife to cross under/through the structures unimpeded. Design
modifications to accommodate wildlife crossings will be done in coordination with a qualified
biologist and may include but are not limited to:
•

Adding ramps and terraces along bridge abutments with at least 36 inches of clearance
for animals to pass underneath when flows are present

•

Leaving road culvert inlets/outlets unscreened

•

Using culverts of at least 36 inches diameter or greater at key wildlife crossing locations
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PAMM BI-11 Vegetation Sanitation - General Project Conditions for Phytophthora and Other
Plant Pests and Pathogens
Valley Water or its Contractor shall ensure that the following sanitation guidelines are
implemented to ensure that:
•

Appropriate measures to minimize the potential for spread of Phytophthora plant
pathogens will be implemented to the maximum extent practicable. For guidance on
appropriate measures, Valley Water or Contractor will rely upon internal Valley Water
subject matter experts in coordination with evolving guidelines and expertise of the
Working Group for Phytophthoras in Native Habitats (www.calphytos.org).

•

Prior to arriving on site, the exterior and interior of all vehicles, construction equipment,
and tools should be clean and free of debris, soil, and mud (including mud on tires,
treads, wheel wells, undercarriage, loader buckets and blades). This may be
accomplished by pre-washing equipment at a commercial truck wash facility, or via a
mobile wash station set up on site. Vehicles should also be clean before entering a new
job site. Footwear: Upon entering the job site, work shoes should be cleaned- inspect
shoe soles and remove mud, debris, and soil off treads. This can be accomplished using
a hoof pick or stiff bristled brush. After removing mud, debris and soil, spray shoe soles
with 70 percent or 90 precent isopropyl alcohol.

•

Vehicles should stay on established roads whenever possible. Working in wet or muddy
conditions should be minimized to the extent practicable.

•

If there are areas of known contamination, workflow should be organized to the extent
practicable so that sensitive habitats are either avoided or are worked in first, before
moving to lower quality or contaminated areas, to avoid pest and pathogen spread.

PAMM BI-12 Vegetation Sanitation- Phytophthora Prevention During Revegetation, Nursery
Stock and Planting
Valley Water or its Contractor shall ensure that the following sanitation, planting, and nursery
guidelines are implemented to minimize the potential for spreading Phytophthora spp.
pathogens and other pests, to the maximum extent practicable.
•

Any container plants used for revegetation efforts, shall be acquired from nursery stock
grown pursuant to the Guidelines to Minimize Phytophthora Pathogens in Restoration
Nurseries (Nursery Guidelines) prepared by the Working Group for Phytophthoras in
Native Habitats (available at www.calphytos.org).

•

Restoration guidelines- Follow appropriate holding facility and planting guidelines to
ensure that clean nursery stock is installed into the site (see Guidelines to Minimize
Phytophthora Contamination in Restoration Projects; www.calphytos.org).

PAMM BI-13 Aquatic Invasive Species Management
Valley Water will implement a control plan for construction, operation, and maintenance
consistent with its protocol set forth in Valley Water Aquatic Invasive Species and Aquatic
Pathogen Contamination Guidelines (Valley Water 2020b) to minimize the potential for the
introduction of invasive quagga/zebra mussels, invasive plants, other invasive species, and
pathogens to Project areas. The control plan will cover all workers, vehicles, and equipment
(both land and aquatic) that would come into contact with any riverbanks, floodplains, or riparian
areas. All inspections will be conducted by trained personnel and will include both visual and
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hands-on inspection methods of all vehicle and equipment surfaces, up to and including internal
surfaces that have contacted raw water.
General protocols will include, but will not be limited to, the following:
•

Cleaning and sanitation of tools and equipment will be required before entering work
areas including creeks, ponds, wetlands or any other wet or muddy habitats that could
aquatic invasive species (AIS) or aquatic pathogens to prevent introduction of
contaminations from other locations.

•

Cleaning and sanitation will be required between leaving a waterbody and entering a
new waterbody to prevent spread of AISs and/or pathogens to other locations.

•

For locations known or highly suspected to be contaminated with AIS or aquatic
pathogens, use dedicated equipment that is only used at contaminated sites. Store this
equipment separately from equipment used at other sites.

•

Appropriate worker trainings on AIS and aquatic pathogens and how to prevent their
spread by following approved sanitation procedures will be required for all personnel
involved in activities in or adjacent to water bodies.

•

Follow Valley Water procedures for sanitizing equipment, tools, surfaces, and footwear
as specified in Valley Water Aquatic Invasive Species and Aquatic Pathogen
Contamination Guidelines (Valley Water 2020b).

•

On-site cleanings will require capture, treatment, and/or proper disposal of any and all
water needed to conduct cleaning activities.

PAMM BI-14 Comply with Restrictions on Herbicide Use in Aquatic Areas
Consistent with provisions of Q751D02: Control and Oversight of Pesticide Use (Valley Water
2017b), only herbicides and surfactants registered for aquatic use will be applied within the
banks of channels within 20 feet of any water present.
Furthermore, aquatic herbicide use will be limited to June 15th through October 31st, with an
extension through December 31 or until the first occurrence of any of the following conditions,
whichever happens first:
•

Local rainfall greater than 0.5 inches is forecasted within a 24-hour period from planned
application events according to the National Weather Service; or

•

When steelhead begin upmigrating and spawning in Pacheco Creek and its tributaries
as determined by a qualified biologist (typically in November/December).

Biological Resources (Fisheries)
PAMM Fish-1 Exclusion and Relocation for Native Fish Species in Lower North Fork Pacheco
Creek
To minimize impacts to native resident fish, including special status native fish species, in the
lower North Fork Pacheco Creek, Valley Water or its Contractor, in coordination with CDFW, will
develop and implement an Exclusion and Relocation Plan for native fish species (e.g., hitch,
roach, sculpin). The primary objective of this plan will be to determine the physical location of a
functional barrier that would prevent native fish species from accessing the lower North Fork
Pacheco Creek during construction. Additional objectives are to optimize fish salvage operations
by minimizing the risk to fish during handling and relocation efforts; and identify viable locations
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for relocation of native fish to suitable habitats in Pacheco Creek, San Felipe Lake, or Pajaro
River and its tributaries dependent upon landowner access and approval.
Fish salvage operations will occur after the functional barrier (i.e., the proposed temporary
structure across the creek to prevent fish movement upstream during construction of the new
dam, decommissioning of the old dam, and development of the restored channel) has been
installed upstream from the confluence with the South Fork Pacheco Creek. Valley Water or its
Contractor will work with CDFW to provide the necessary details for the salvage and relocation
operation.
The Native Fish Exclusion and Relocation Plan will describe in detail:
•

Methods of capture of native fish species
-

•

Personnel requirements
-

•

•

Methods of fish capture will be selected to maximize efficiency of the collection effort
based on site/habitat conditions, while minimizing handling and transport times (and
thus stress); it may include electrofishing and seining.

Qualified fisheries biologist with a California Scientific Collecting permit for all
species, and an ESA Section 10(a)1(a) permit if steelhead could occur

Methods of holding salvaged fish
-

Aerated containers (e.g., coolers or buckets) that provide water temperatures
necessary to sustain fish prior to and during relocation and that provide the
appropriate dimensions and density based on fish size

-

Water temperatures within the aerated containers will be maintained within 2°C
above or below the stream temperature at the time of capture, and then will be
adjusted slowly, if necessary, to the stream temperature at the relocation site.
Acceptable amount of time fish can be held in aerated containers to prevent adverse
effects.

Potential relocation sites
-

Habitats that are determined to be suitable for native fish

-

Dependent on landowner permission for access

PAMM Fish-2 Anadromous Fish Exclusion Barrier and Relocation Plan
To minimize impacts to anadromous fish (e.g., SCCC steelhead) in Pacheco Creek, Valley
Water or its Contractor, in coordination with NMFS and CDFW, will develop and implement an
Exclusion Barrier and Relocation Plan for anadromous fish. The primary objective of this plan
will be to determine the physical location for placement of functional barriers that would prevent
anadromous fish access to San Felipe Lake and Pacheco Creek upstream during construction.
Additional objectives are to optimize fish salvage operations by minimizing the risk to fish during
handling and relocation efforts and identify viable locations for relocation of native anadromous
fish to suitable habitats in the Pajaro River and its tributaries dependent upon landowner access
and approval. This plan will describe in detail:
•

Type and location of temporary/seasonal barriers (e.g., picket weir) to prevent
anadromous fish from migrating into Pacheco Creek and redirecting them downstream
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and into the Pajaro River tributaries. The type and placement of the barriers would take
into consideration potential changes in hydrologic conditions (i.e., peak flows), and the
criteria would be established to temporarily remove barriers in anticipation of high runoff
events.

•

•

-

These barriers will be picket weirs or other easily installed and removed structures
and will not impound water or restrict flows.

-

These barriers will be placed in Miller Canal and Tequisquita Slough downstream of
San Felipe Lake due to their confined channel characteristics.

Salvage operation (if necessary)
-

If relocation is necessary, that is, if anadromous fish get past the barrier or if the
flows are too high to install a barrier, methods for fish capture will be provided.

-

Fish capture operations will be focused in the upper four miles of Pacheco Creek,
where the majority of spawning habitat is located. Relocation efforts may be applied
to adults or to juveniles in order to maximize survival.

-

Methods of fish capture will be selected to maximize efficiency of the collection effort
based on site/habitat conditions, while minimizing handling and transport times (and
thus stress and other adverse effects) and may include electrofishing and seining.
Fish capture efforts will also consider hydrologic conditions (e.g., stream flows) and
related safety considerations for personnel.

Personnel requirements
-

•

•

Qualified fisheries biologist with a California Scientific Collecting from CDFW, and an
ESA Section 10(a)1(a) permit from NMFS

Methods of holding salvaged anadromous fish
-

Aerated containers (e.g., coolers or buckets) are ones that provide the temperatures
necessary to sustain fish prior to and during relocation and provide the appropriate
dimensions and density of the containers based on fish size. If adult fish are
relocated, each container will hold a single fish.

-

Water temperatures in the aerated containers will be maintained at 2°C above or
below the stream temperature at the time of capture, and then will be adjusted
slowly, if necessary, to the stream temperature at the relocation site.

-

Acceptable amount of time fish can be held in aerated containers to prevent adverse
effects

Potential relocation sites
-

Dependent on landowner permission for access, and tributary conditions

-

Relocation to habitats that are determined to be suitable for anadromous fish

PAMM Fish-3 California Floater Mussels Salvage and Relocation Plan
To prevent impacts to California Floater Mussels in the lower North Fork Pacheco Creek, Valley
Water or its Contractor, in coordination with CDFW, will develop and implement a California
Floater Mussel Relocation Plan. The primary objective of this plan will be to identify the extent of
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the mussel populations within the bed and banks of Pacheco Reservoir that would be subject to
salvage and relocation prior to excavating sediments stored in the reservoir. Additional
objectives are to optimize mussel salvage operations by minimizing the risk to mussels during
handling and relocation efforts. Other objectives are to identify viable locations for relocation of
mussel populations to locations in the Pacheco Creek and Pajaro River watersheds that
currently or historically sustained populations of this species and will provide habitat conditions
suitable for self-sustaining populations (e.g., water, food source) dependent upon landowner
access and approval.
•

Methods of capture of mussels
-

•

Personnel requirements
-

•

Methods of mussel capture will include walking through the drained reservoir and
upstream areas and pick up any mussels observed.

Qualified fisheries biologist with a California Scientific Collecting permit for all
species, and an ESA Section 10(a)1(a) permit if steelhead could occur

Methods of holding salvaged mussels
-

Aerated containers (e.g., coolers or buckets)

-

Acceptable amount of time mussels can be held in aerated containers to prevent
adverse effects

-

Mussel relocation methods and potential relocation sites are ones that provide the
flows, velocity, and substrate requirements necessary for supporting the life history
requirements for this species.

-

Dependent on landowner permission for access

-

Relocation to habitats that are determined to be suitable for California Floater
Mussels

Construction Material Disposal
PAMM Const-1 Construction Material Disposal Plan
Valley Water’s contractors will be required to take measures to recycle or reuse demolished
materials, such as steel or copper wire, concrete, asphalt, and reinforcing steel, as required and
where practical. Other demolished materials will be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. To reduce the risk to construction
workers, the public, and the environment associated with exposure to hazardous materials and
waste, Valley Water will implement the following:
•

A Hazardous Materials Business Plan (HMBP) will be developed and implemented to
provide information regarding hazardous materials to be used for Project implementation
and hazardous waste that would be generated. The HMBP will identify procedures
necessary to sample materials to identify potential hazardous materials and hazardous
waste prior to handling or disposal. The HMBP will also define employee training, use of
protective equipment, and other procedures that provide an adequate basis for proper
handling of hazardous materials to limit the potential for accidental releases of and
exposure to hazardous materials. All procedures for handling hazardous materials will
comply with all federal, state, and local regulations.
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•

Organic and inorganic waste (e.g., wood chips, concrete) to be disposed of at a landfill
or recycling facility shall be transported by an appropriately licensed waste hauler.

•

An asbestos survey of structures to be demolished (i.e., residential structure,
appurtenant dam facilities) will be conducted to determine if asbestos is present. If
required, removal and disposal of asbestos-containing materials will be performed in
accordance with applicable federal, state, and local regulations.

•

A lead-based paint survey will be conducted to determine areas where lead-based paint
is present. If required, lead-based paint abatement will be performed prior to structure
demolition in accordance with applicable federal, state, and local regulations.

Cultural Resources
PAMM CR-1 Accidental Discovery of Human Remains
If burial finds are accidentally discovered during construction, work in affected areas will be
restricted or stopped until proper protocols are met. Upon discovering any burial site as
evidenced by human skeletal remains, the County Coroner will be immediately notified, and the
field crew supervisor shall take immediate steps to secure and protect such remains from
vandalism during periods when work crews are absent. No further excavation or disturbance
within 100 feet of the site or any nearby area reasonably suspected to overlie adjacent remains
may be made except as authorized by the County Coroner, California Native American Heritage
Commission, and/or the County Coordinator of Indian Affairs.
Fire Protection and Prevention
PAMM Fire-1 Fire Protection and Prevention Plan
A Fire Protection and Prevention Plan will be prepared and implemented to minimize the risk of
wildfire or threat to workers, property, and the public. As part of the Fire Protection and
Prevention Plan, emergency response and evacuation procedures will be developed and
implemented in coordination with state and local emergency providers. In addition, measures
such as personnel training in fire safety, fire prevention measures such as working in cleared
areas, having fire suppression equipment on-site during construction, and fire watch/patrol
during periods of high fire danger will be included in this plan. Valley Water and its contractors
will follow relevant safety standards/procedures related to fire prevention that will be
incorporated into the Project design and will be used during construction activities and Project
operation and maintenance. Safety standards and procedures include the California Building
Code; CAL FIRE requirements for private lands; California Public Utilities Code General Order
95, which provides procedures for proper removal, disposal, and placement of poles, wires, and
associated infrastructure; and the National Electric Safety Code (a voluntary code that provides
safety procedures for electric utility installation and operation). Precautionary measures to
prevent construction-related fires include locating utilities a safe distance from vegetation and
structures, proper construction of power lines, and construction worker safety training. Postconstruction infrastructure operation and maintenance will follow current safety practices
associated with fire prevention and will include clearing vegetation from power utility facilities,
restricting smoking on acquired property (e.g., prohibiting smoking except in designated areas),
and other sources using combustion engines (e.g., water pumps, generators) on a regular
basis.
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Hazards and Hazardous Materials
PAMM HM-1 Post Areas Where Pesticides Will Be Used
Posting of areas where pesticides are to be used shall be performed in compliance with federal,
state, and local requirements. Posting shall be performed in compliance with the label
requirements of the product being applied.
In addition, Valley Water, or its Contractor shall provide posting for any products applied in areas
used by personnel in conjunction with construction, operation, and maintenance of the Project,
by the public for recreational purposes, and areas readily accessible to the public, regardless of
whether the label requires such notification (the posting method may be modified to avoid
destruction of bait stations or scattering of rodenticide), including:
1) Sign postings shall notify staff and the general public of the date and time of application;
the product’s active ingredients and common name; and the time of allowable re-entry
into the treated area.
2) A Valley Water staff contact phone number shall be posted on the sign.
3) Signs shall not be removed until after the end of the specified re-entry interval.
4) Right-to-know literature on the product shall be made available upon request to anyone
in the area.
PAMM HM-2 Restrict Vehicle and Equipment Cleaning to Appropriate Locations
Vehicles and equipment will only be washed at designated areas approved by Valley Water. No
washing of vehicles or equipment will occur at locations within 150 feet of a water body, or
where run-off discharge could enter a water body.
PAMM HM-3 Incorporate Fire Prevention Measures
1) All earthmoving and portable equipment with internal combustion engines used in the
course of construction, operation or maintenance activities will be equipped with spark
arrestors.
2) During the high fire danger period (April 1–December 1), crews involved in construction,
operation and maintenance activities will have fire suppression equipment available at
the work site. During construction or maintenance activities, construction equipment that
will be available for fire suppression activities shall be identified (e.g., water trucks, bull
dozers, pumps) and operators shall be qualified to operate this equipment for fire
suppression purposes consistent with CalFire requirements.
3) Fire extinguishers shall be available at any location within the Project area during
construction, operation, and maintenance activities when welding or other activities that
can generate sparks (such as metal grinding) is occurring.
4) Smoking shall be prohibited except in designated staging areas and at least 20 feet from
any combustible chemicals or vegetation.
PAMM HM-4 Avoid Impacts from Naturally Occurring Asbestos or Heavy Metals
In the event that naturally occurring asbestos or heavy metals (e.g., mercury, chromium) are
identified in rock, soils, or sediments subject to grading or excavation activities within the Project
area, Valley Water and its Contractor will comply with and implement BAAQMD and SJVAPCD
dust control measures and notification requirements.
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To assist in the management and placement of the surplus rock and soil, Valley Water, or its
Contractor shall prepare an Excavated Materials Management Plan specifying how excavated
rock will be properly classified and managed during construction. If it is determined that
excavated materials contain naturally occurring asbestos or heavy metals in concentrations that
exceed federal or state guidelines, the contractor shall be required to segregate these materials
from other materials for separate hauling, stockpiling and final disposition in the on-site disposal
areas, or in approved off-site disposal locations.
PAMM HM-5 Demolition and Disposal of Existing Buildings
Valley Water shall require its Contractor to demolish and dispose of any material associated with
existing buildings (e.g., barns) in a manner that meets all federal, state, and local requirements
related to hazards, hazardous materials, and air quality.
Any electrical equipment containing polychlorinated biphenyls (PCB), fluorescent lights
containing mercury vapors or fluorescent light ballasts containing PCBs or Bis(2-ethylhexyl)
phthalate (DEHP) in any of the structures to be demolished shall be removed and legally
disposed of at a permitted off- site facility.
PAMM HM-6 Hazards and Hazardous Materials
Valley Waters BMP Handbook incorporates the policies and procedures for pesticide approval,
purchasing, acquisition, handling, use, storage, transportation, disposal, and reporting in Valley
Water Document Q751D02 (Valley Water 2017b). These policies and procedures do not replace
the need for regulatory permits and only apply to Valley Water work activities at the Project site,
including their contractors, once these permits are in place. These policies and procedures
apply to all Valley Water-owned or operated facilities and staff, contractors, permittees, and
suppliers. The Valley Water goal is to minimize the environmental risk and exposure resulting
from its pesticide use by employing BMPs and alternatives to their use to the maximum extent
practicable and to facilitate the safe use of pesticide by qualified staff and contractors. In all
cases, where some form of pest control is deemed necessary by the PCA; evaluate alternative
pest control methods and pesticides. Contractors will be required to comply with the regulatory
programs overseen by Valley Water.
The specific elements of this PAMM are described below:
Comply with All Pesticide Application Restrictions and Policies
Pesticide products are to be used only after an assessment has been made regarding
environmental, economic, and public health aspects of each of the alternatives by the Valley
Water’s Pest Control Advisor (PCA). All pesticide use will be consistent with approved product
specifications. Applications will be made by, or under the direct supervision of, State Certified
applicators under the direction of, or in a manner approved by the PCA.
Comply with All Pesticide Usage Requirements
All projects that propose ongoing use of pesticides will comply with all provisions of Q751D02:
Control and Oversight of Pesticide Use (Valley Water 2017b), including, but not necessarily
limited to the following:
•

All pest control methods will be performed only after a written Pest Control
Recommendation for use has prepared by Valley Water’s contractor and approved by
the Valley Water’s PCA in accordance with requirements of the California Food and
Agricultural Code.

•

F751D01 – Pest Control Recommendation & Spray Operators Report will be completed
for each pesticide application.
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Comply with Restrictions on Herbicide Use in Upland Areas
Application of pre-emergence (residual) herbicides to upland areas will not be made within 72
hours of predicted significant rainfall. Predicted significant rainfall for the purposes of this PAMM
will be described as local rainfall greater than 0.5 inch in a 24-hour period with greater than a 50
percent probability of precipitation according to the National Weather Service.
Ensure Proper Hazardous Materials Management
Measures will be implemented to ensure that hazardous materials are properly handled and the
quality of water resources is protected using the following measures at a minimum:
•

Prior to entering the work site, all field personnel will know how to respond when toxic
materials are discovered.

•

Contact of chemicals with precipitation will be minimized by storing chemicals in
watertight containers with appropriate secondary containment to prevent any spillage or
leakage.

•

Petroleum products, chemicals, fuels, and lubricants or water contaminated with the
aforementioned materials will not contact soil and not be allowed to enter surface waters
or the storm drainage system.

•

All toxic materials, including waste disposal containers, will be covered when they are
not in use, and located as far away as possible from a direct connection to the storm
drainage system or surface water.

•

Quantities of toxic materials, such as equipment fuels and lubricants, will be stored with
secondary containment that is capable of containing 110 percent of the primary
container(s).

•

The discharge of any hazardous or non-hazardous waste as defined in Division 2,
Subdivision 1, Chapter 2 of the California Code of Regulations will be conducted in
accordance with applicable State and federal regulations.

Hydrology and Water Quality
PAMM WQ-1 Use of Wheel and Track Mounted Vehicles in Stream Channels
Construction, operation, and maintenance personnel will use the appropriate equipment for the
job that minimizes disturbance to the stream channel at locations excluding the proposed
inundation area. Appropriate vehicles, either tracked or wheeled, will be used depending on the
situation. The character and level of saturation of channel substrates shall be considered by
construction, operation, and maintenance personnel in the identification of appropriate
equipment; specifically, areas with high saturation may not be suitable for wheeled vehicles
depending on substrate character (e.g., silt vs. rock).
PAMM WQ-2 Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal Areas
1) To protect on-site vegetation and water quality, staging, stockpile, and on-site disposal
areas will be developed at designated locations. Similarly, all equipment and materials
(e.g., road rock and Project spoil) will be contained within designated construction,
staging and access locations.
2) Building materials and other Project-related materials, including chemicals and
sediment, will not be stockpiled or stored where they could spill into water bodies or
natural/developed drainage features.
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3) No runoff from staging, stockpile or disposal areas may be allowed to enter water ways,
including intermittent or ephemeral drainages, without being subjected to adequate
filtration (e.g., vegetated buffer, swale, hay wattles or bales, silt screens).
4) During the wet season, no stockpiled soils or other mineral materials will remain
exposed, unless surrounded by properly installed and maintained silt fencing or other
means of erosion control.
PAMM WQ-3 Stabilize Construction Entrances and Exits
Measures will be implemented to minimize dirt and/or mud from being tracked from construction
access routes to paved roads open to the public (e.g., SR 152). Implementation of Track-out
prevention measures (e.g., gravel pad, wheel wash system, use of a paved approach), or other
equally effective measures will prevent and control track-out of mud and dirt to SR 152,
including:
•

Driveways and intersections with SR 152

•

Kaiser-Aetna Road intersection

•

Existing driveway for PPWD dam access

•

Existing driveway for Tie-In Access Road

•

Fifield Road intersection

PAMM WQ-4 Limit Impact of Concrete Near Waterways
Concrete that has not been cured is alkaline and can increase the pH of the water; fresh
concrete will be isolated until it no longer poses a threat to water quality using the following
appropriate measures:
1) Poured concrete will be excluded from the wetted channel for a period of four weeks
after it is poured. During that time, the poured concrete will be kept moist, and runoff
from the wet concrete will not be allowed to enter a live stream. Commercial sealants
(e.g., Deep Seal, Elasto-Deck Reservoir Grade) may be applied to the poured concrete
surface where difficulty in excluding water flow for a long period may occur. If a sealant
is used, water will be excluded from the site until the sealant is dry.
2) Dry sacked concrete will not be used in any channel.
3) Wet sacked concrete will be excluded from the wetted channel for a period of four weeks
after installation. During that time, the wet sacked concrete will be kept moist (such as
covering with wet carpet) and runoff from the wet sacked concrete will not be allowed to
enter a live stream.
4) Transit vehicle cleanout stations shall be established in close proximity to locations
throughout the Project area where concrete used is anticipated. These designated
stations will be sited outside of any designated water way or drainage feature.
PAMM WQ-5 Use Seeding and Other Measures for Erosion Control, Weed Suppression, and
Site Improvement
Disturbed areas shall be seeded with native seed consistent with Valley Water and other agency
requirements and/or have other erosion control and weed suppression measures applied as
soon as construction activities have been completed at the respective locations within the
Project area. Other erosion control and weed suppression measures may include on-site wood
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chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. An erosion control seed mix will be applied to areas of exposed soils
subject to grading activities down to the ordinary highwater mark in waterways beyond the
portion of the Project area currently subject to inundation.
1) The seed mix should consist of native grasses that are known to occur in the Pacheco
Creek watershed.
2) Temporary access roads beyond the portion of the Project area subject to inundation
may be seeded after construction activities have been completed when site and
horticultural conditions are suitable or have other effective erosion control measures
(e.g., rock, straw) in place.
3) Rock, soil, and other types of mineral materials used in the course of construction,
operation, and maintenance activities outside the potential inundation areas from off-site
(e.g., commercial sources) shall be certified as weed free consistent with the respective
county agricultural department requirements.
PAMM WQ-6 Stormwater Pollution Prevention Plan
Any Project authorized for construction will be subject to the construction-related stormwater
permit requirements of the Federal Clean Water Act (CWA) National Pollutant Discharge
Elimination System program. Valley Water will obtain any required permits through the State
Water Resources Control Board before any ground-disturbing construction activity.
A SWPPP will be prepared and implemented before any construction activities are initiated,
identifying specific BMPs to prevent or minimize erosion and increase in discharge of sediments
and other contaminants with the potential to affect beneficial uses of or lead to violations of
water quality objectives for surface waters. The SWPPP will include site-specific structural and
operational BMPs to prevent and control impacts on runoff quality, and procedures to be
followed before each storm event. The BMPs specific to the SWPPP will control short-term and
long-term erosion and sedimentation effects and stabilize soils and vegetation in areas affected
by construction activities.
As part of the SWPPP, Valley Water and/or its contractors will prepare and implement an
erosion and sediment control plan to control short-term and long-term erosion and
sedimentation effects and to stabilize soils and vegetation in areas affected by construction,
operation (e.g., inundation) and maintenance activities. The plan will include all federal, state,
and local agency requirements regarding erosion control and will implement BMPs for erosion
and sediment control, as required. Types of BMPs may include, but would not be limited to,
earth dikes and drainage swales, stream bank stabilization, and use of silt fencing, sediment
basins, fiber rolls, and sandbag barriers.
The SWPPP will contain a site map that shows the construction-site perimeter; existing and
proposed infrastructure (e.g., coffer dam, power poles), staging, stockpile and disposal areas,
roadways/access routes, and stormwater collection and discharge points; drainage patterns
across the Project; and general topography both before and after construction. Additionally, the
SWPPP will contain a sediment monitoring plan to be implemented if a particular site discharges
directly to a water body listed on the CWA 303(d) list for sediment.
Oily, greasy, or sediment laden substances or other material that originate from the Project
operations and may degrade the quality of surface water or adversely affect aquatic life, fish, or
wildlife will not be allowed to enter, or be placed where they may later enter, any waterway.
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Population and Housing
PAMM PH-1 Relocation Plan
Valley Water will develop and implement a Relocation Plan for the singular residence located
within the expanded reservoir inundation area. The Relocation Plan will be prepared as soon as
possible following initiation of negotiations and prior to proceeding with any phase of a Project
that will result in displacement. The Relocation Plan will be based on the Model Relocation Plan
HCD-832 as described in Title 25, Section 6038 of the California Code of Regulations and will
include the following: diagram of the Project area; projected date of displacement; written
analysis of the aggregate relocation needs of all persons to be displace and detailed
explanation as to how these needs are met; written analysis of relocation housing resources;
detailed description of the relocation advisors services program; description of relocation
payments to be made; cost estimate for carrying out the plan and source of the necessary
funds; a detailed plan by which any last resort housing is to be built and financed; standard
information statement to be sent to all renters who will be permanently displaced; temporary
relocation plan, if any; description of relocation office operational procedures; plans for citizen
participation; enumeration of coordination activities undertaken; and written determination by
Valley Water that necessary resources will be available as required.
Recreation
PAMM Rec-1 Observation Trail Resource Coordination
The Valley Water Project design team will review the plans for the observation trail in
conjunction with appropriate resource specialists and engineering staff to ensure that design,
construction, and operation of the trail will not conflict with the goals of the channel restoration
program or any other cultural, physical, or biological resources. The team will document any
resource avoidance areas and incorporate those into the trail design. The location, gradient and
tread of the Observation Trail will be constructed in a manner that minimal maintenance would
be necessary for use of this trail during operation. Any operational constraints will be
incorporated into trail docent guidelines.
Traffic and Transportation
PAMM TR-1 Traffic Management Plan
Valley Water and its contractors will prepare and implement a Transportation Management Plan
(TMP) to minimize traffic delays and safety hazards that may result from lane restrictions or
closures in the work zone. TMP strategies will improve the mobility as well as safety for the
traveling public and construction workers and will be consistent with applicable provisions of the
Caltrans Transportation Management Plan Guidelines (2015). Overall TMP strategies would
include:
•

Public Information – Valley Water will keep the local and state agencies, as well as the
public informed at the beginning of the Project, and periodically as construction proceeds
with work zone information using Project web site, communication with selected
stakeholders, and public outreach meetings.

•

Motorist Information – Motorists will be provided with information regarding the work
zone using Changeable Message Signs and Portable Changeable Message Signs.
These signs notify the users with lane and road closures, work activities, traffic queues,
delay, or travel time information.
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•

Incident Management – Incidents occurring in or near work zones will be addressed by
employing construction tow services, and dedicated law enforcement and other first
responders as necessary.

•

Construction Strategies – Construction Strategies including construction staging plans,
lane closure charts, traffic handling plans, two-way traffic on one side of divided facility,
reversible lanes, night work, maintenance of business access, speed limit reduction and
any innovative construction techniques be developed and implemented. A detailed list of
construction strategies is provided below:
-

Advance warning signs including warning flashing beacons will be installed on State
Route 152, Kaiser-Aetna Road, and the proposed frontage road advising motorists of
the construction zone ahead to minimize hazards associated with potential conflict
with construction vehicles.

-

Obtain approval from Caltrans for proposed dates, time periods, and extent of the
lane(s) closure (i.e., partially or fully closed) for SR 152.

-

Once construction of the proposed frontage road is completed, the road will only be
open for the construction vehicles, future maintenance vehicles and adjacent
property owners.

-

During construction of SR 152 improvements and removal of temporary SR 152
improvements, at the entrance to the Pacheco Pass Farmer’s Market/Bell Station
road illuminated signs, a flashing yellow light, flaggers, or a combination of these
methods shall be utilized to direct approaching traffic. Access to Pacheco Pass
Farmer’s Market/Bell Station will be maintained during the entire construction period.

-

A temporary closure of portion of the Kaiser-Aetna Road that provides access to
Henry Coe State Park (Dowdy Ranch Entrance) and local ranches during limited
construction periods would occur as needed. The closures would be needed so that
temporary concrete barriers (e.g., K-rails) could be placed to define the perimeter of
the construction work zone, in accordance with the construction plans for the
roadway improvements. Valley Water will coordinate with Henry W. Coe State Park
and local land owners for this temporary road closure.

-

All work requiring lane closures (complete and/ or partial) will be scheduled to occur
during the off-peak times; time and duration of lane closures would vary based on
the direction of travel. A lane closure chart that indicates the closure times for each
closure shall be prepared.

-

The majority of construction activity will be performed behind temporary concrete
barriers (K-rail).

-

Temporary traffic control devices and pavement delineators will be in place to
facilitate continuous traffic flow through the construction zone.

-

Temporary lane closures will be implemented during construction with the placement
of traffic control devices such as temporary concrete barriers (K-Rail), advanced
warning signs, traffic cones, and other appropriate similar devices.

-

Parking locations for the construction workers will be included within the established
work/staging area.
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-

Construction will be coordinated with the California Highway Patrol, Cal Fire and
other state and local agencies that provide public and/or emergency services for
Santa Clara, Merced, and Stanislaus counties. These agencies shall be notified in
advance of the timing, location, and duration of construction activities and the
location roadway closures.

-

Any changeable message signs or other illuminated signage placed within roadway
corridors to warn drivers of upcoming construction activity and any lane closure will
be placed away from areas adjacent to residences and positioned so as to reduce
any light trespass outside of the roadway corridor. Brightness or intensity of the
message will be adjusted to the ambient light conditions. The use of background
color in nighttime conditions will be limited to avoid washout effect of the text, loss of
resolution, or experience of excessive brightness by drivers in otherwise dark
conditions.

-

To the extent applicable, the above strategies shall conform to the California Manual
on Uniform Traffic Control Devices for Streets and Highway: Part 6 Temporary Traffic
Control (Caltrans 2014).

PAMM TR-2 Ridesharing Program
During the construction period, Valley Water will require its construction contractors to develop
and implement a Ridesharing Program to reduce the number of single occupancy vehicle trips
by the construction workers trips traveling to and from the Project site. The Ridesharing
Program will result in at least 90 percent of all construction worker vehicle trips being shared by
at least two construction workers. Of the shared trips, at least 22.5 percent will be by vanpools
or a similar type of vehicle with at least 5 construction workers per vehicle.
PAMM TR-3 Road Repair
Public right-of-way shall be repaired or restored to pre-construction conditions upon completion
of construction. Valley Water shall inspect and document the condition of Kaiser-Aetna Road
prior to and after completion of the Project. At a minimum, roads damaged by the Project shall
be repaired to a structural condition equal to that which existed prior to the Project construction
activities at no expense to the owner(s).
2.3.5

Ability to Address Project Objectives/Benefits

Table 2-5 illustrates the ability of the Proposed Project to meet Project objectives by quantifying
net benefits. The Proposed Project would address, to varying degrees, both of the primary
Project objectives and both of the secondary Project objectives. The Proposed Project would
provide public benefits as defined in Water Code Section 79753(a), including ecosystem
improvements and emergency response benefits. The Proposed Project would also provide
non-public benefits including water supply and M&I water quality benefits.
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Table 2-5. Ability of the Proposed Project to Address Project Objectives and Summary of the Net
Benefits
Existing
Future
Conditions
Conditions
Benefit
Objective Addressed
Indicators
(2017)10
(2030)10
Primary Objective: Increase water
supply reliability and system
Emergency
operational flexibility to help meet
Response
M&I and agricultural water
demands in Santa Clara and San
Benito Counties during drought
periods and emergencies, or to
address shortages due to
Water Supply regulatory and environmental
restrictions
Primary Objective: Increase
Ecosystem
suitable habitat in Pacheco Creek
Improvement for federally threatened SCCC
– Pacheco
steelhead through improved
water temperature and flow
Creek
conditions
Ecosystem
Improvement
– San
Joaquin
River
Watershed

Secondary Objective: Develop
water supplies for environmental
water needs at IL4 wildlife
refuges to support habitat
management in the Delta
watershed

M&I Water
Quality

Secondary Objective: Improve
water quality and minimize supply
interruptions, when water is
needed, for Santa Clara and San
Benito Counties, to increase
operational flexibility for south-ofDelta contractors dependent on
San Luis Reservoir

Net increase in regional surface
storage (Pacheco Reservoir and
Valley Water's surface
117,480 AF
reservoirs) and groundwater
storage (North County Santa
Clara Subbasin)1, 2, 9

107,160 AF

Net increase in baseline
supplies available to Valley
5,130 AF/
Water and SBCWD; average all 8,830 AF
years and critical years only3, 7, 8

3,600 AF/
8,350 AF

Percent increase in Steelhead
Cohort Score4, 9

157%

146%

Provides adult attraction pulse
flows for SCCC steelhead

Yes

Length of new stream channel
habitat5

1.8 miles

Net increase in Incremental
Level 4 water deliveries to San
Joaquin River watershed
refuges in below normal years6,

2,000 AF

2,000 AF

7, 9

96 months
Number of months of avoided
out of 102
impaired water quality deliveries
months
from San Luis Reservoir over
(94%
82-year simulation period8, 9
reduction)

63 months out of
65 months
(97% reduction)

Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on reservoir
and groundwater storage volumes.
2
Under existing conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of
connection to the SCVWD or SBCWD water systems. Under the Proposed Project, an expanded Pacheco Reservoir would be
connected to Valley Water and SBCWD water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on Valley Water and
SBCWD water supplies.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of
the ability of Pacheco Creek to support South-Central California Coast steelhead through all life stages. See Section 3.6.3.4 for
additional information on effects to SCCC steelhead.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir
and would be restored between the spillway of the new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. The values reflect the total
quantity of water that Valley Water—and SBCWD for the Proposed Project and Alternative C—would transfer from their current
CVP contract allocation—directly or through exchanges—to the Refuge Water Supply Program. See Section 3.5.3.3 for additional
information on benefits of refuge deliveries.
7
Water year types based on the Sacramento Valley water year hydrologic classification.
8
Values were derived from CalSim II and Valley Water’s WEAP model.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries
Numerical Modeling Appendix.
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Table 2-5. Ability of the Proposed Project to Address Project Objectives and Summary of the Net
Benefits (contd.)
Notes: (contd.)
10
Existing conditions (2017) reflect the level of water supply demand and regulatory requirements in 2017, patterns of land use in
2017, and the water-related facilities assumed to be in place in 2017. Future conditions (2030) reflect the projected level of water
supply demand and regulatory requirements in 2030, projected climate conditions centered around 2030, projected patterns of
land use in 2030, and the additional water-related facilities assumed to be in place by 2030. See Sections 3.1.2.1 and 3.12.3.1 for
additional information on existing and future conditions.
Key:
% = percent
AF = acre-feet
Delta = Sacramento-San Joaquin Delta
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South-Central Coastal California
Valley Water = Santa Clara Valley Water District

2.3.5.1 Emergency Response: Emergency Storage/Emergency Water Supplies
The Proposed Project would provide local emergency storage that would provide emergency
response water supplies to meet unmet demands during Delta catastrophic events (e.g., flood
or earthquake, Delta levee failures, or if seawater intruded into the Delta to an extent that would
make it too saline for human consumption), periods of extended drought, supply shortages
triggered by regulatory and environmental restrictions, or other emergencies. For example, a
catastrophic event in the Delta could interrupt Delta water operations for six months, and then
take up to three years to fully recover, substantially impacting Valley Water’s ability to meet M&I
water supply needs within its service area since SWP and CVP water supplies comprise
approximately 45 percent of Valley Water’s water supply portfolio. Similarly, a Delta levee failure
would also substantially impact the SBCWD’s M&I customers, as SBCWD’s water supply
portfolio includes approximately 42 percent from CVP water supplies.
The Proposed Project would provide Valley Water and SBCWD with a dedicated emergency
water supply, and would avoid undesirable results caused by long-term reliance on groundwater
during emergencies. In an emergency, the Proposed Project could deliver—either directly or by
exchange—water to Valley Water and SBCWD. Emergency response water supplies are
increases in water supplies stored in surface reservoirs and underlying groundwater basins that
can be delivered in the event of catastrophic event in the Delta or other emergency. The
Proposed Project would be integrated into Valley Water’s and SBCWD’s existing water systems,
including coordinated operations of their surface-water reservoirs and underlying groundwater
aquifers. On average, the expected available emergency storage supply would be 117,480 acrefeet under existing conditions and 107,160 acre-feet under future conditions. However, the
volume of water supplied for emergency purposes may exceed these volumes because high
salinity water from the Delta could be blended with low salinity water from the Proposed Project,
depending on water supply conditions.
2.3.5.2 Water Supply: Long-Term Water Supply Reliability
The Proposed Project would improve M&I water-supply reliability and increase available
supplies under existing and future conditions for Valley Water and SBCWD. The Proposed
Project would improve M&I water supplies through an increased ability to fully utilize CVP
allocations, development of local water supplies from the Pacheco Creek watershed, and
improved system flexibility. The Proposed Project would, on average (all water year types),
provide an increase of 5,130 acre-feet of M&I water supply to Valley Water and SBCWD, under
existing conditions. Under future conditions, the Proposed Project would provide an average (all
water year types) of 3,600 acre-feet to Valley Water and SBCWD. During critical water years,
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the Proposed Project would provide an increase of 8,830 acre-feet of M&I water supply to Valley
Water and SBCWD under existing conditions. Under future conditions, the Proposed Project
would provide an increase of 8,350 acre-feet of M&I water in critical years to Valley Water and
SBCWD.
2.3.5.3 Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability
The Proposed Project would improve habitat for SCCC steelhead by providing seasonal water
flows and improving temperatures in the Pacheco Creek downstream from the expanded
reservoir. SCCC steelhead were listed by NMFS as a threatened in 1998. In 2013, the NMFS
South-Central California Steelhead Recovery Plan (NMFS 2013) identified that a critical
recovery action for SCCC steelhead is to ensure that the pattern and magnitude of water
releases to Pacheco Creek provide essential habitat functions to support the life history and
habitat requirements of both adult and juvenile life stages. The Proposed Project would provide
substantive beneficial improvements to SCCC steelhead habitat conditions in Pacheco Creek
through improved flow and temperature conditions.
To quantify benefits for SCCC steelhead habitat conditions were evaluated with the Pacheco
Creek Steelhead Habitat Suitability Model, a tool developed through funding provided by the
Fisheries Restoration Grant Program, in coordination with NMFS and CDFW. This tool provides
an index of Pacheco Creek’s ability to support SCCC steelhead through all life stages, based on
the 14-month period in which a cohort is expected to remain in the creek (i.e., from adult
migration through juvenile outmigration). This index, or Steelhead Cohort Score, considers a
range of environmental factors that improve or degrade habitats including water operations,
water flow and temperature, surface and groundwater interaction, and ratings of pools, runs,
and riffles from field surveys for North Fork Pacheco Creek and Pacheco Creek. As shown in
Figure 2-12, the Proposed Project significant increases the Steelhead Cohort Score in all water
year types, under both existing and future conditions. Under existing and future conditions, the
average increase in the Steelhead Cohort Score would be 157 and 146 percent, for all water
year types, respectively. In addition, the Proposed Project would provide additional
supplemental flows for adult steelhead attraction.
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Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 2-12. Comparison of Steelhead Cohort Scores for Pacheco Creek for the Proposed
Project and Existing and Future Baseline Conditions
2.3.5.4 Ecosystem Improvement – San Joaquin River Watershed: IL4 Refuge Deliveries
Through the passage of the CVPIA in 1992, fish and wildlife were given equal priority as other
water uses in CVP service area. As a result, the federal government was required to provide a
clean and reliable supply of water to wetland habitats in these refuges in support of fish and
wildlife species. This is being accomplished through the RWSP. Reclamation delivers water to
wildlife refuges in the Central Valley as a requirement of the CVPIA, as Level 2 supply (firm
supply) and IL4 supply (purchased from willing sellers). Currently, IL4 refuge demands are not
being fully met.
The Proposed Project would allow Valley Water and SBCWD to provide a firm, 2,000 acre-feet
supply of water in below normal water years to RWSP, for use in the IL4 Refuge Water Supply
Pool—which is managed by the Reclamation and USFWS. The increased supply would provide
habitat and food for migratory birds of the Pacific Flyway, resident bird species, and many
wildlife species.
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2.3.5.5 M&I Water Quality: Avoidance of San Luis Reservoir Low Point Issues
During the summer, high temperatures and declining water levels create conditions that foster
algae growth in San Luis Reservoir. The San Luis Reservoir low point issue occurs when the
water levels decline to the point that the algae blooms approximately 35 feet above the top of
the CVP San Felipe Divisions’ Lower Intake. Typically, this point occurs when the reservoir
reaches approximately 300,000 acre-feet of storage. The water quality within the algal blooms is
not suitable for M&I water users relying on existing water treatment facilities. If storage levels fall
below 300,000 acre-feet, Valley Water blends water from San Luis Reservoir with local supply
sources to minimize water quality issues for M&I customers. San Luis Reservoir is the only
delivery route for Valley Water’s CVP supplies; therefore, Valley Water cannot receive it’s
normal CVP supplies for M&I purposes during low-point events.
The expansion of Pacheco Reservoir under the Proposed Project would avoid the
consequences of the San Luis Reservoir low-point issue by taking delivery of CVP supplies
earlier in the season, storing these supplies in the expanded Pacheco Reservoir, using
additional CVP and local supplies developed through expansion of the Pacheco Reservoir, and
using water stored in the expanded reservoir as a source of blending water when needed.
Under existing conditions, the Proposed Project would avoid impaired water quality deliveries
from San Luis Reservoir in 96 months out of the estimated 102 months when low point
conditions occurred (based on 82-year simulation period). Accordingly, under existing
conditions, the Proposed Project would result in a 94 percent reduction in deliveries of impaired
water quality to Valley Water and SBCWD water treatment plants. Under future conditions, the
Proposed Project would avoid impaired water quality deliveries from San Luis Reservoir in 63
months out of the estimated 65 months when low point conditions occurred (based on 82-year
simulation period). Accordingly, future conditions, the Proposed Project would result in a 97
percent reduction in deliveries of impaired water quality to Valley Water and SBCWD water
treatment plants.

2.4

Alternatives Development Process

California Environmental Quality Act (CEQA) Guidelines Section 15126.6 requires that an EIR
describe a reasonable range of alternatives to the proposed project that could feasibly attain
most of the basic project objectives (both primary and secondary objectives as described in
Section 2.2.1) and would reduce one or more significant effects of the proposed project. The
CEQA Guidelines further state that an EIR need not consider every conceivable alternative to
the project. The range of alternatives should be selected in such a way as to foster meaningful
dialogue, informed decision making, and public participation. In addition, a “no project”
alternative must be considered. An EIR is not required to consider alternatives that are
infeasible. The feasibility of an alternative may be determined based on a variety of factors,
such as site suitability, economic viability, consistency with applicable plans and regulatory
limitations, and whether the project sponsor can reasonably acquire, control, or obtain access to
an alternative site (or the sponsor already owns the alternative site) (CEQA Guidelines, Section
15126.6[f][1]).
The alternatives formulation and evaluation methodology for the Project included the following
sequential processes.
1. Define Project Objectives and Purpose – Primary Project objectives consider the basic
needs the Project intends to satisfy. Secondary planning objectives were considered to
the extent possible through pursuit of the primary planning objectives. Major waterresources problems or deficiencies were identified. These problems or deficiencies
identify the purpose for the expansion of Pacheco Reservoir.
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2. Identify, Evaluate, and Screen Conceptual Measures – The problem statements used to
define the primary and secondary objectives provided the basis for the identification,
evaluation, and screening of a wide array of conceptual measures. These measures
were initially developed to address the specific problem statement for each Project
objective, then subjected to a screening process. These conceptual measures were
either retained or deleted for further consideration based on screening criteria.
3. Combine Conceptual Measures and Develop Initial Alternatives – Retained conceptual
measures were combined to develop an initial range of alternatives that could address
the objectives.
4. Define Evaluation Criteria for Alternatives – Alternative evaluation criteria were
developed and defined based on four major categories: technical, logistical, cost, and
acceptability.
5. Apply Evaluation Criteria to Alternatives – Defined evaluation criteria were used to
evaluate and rank the initial alternatives.
6. Proposed Project and Action Alternatives – The initial alternative development process
resulted in the identification of the Proposed Project and a reasonable range of
alternatives. The alternatives to the Proposed Project were developed to meet the
project objectives to various degrees, while reducing one or more significant impacts that
would result from implementation of the Proposed Project.
Chapter 2 of the Alternatives Development and Project Description Appendix provides a
comprehensive discussion of this topic.
2.4.1

Conceptual Measures Criteria and Screening

Once the Project objectives were developed and the Project purposes were identified to
address problems and deficiencies, the next major step in formulating alternatives was to
identify and evaluate potential conceptual measures. A conceptual measure is any operational
modification or construction change that could address one or more of the Project objectives
consistent with Valley Water’s Quality and Environmental Management System, the following
categories were used to evaluate the conceptual measures during the screening process.
1. Achievement: Ability to address the respective primary or secondary Project objectives
independently
2. Feasibility: Practicability in terms of technical, logistical, and cost constraints
Criteria were developed for each category to determine whether a conceptual measure could
address the Project objectives or if it is feasible in terms of technical, logistical, and cost
constraints. Measures were evaluated and assigned a pass or fail in meeting the criteria
established for each category. Conceptual measures that were assigned a pass for all screening
categories were retained for further evaluation.
Over 50 conceptual measures were developed and evaluated to address the primary objectives,
while more than 30 measures were developed and evaluated to address the secondary
objectives. The conceptual measures for each of the primary and secondary objectives were
categorized by project type:
•

For the primary objective related to “improve agricultural and M&I water supply reliability
and emergency response,” categories of conceptual measures included: water transfers
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and purchases, reservoir and system operations, water use efficiency, surface water and
groundwater storage, alternate water supplies, and conveyance and system
modifications.
•

For the primary objective related to “increase suitable habitat for SCCC steelhead,”
categories of conceptual measures included: improve flow and temperature conditions in
Pacheco Creek, support recovery of other additional populations of SCCC steelhead in
the Pajaro River watershed, construct conservation hatchery, and implement National
Marine Fisheries Service Recovery Plan actions.

•

For the secondary objective “improve drinking water quality related to San Luis Low
Point issue,” conceptual measure categories included: water treatment, institutional
agreements, water storage, conveyance, alternate water supplies, and source water
quality control.

•

For the secondary objective “increase refuge water supplies,” identified conceptual
measure categories included institutional agreements and surface water and
groundwater storage.

2.4.2

Development of Initial Alternatives

This section describes the process for developing and evaluating Project alternatives and
identifying those alternatives that best address the Project needs and objectives. The
alternatives evaluation process included developing and refining initial alternatives based on the
results of the conceptual measures screening process described above. Evaluation criteria were
applied to each initial alternative and the initial alternatives were ranked in accordance with how
well they satisfy the evaluation criteria. Table 2-6 summarizes the different facilities, including
dam types, dam sites, reservoir sizes, and operational scenarios, including habitat release
patterns and level of SBCWD participation, considered in the development of Project
alternatives.
Table 2-7 presents the initial action alternatives developed for evaluation and screening. The
initial alternative development process resulted in the identification of five action alternatives
that collectively provide a reasonable range of alternatives to be evaluated in the EIR in addition
to the No Project Alternative. The five action alternatives were scored and then ranked similar to
the process Valley Water used for evaluating conceptual measures. The top ranked alternative
was Alternative 5b, the hardfill dam located at the upstream dam site with an expanded
reservoir size of 140,000 acre-feet. Based on that ranking, the facilities associated with
Alternative 5b were selected to be incorporated into the Proposed Project.
Concurrent with the initial alternative evaluations that considered combinations of dam
locations, dam types and reservoir capacities, a series of workshops were conducted as part of
a collaborative process between Valley Water, agencies, and stakeholders, including but not
limited to NMFS, USFWS, CDFW, California Water Commission, SWRCB, Reclamation, and
Santa Clara Valley Habitat Agency, to refine reservoir operations presented in the 2017 Initial
Study (see Attachment A of the Public and Agency Scoping Process Appendix, including
Pacheco Creek flow targets [i.e., Fixed Flow Schedule]). The result of this collaborative process
was the development of the Variable Flow Schedule. Based on results of this collaborative
process and consistent with the 2018 Memorandum of Understanding for a Proposed Pacheco
Reservoir Expansion Project (PPWD et al. 2018) between PPWD, Valley Water, and SBCWD,
operations of the Proposed Project incorporate the Variable Flow Schedule and a 10 percent
level of participation (e.g., percentage of reservoir storage capacity) by Santa Benito County
Water District.
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Table 2-6. Facilities and Operations Considered in the Development of Initial Alternatives
Facilities
Dam Site Location

•
•

Upstream1
Downstream2

Dam Type

•
•

Earthfill
Hardfill

Reservoir Capacity

•
•

96,000 acre-feet
140,000 acre-feet

Operational Scenarios
Target Flows in Pacheco
Creek

•
•

Fixed flow targets3
Variable flow targets4

San Benito County Water
District Participation

•
•

No participation (0%)
10% participation

Notes:
1
Upstream dam site is located 2.2 miles upstream from the confluence of North Fork Pacheco Creek and South Fork Pacheco
Creek.
2
Downstream dam site is located 0.9miles upstream from the confluence of North Fork Pacheco Creek and South Fork Pacheco
Creek.
3
Releases to Pacheco Creek from the expanded reservoir and associated downstream flow targets vary depending on water year
type and reflect input received from regulatory agencies, Water Storage Investment Program funding agencies, and
stakeholders.
4
Releases to Pacheco Creek from the expanded reservoir and associated downstream flow targets are consistent across all water
year types and are based on the Pacheco Reservoir Expansion Project Initial Study (see Attachment A of the Public and Agency
Scoping Process Appendix) and Water Storage Investment Program application for the Pacheco Reservoir Expansion Project
(Valley Water 2017a).
Key:
% = percent
SR 152 = State Route 152

Table 2-7. Summary of Combination of Facility and Operations of Action Alternatives in Initial
Evaluation
Facilities
Operations
Initial
Expanded
San Benito County
Pacheco Creek
Alternative1
Dam Site
Reservoir
Dam Type
Water District
Flow Target
Capacity
Participation
1a

Downstream

140 TAF

Earthfill

Fixed flow targets2

0%

1b

Downstream

140 TAF

Hardfill

Fixed flow targets2

0%

Earthfill

Fixed flow

targets2

0%

Fixed flow

targets2

0%

Fixed flow

targets2

0%

5a
5b
6

Upstream
Upstream
Upstream

140 TAF
140 TAF
96 TAF

Hardfill
Earthfill

Notes:
1
Numbering based upon alternatives evaluated during Alternatives Analysis Workshop on May 12, 2020. As the physical
benefits would not vary considerably based on dam site location or dam type, and coordination with potential funding partners
to refine operational scenarios was ongoing at the time of the workshop, the action alternatives evaluated incorporated
common operational priorities. Alternatives 1a, 1b, 5a, 5b, and 6 each incorporated the same operational priorities (i.e., fixed
flow targets in Pacheco Creek and 0-percent participation by San Benito County Water District). Alternatives 2, 3, 4, 7, and 8
reflected similar facilities as Alternatives 1a, 1b, 5a, 5b, and 6, but reflected variations in operations, and therefore, were not
evaluated.
2
Releases to Pacheco Creek from the expanded reservoir and associated downstream flow targets are consistent across all
water year types and are based on the Pacheco Reservoir Expansion Project Initial Study (see Attachment A of the Public and
Agency Scoping Process Appendix) and Water Storage Investment Program application for the Pacheco Reservoir Expansion
Project (Valley Water 2017a).
Key:
% = percent
TAF = thousand acre-feet
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2.4.3

Alternatives to the Proposed Project

Based on the alternatives development process described above and further described in the
Alternatives Development and Project Description Appendix, this EIR evaluates four alternatives
to the Proposed Project, Alternatives A through D, in addition to the No Project Alternative. Table
2-8 summarizes the major variations between the Proposed Project and Alternatives A through
D. When compared to the Proposed Project, each of the four action alternatives meets the
Project objectives to various degrees, while avoiding or substantially reducing one or more
significant impacts that would result from implementation of the Proposed Project (see Sections
3.2 through 3.21 for additional detail on impacts of the Proposed Project and Alternatives A
through D). As shown in Chapter 3, Alternatives A, B, C or D would substantially reduce one or
more of the Proposed Project’s significant impacts within the following resource areas:
aesthetics; agricultural and forestry; biological resources (botanical/wildlife); cultural resources;
geology, soils, mineral resources, and paleontological resources; land use and planning;
recreation; and water quality.
Table 2-8. Major Variations in Facilities and Operations of Alternatives to the Proposed Project
Facilities
Operations
Pacheco
Expanded
Alternative
Creek Flow
SBCWD
Dam
SR 152 Access
Dam Site
Reservoir
Schedule
Participation
Type
Improvements
Capacity
Releases
Proposed
Project

Upstream

140 TAF

Hardfill

Alternative A

Upstream

140 TAF

Earthfill

Alternative B

Upstream

96 TAF

Earthfill

Alternative C

Downstream

140 TAF

Hardfill

Alternative
D3

Downstream

140 TAF

Earthfill

Permanent tight
diamond interchange
Temporary
overcrossing
Temporary at-grade
intersection with
traffic signal and
roundabout
Temporary at-grade
intersection with
traffic signal and
widening of SR 152
Permanent tight
diamond interchange

Variable1

10%

Fixed2

0%

Fixed2

0%

Variable1

10%

Fixed2

0%

Notes:
1
Releases to North Fork Pacheco Creek from the expanded reservoir vary depending on water year type and reflect input
received from regulatory agencies and Water Storage Investment Program funding agencies.
2
Releases to North Fork Pacheco Creek from the expanded reservoir and associated downstream flow targets are consistent
across all water year types and are based on the Pacheco Reservoir Expansion Project Initial Study (see Attachment A of the
Public and Agency Scoping Process Appendix) and Water Storage Investment Program application for the Pacheco
Reservoir Expansion Project (Valley Water 2017a).
3
Alternative D most closely reflects the project described in the 2017 Notice of Preparation and Initial Study.

2.5

No Project Alternative

Evaluation of a No Project Alternative is required to allow decision-makers to compare the
impacts of approving a proposed project with the impacts of not approving the proposed project.
The No Project Alternative reflects the conditions that would be reasonably expected to occur in
the foreseeable future if the project were not approved (CEQA Guidelines Section 15126.6(e)).
The No Project Alternative does not achieve project objectives and was not included in the
action alternatives development process, but is nevertheless included in this EIR as required by
CEQA.
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Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. Valley Water and SBCWD would continue to operate and maintain their existing
facilities to deliver water supply to customers and would maximize delivery of their CVP
allocations consistent with associated water contract terms and environmental regulations. No
new emergency storage would be provided to Valley Water or SBCWD, or to their customers.
Since 2017, the North Fork Dam has been under restricted operation criteria due to existing
spillway deficiencies (e.g., damage to the spillway). PPWD, in coordination with DWR’s Division
of Safety of Dams (DSOD), is developing plans to perform repairs of the existing spillway
consistent with DSOD requirements. Under the No Project Alternative, repairs to the existing
spillway are anticipated to be completed allowing the existing reservoir to be operated at full
capacity.
For the purpose of this analysis, under the No Project Alternative, it is assumed that the existing
North Fork Dam and Pacheco Reservoir would be operated consistent with recommendations
and release rules in the 2014 Report on Comprehensive Strategy and Instructions for Operation
of Pacheco Reservoir (i.e., optimized operations for SCCC steelhead habitat and groundwater
recharge) (Micko 2014b). In 2016, the existing dam and reservoir were operated generally
consistent with these recommendations and release rules. 7 Table 2-10 presents the range of
monthly releases to North Fork Pacheco Creek that the existing dam and reservoir would make
under these recommendations and release rules, to the extent possible, under the No Project
Alternative. The prescribed monthly baseflow from May through January would be set based on
reservoir storage levels on May 1, subject to monthly adjustments, while monthly baseflows in
February through April would be set based on reservoir storage levels at the beginning of each
respective month. The April pulse flow magnitude would be set based on reservoir storage
levels and regional water supply and hydrologic conditions as determined on April 1. The
monthly release targets for May through January would be higher if the reservoir is at full
capacity starting May 1. The monthly release targets would be lower or zero in drier years when
the existing Pacheco Reservoir has very low storage levels due to minimal or no inflow. From
November through April, if the watershed is saturated and consistent streamflow is maintained
in Pacheco Creek due to contributions from South Fork Pacheco Creek and other uncontrolled
tributaries, releases from the existing North Fork Dam would be reduced to zero (cfs).

Due to either severe drought or DSOD operational restrictions, operations of the existing dam and reservoir have been
constrained. Accordingly, operations of the existing dam and reservoir by PPWD in 2016, which were generally consistent with the
2014 Report on Comprehensive Strategy and Instructions for Operation of Pacheco Reservoir, best indicate how PPWD would
operate the existing dam under future conditions. Severe drought conditions occurred in 2015 with limited precipitation and
corresponding low inflows into the existing Pacheco Reservoir, constraining operations of the existing dam and reservoir. Since
2017, the existing dam and reservoir have been subject to restricted operations imposed by DSOD due to spillway deficiencies.

7
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Table 2-10. Range of Monthly Reservoir Release Targets under No Project Alternative
Baseflow
Pulse Flow
Range of Monthly Reservoir
Month
Potential Pulse Flow Release
Pulse Flow
Release Baseflow Target1
Target Magnitude (cfs)
Duration (Days)
(cfs)
January

0 to 92

--

--

February

0 to 92

--

--

0 to

92

--

April

0 to

92

May

0 to 11

--

--

June

0 to 12

--

--

July

0 to 13

--

--

August

0 to 13

--

--

September

0 to 13

--

--

October

0 to 13

--

--

November

0 to 102

--

--

December

0 to 92

--

--

March

0, 21, 25,

-303

303

Source: Developed from Micko 2014b
Notes:
1
Release baseflow target values are determined monthly based on actual storage and volume required to extend
continuous release into mid-winter. Releases are continuous for the entire month.
2
Releases are reduced to 0 cfs in the months of November, December, January, February, March, or April when the
watershed is sufficiently saturated to sustain a base flow in Pacheco Creek.
3
If determined to be feasible based on juvenile steelhead presence in Pacheco Creek, passage conditions in the Pajaro
River, and water supply risk, a 30-day pulse flow may be made in lieu of a baseflow release. Pulse target magnitude
varies depending on storage, depth to groundwater in Pacheco Valley, and streamflow conditions in Pacheco Creek.
Key:
cfs = cubic feet per second

2.6

Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow
Schedule

Under Alternative A, Valley Water proposes to construct a new earthfill dam and other
associated facilities as presented in Figure 2-13. The earthfill dam would be constructed with an
impervious, fine-grained, and low-plasticity clay earthfill core flanked by an outer shell of
compatible fill. Valley Water would operate these facilities and the expanded 140,000-acre-foot
reservoir to increase emergency storage/emergency water supply, improve water supply
reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge water supplies, and
reduce impaired water quality deliveries from San Luis Reservoir. Major facilities of Alternative A
include:
•

a new earthfill dam, spillway, and inlet/outlet works at the upstream dam site;

•

an expanded reservoir with a total active storage capacity of 140,000 acre-feet;

•

new water conveyance facilities (pipelines, tunnel, and pump station) connecting the
expanded reservoir to the Pacheco Conduit;

•

decommissioning the existing North Fork dam and restoring segments of the North Fork
Pacheco Creek channel;
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•

utility modifications including a new electrical substation and power transmission lines;
and

•

new permanent access roads and vehicular access improvements on SR-152 and
Kaiser-Aetna Road (i.e., temporary overcrossing bridge).

Figure 2-14 presents the facilities at or near the earthfill dam site. The new earthfill dam would
be located 2.2 miles upstream from the confluence of North Fork Pacheco Creek and South
Fork Pacheco Creek. At full pool, the surface area of the expanded reservoir would be
approximately 1,367 acres and the water surface elevation would be 741 feet above msl.
Facilities included as part of Alternative A, construction efforts required to construct these
facilities, operations, and maintenance of Alternative A, and DIFs that would be implemented as
part of Alternative A are summarized below. Chapter 3 of the Alternatives Development and
Project Description Appendix provides additional detail on the facilities (e.g., sizes, quantities,
features), construction (e.g., methods, approaches, sizes, and quantities of individual staging,
borrow, and disposal sites), and operations and maintenance (e.g., operational considerations,
water year type determinations) of Alternative A. Attachment A of the Alternatives Development
and Project Description Appendix provides additional maps and schematics (e.g., map of
access improvements at SR 152 and Kaiser-Aetna Road, schedule of construction activities) for
Alternative A.
2.6.1

Facilities

2.6.1.1 Dam, Spillway, Inlet/Outlet Works
Under Alternative A, a new earthfill dam with spillway and inlet/outlet works facility would be
constructed at a site 1.8 miles upstream from the existing North Fork Dam. A typical cross
section for the earthfill dam is presented in Figure 2-15. The earthfill dam would be
approximately 325 feet in height with a crest elevation of 766 feet above msl. The width of the
dam at the crest would be approximately 1,740 feet. To prepare the foundations of the dam and
spillway, approximately 3.01 million cubic yards would be excavated. The earthfill dam would be
built using an impervious core flanked by an outer shell of compatible fill with chimney and
blanket filters and drains. The impervious core would be constructed using approximately 1.65
million cubic yards of fine-grained, low-plasticity clay sourced from on-site borrow areas. The
shell would be constructed using approximately 8.94 million cubic yards of materials sourced
from required excavations, supplemented with material from shell borrow areas on site. The
chimney blanket filters and drains would be constructed using sand and gravel imported from
commercial sources. The upstream face would include a riprap layer and a bedding layer to
prevent erosion.
The earthfill dam spillway would be a 130-feet wide by 1,450 feet long uncontrolled ogee
spillway with a rectangular cross section. The spillway would be located adjacent to the west
abutment of the dam, positioned to guide discharge into a riprap lined return channel prior to
entering the North Fork Pacheco Creek channel. The spillway would include a chute and a
stilling basin. Downstream from the stilling basin, spillway discharges would be conveyed
through a riprap lined return channel into the restored North Fork Pacheco Creek channel. All
concrete features of the spillway would be constructed with conventional reinforced concrete.
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Figure 2-13. Permanent Facilities and Expanded Reservoir for Alternative A
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Note: Not to scale

Figure 2-14. Schematic of Permanent Facilities at or Near the Alternative A Dam Site

40-foot wide dam crest
full pool
Riprap and Bedding Layer

Chimney and Blanket Filters and Drains
Core

Shell

grout curtain

Figure 2-15. Typical Cross Section for Earthfill Dam
The inlet/outlet works included as part of Alternative A would consist of the following: an intake
control shaft built separate of the body of the dam; three adits on the intake shaft installed at
480, 570, and 660 feet above mean sea level; a welded steel outlet conduit installed in a
horseshoe inlet/outlet tunnel backfilled with concrete under the east abutment; a bypass intake
and pipeline; and an outlet/bifurcation structure. To enhance dissolved oxygen in the lower
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portion of the reservoir, when needed, a hypolimnetic aeration system would be located near the
lower adit inlet. All concrete features of the inlet/outlet works would be constructed with
conventional reinforced concrete. The emergency outlet and bypass control valves would be
positioned to discharge into a riprap lined swale outlet channel. These structures would facilitate
bi-directional water transfers to and from the Pacheco Conduit via the conveyance pipeline and
pump station and provide emergency evacuation discharges and targeted releases to North
Fork Pacheco Creek. Under normal operating conditions, the inlet/outlet facility would convey up
to 490 cfs to/from Pacheco Conduit and simultaneously release up to 50 cfs to North Fork
Pacheco Creek. The outlet facilities would accommodate emergency releases to North Fork
Pacheco of up to 3,000 cfs in order to evacuate the reservoir quickly should an unsafe condition
develop at the dam.
2.6.1.2 Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Alternative A would include water conveyance facilities, including a pipeline and pump station, to
allow for the bi-directional conveyance of water between the expanded reservoir and Pacheco
Conduit. Water supplies from San Luis Reservoir would be conveyed via Pacheco Conduit and
then through the new conveyance pipeline and pump station to the expanded reservoir. Water
supplies from the expanded reservoir would also be conveyed through the new conveyance
pipeline and pump station to Pacheco Conduit for delivery to Valley Water.
The conveyance pipeline would be a 114-inch-internal-diameter, welded steel pipeline with a
capacity of 490 cfs (matching the existing Pacheco Conduit capacity) and would include
permanent structures for related fixtures, such as air/vacuum valves, drains, and blowoffs. This
pipeline would be 10,300 feet long and would extend from the outlet/bifurcation structure
downstream to the pump station and further to the new Pacheco Conduit tie-in point
(approximately 400 feet south of SR 152). In order to tie-in the new pipeline into the existing
Pacheco Conduit, approximately 910 feet of the existing prestressed concrete Pacheco Conduit
would be removed and replaced with a single 114-inch-internal-diameter, welded steel pipe at
the tie-in point.
Pump Station
The pump station under Alternative A would be the same as described for the Proposed Project
(see Section 2.3.1.2).
2.6.1.3 Existing North Fork Dam Decommissioning and Channel Restoration
Under Alternative A, the existing North Fork Dam and appurtenant facilities would be
decommissioned, and the historic channel of North Fork Pacheco Creek within the inundation
area of the existing reservoir would be restored between the existing North Fork Dam and the
downstream end of the spillway return channel and outlet works return channel of the new dam.
Under Alternative A, approximately 1.4 miles of North Fork Pacheco Creek would be restored
between the spillway of the new dam (including the approximately 450-foot-long spillway return
channel) to the downstream from scour pool of existing dam and spillway. Alternative A would
focus on providing rearing habitat for SCCC steelhead. The approach to the design of the
restoration channel and floodplain (e.g., alignment, hydraulics, composition) under Alternative A
would be the same as described for the Proposed Project (see Section 2.3.1.3). To keep adult
SCCC steelhead from entering the restored channel and spawning during winter months when
flows are subject to high variation, a physical barrier may be placed and operated on North Fork
Pacheco Creek near the confluence with South Fork Pacheco Creek.
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2.6.1.4 Utilities
Under Alternative A, new electrical/power, water, and wastewater facilities would be developed.
Existing utilities affected by construction activities would also be relocated.
New Electrical Substation and Power Transmission Lines
New electrical substation and power transmission line facilities under Alternatives A would be
the same as the Proposed Project (see Section 2.3.1.4).
Other New Utilities and Utility Relocations
Under Alternative A, other new utilities and utility relocations would include:
•

New Water/Wastewater Facilities – Water/ wastewater facilities under Alternative A
would be the same as described for the Proposed Project (see Section 2.3.1.4)

•

New Telecommunications for Dam and Associated Facilities – New telecommunications
under Alternative A would be the same as described for the Proposed Project (see
Section 2.3.1.4)

•

Utility Relocations – Utility relocations under Alternative A would be the same as
described for the Proposed Project (see Section 2.3.1.4)

2.6.1.5 Permanent and Temporary Access Roads and Improvements
Alternative A would include a combination of new permanent and temporary roads and
improvements to existing access routes as presented in Figure 2-16 to allow primary and
auxiliary access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The permanent and
temporary access facilities are summarized below:
•

SR 152 Access Improvements: Primary vehicular access to the dam site would be
provided by a new temporary overcrossing bridge located west of the existing SR
152/Kaiser-Aetna Road intersection that would connect to a new permanent frontage
road accessed from Kaiser-Aetna Road. This temporary overcrossing would provide
access to the dam site during the construction period. The temporary overcrossing
would be designed consistent with Caltrans standards and include a temporary bridge,
acceleration/deceleration lanes, and temporary lighting. In addition, new gravel access
roads would be developed for adjacent property owners. During construction of the
temporary overcrossing, the existing at-grade SR 152/Kaiser-Aetna Road crossing
would remain in operation and utilized during this time. Following the construction
period, the overcrossing would be removed, and the area would be restored similar to
existing site conditions.

•

Frontage Road: The 1.6-mile frontage road under Alternative A would be the same as
the Proposed Project (see Section 2.3.1.5).

•

Dam Access Road: The dam access road under Alternative A follows the same
alignment, has the same design features and characteristics, the same connections to
the dam facilities, and same associated turnaround/ parking areas as the Proposed
Project (see Section 2.3.1.5). The access road would require the construction of two
bridges: one that spans across North Fork Pacheco Creek (230 feet long, 30 feet wide)
and one to cross the dam’s spillway along the west abutment (240 feet long, 30 feet
wide).

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-75

Chapter 2
Project Description and Alternatives to the Proposed Project

•

Pacheco Conduit Tie-In Access Road: The 400-foot access road under Alternative A
would be the same as the Proposed Project (see Section 2.3.1.5).

•

Auxiliary Access Road (via Kaiser-Aetna Road): Alternative A includes construction of
a 3.7-mile, single lane, permanent auxiliary access road to connect Kaiser-Aetna Road
to the downstream toe of the new dam and to areas west of the restored portions of
North Fork Pacheco Creek. Existing roadways would be improved, where required,
through performing light grading, adding of an aggregate base (gravel) to the road
surface, and incorporating drainage improvements, such as culverts.

•

Property Owner Access Roads: The property access roads under Alternative A would
be the same as the Proposed Project (see Section 2.3.1.5).

•

Observation Trail: The observation trail under Alternative A would be the same as the
Proposed Project (see Section 2.3.1.5).

•

Temporary Construction Access Roads: Alternative A includes 7.2 miles of temporary
construction access roads that would connect to the permanent construction
access/frontage road to provide access to the borrow, staging, disposal, and stockpile
areas.

The permanent and temporary access roads included in Alternative A are summarized in Table
2-11 below.
Table 2-11. Roadway Characteristics for Permanent and Temporary Roadways for Alternative A
Pacheco
Property
Auxiliary
Temporary
Frontage
Dam Access Conduit TieOwner
Item
Construction
Access
Roads
Road
In Access
Access
Roads
Road
Road
Roads
Roadway Type

Permanent

Permanent

Permanent

Permanent

Permanent

Temporary

Asphalt

Asphalt

Aggregate
Base

Aggregate
Base

Aggregate
Base

Aggregate
Base

Total Width
(feet)

301

301

24

Single Lane2

Single Lane2

24

Length of
Road
(feet/miles)

8,600/1.6

10,600/2.0

400/0.1

19,500/3.7

158,100/29.9

38,100/7.2

Roadway
Surface

Notes:
1
Total width reflects two 12-foot-wide lanes and two 3-foot-wide shoulders.
2
Construction quantity estimates based upon 14-foot roadway width.

2.6.1.6 Structure Demolition
Existing structures located within new facility footprints and the expanded reservoir inundation
area would be demolished under Alterative A. These structures include a residential building
and other miscellaneous infrastructure associated with the ranch operations within the new
inundation area. The temporary overcrossing and associated roadway improvements proposed
at SR 152 and Kaiser/Aetna Road would also be demolished. Demolition of structures
associated with the existing North Fork Dam under Alternatives A would be the same as the
Proposed Project (see Section 2.3.1.6). The demolished materials would be disposed of in local
or other identified permitted landfills in compliance with applicable requirements.
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2.6.1.7 Watershed Management/Shoreline Buffer and Shoreline Access
The watershed management/ shoreline buffer and shoreline access under Alternative A would
be the same as described for the Proposed Project (see Section 2.3.1.7).
2.6.2

Construction

This section describes the activities necessary to construct the facilities included as part of
Alternative A, including overall construction schedule and sequencing, methods for constructing
facilities, and overall construction program elements.
2.6.2.1 Construction Schedule and Sequencing
Construction of Alternative A is proposed to be initiated in 2025, with an in-field construction
duration of 6.4 years. Construction activities for Alternative A would typically occur up to five
days per week (Monday through Friday) for the earthfill dam construction. Construction of new
earthfill dam, including the foundation excavation, would occur in two 10-hour shifts (e.g., 20
hours per day). Construction of other facilities (e.g., roads, water conveyance pipeline, power
transmission line) would typically occur up to six days per week (Monday through Saturday).
Construction of other facilities would typically occur during daytime hours with exceptions
related to some roadway construction associated with the temporary SR 152 overcrossing.
Construction activities associated with the replacement of the Pacheco Conduit would occur 24
hours per day and seven days per week in order to reduce outage time of this existing facility.
2.6.2.2 Construction Sequencing and Methods for Facilities
Permanent and Temporary Access Construction Methods
Prior to large-scale construction activities of the dam, spillway, inlet/outlet works, pump station,
and conveyance pipeline under Alternative A, various access improvements would be
completed to facilitate construction crews and equipment to enter and exit the construction
areas for these facilities. The new temporary overcrossing bridge, frontage road, permanent
dam access roads, and Pacheco Conduit tie-in access road would be constructed early in the
construction period, and, with the exception of the temporary overcrossing bridge, would be
used for both temporary construction access and permanent access to facilities. The permanent
dam access roads would be constructed as a continuation of the new frontage road. In addition,
temporary construction access roads would be constructed at the point in time when they would
be needed to provide access to staging, borrow, stockpiling and disposal areas. Following the
construction period, temporary roads would be decommissioned. Prior to completion of the
temporary overcrossing bridge and frontage road, construction crews and equipment would use
the existing access from SR 152 currently used for operations and maintenance of North Fork
Dam to access the new dam site and the existing Kaiser-Aetna Road intersection for temporary
overcrossing and adjacent access road construction. Prior to completion of the SR 152
temporary overcrossing, large, construction-related trucks would enter and exit during non-peak
traffic hours.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-77

Chapter 2
Project Description and Alternatives to the Proposed Project

Figure 2-16. Permanent and Temporary Access Roads for Alternative A
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Existing North Fork Dam Decommissioning and Channel Restoration Construction
Methods
Existing North Fork Dam Decommissioning
Construction activities and methods for decommissioning the existing North Fork Dam under
Alternative A would be the same as described for the Proposed Project (see Section 2.3.2.2).
Channel Restoration
Under Alternative A, channel restoration efforts would be performed in two phases to minimize
impacts to water quality during construction. Phase one would begin in the summer of
construction year two (after winter runoff) with the initial excavation of a channel (e.g., removal
of reservoir sediment) adequate to convey flows between the new dam site and existing dam
site. At some locations, bank stabilization measures (e.g., buried rip rap, buried log toe
protection) may be necessary to reduce the erosion of existing reservoir sediments. Phase two
would begin in the summer before the final year of construction. At that time, final excavation
and/or placement of alluvial material (e.g., top soil, other soils, gravels) and grading of that
material necessary to restore a functional reach of North Fork Pacheco Creek, typically
following the historic channel alignment, for steelhead rearing habitat would occur. Revegetation
would occur to support the establishment of native riparian and floodplain vegetation
communities along the restoration channel, within floodplain areas and tributaries, and upslope
of the restoration channel. Dewatering during channel restoration activities would occur as
described under Dewatering (see Section 2.6.2.3).
Dam, Spillway, and Inlet/Outlet Works Construction Methods
Earthfill dam construction associated with Alternative A would consist of construction of a
cofferdam (and associated facilities to handle water at the dam site during construction),
foundation excavation/preparation, and main dam construction. Main dam construction also
would encompass spillway and inlet/outlet works construction.
Prior to the start of main dam construction, a cofferdam would be constructed during the dry
season at the upstream toe of the new dam footprint to support diversion of stream flows during
the embankment dam construction. The foundation and embankment of the cofferdam would be
constructed so that the structure would be incorporated directly into the main embankment
structure. Foundation preparation for the cofferdam would consist of removal of materials along
the abutments down to acceptable bedrock within the cofferdam footprint. Material used to
construct the cofferdam would be sourced from removal of North Fork Dam, dam foundation
excavation, or on-site borrow sources.
Dam foundation construction activities for Alternative A would include the following: excavation
of materials to moderately weathered bedrock; loading and hauling excavated materials in the
foundation footprint to stockpiles; cleaning of the foundation beneath the core and earth fill
zones; treating the surface of the impervious-core foundation by excavating shear zones and
backfilling with dental concrete/grout (e.g., using concrete or grout to fill voids in); and setting
up, mixing, and injecting grout for the grout curtain drilling grout holes, and injection of grout to
form a grout curtain beneath the core. Two rows of curtain grouting holes would be bored and
filled beneath the impervious core zone to reduce seepage through the foundation. The
materials excavated from the foundation area would be stockpiled; the majority of these
materials would be reused in the downstream shell.
New earthfill dam construction activities would include processing, excavating, loading, hauling,
placing, and compacting of impervious core and shell materials from their respective borrow
areas. The shell borrow materials excavation may include controlled blasting. Drain, riprap, and
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filter materials would be sourced from local commercial vendors or facilities. Construction
activities associated with these materials would include loading and transporting material from
an on-site source and placing and compacting material in the embankment. Other activities
would include installing instrumentation and monitoring the performance of the embankment
during and after construction.
Spillway construction would consist of completing excavation to final grades; formwork and
placement of concrete and associated drainage features; and final grading and erosion
protection for the excavation slopes. In addition, a spillway bridge would be constructed to
provide access. Inlet/outlet works construction would consist of excavation using conventional
tunneling techniques for the horseshoe outlet tunnel, open trench methods for the low-flow
bypass pipeline, and cut-and-cover trenches for the conveyance pipeline. The foundations of
the pipelines would extend into competent soil or rock materials in several areas. Some
controlled rock blasting may be required during construction. The intake control shaft structure
would be constructed adjacent to the outlet tunnel. Construction of above ground buildings and
procurement and installation of the mechanical equipment associated with the hydraulic
structures would take place after the other major construction activities associated with the dam
and reservoir have been completed.
Water Handling During Construction at New Dam Site
During the construction of Alternative A, water entering the dam construction area would be
handled by use of a cofferdam and run-of-river system (e.g., similar to natural hydrograph),
passing creek flows through the preexisting creek channel prior to cofferdam construction, and
diverting water through the dam site via a diversion system following cofferdam construction.
Summer flows would be pumped around the dam construction area, while winter flows would be
conveyed through inlet/outlet tunnel.
Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Construction Methods
Construction activities and methods for water conveyance between the expanded reservoir and
existing Pacheco Conduit under Alternative A would be the same as described for the Proposed
Project (see Section 2.3.2.2).
Utilities Construction Methods
70 kV Power Transmission Line Construction
Power transmission line construction activities and methods under Alternative A would be the
same as described for the Proposed Project (see Section 2.3.2.2).
Water/Wastewater Facilities
Construction activities and methods for water/wastewater facilities under Alternative A would be
the same as described for the Proposed Project (see Section 2.3.2.2).
Vegetation Clearing, Removal and Disposal Construction Methods
Alternative A would require varying amounts of clearing, removal, and disposal of vegetation
(categorized as either forest, brush, riparian, grasslands, or barren assemblages) within specific
portions of areas subject to inundation, as well as areas necessary to construct facilities
proposed under Alternative A. Clearing, removal, and disposal methods would be the same as
the Proposed Project (see Section 2.3.2.2). Vegetation clearing within the new inundation area
would encompass approximately 185 acres and about 437 acres outside the new inundation
area.
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2.6.2.3 Overall Construction Program
Construction Staging Areas, Batch Plants, On-Site Borrow, Disposal, and Stockpiling
Areas
Alternative A would include a mix of construction staging areas, batch plants, on-site material
borrow areas, reservoir disposal areas and stockpile areas as presented in Figure 2-17. The
temporary construction access roads would be connected to the new permanent dam access
roads, and would facilitate transportation to the staging, borrow, disposal, and stockpile areas
described below, and summarized in Table 2-12.
Table 2-12. Summary of Staging, Shell Borrow, Core Borrow, and Disposal Areas Included for
Alternative A
Total Volume Total Volume
Total Areas
Total Volume
Item
Number
Available
Required
1
(acres)
(MCY)
(MCY)1
(MCY)2
Staging Areas

13

62.8

--

--

--

10.71,2

7.62

Shell Borrow Areas

3

67.6

91

Core Borrow Areas

2

110.1

3.21

2.61,2

1.42

Disposal Areas

2

108.6

3.4

3.4

3.1

Notes:
1
All volumes are in-situ in the borrow area.
2
Excludes the waste that would be part of the excavation.
Key:
MCY = million cubic yards

Construction Staging Areas
Construction of Alternative A would require 13 construction staging areas to allow for temporary
storage of materials and equipment, contractor and construction management offices, and
parking for workers and construction vehicles. The combined total extent of the staging areas
would be 62.8 acres. Of the 13 staging areas, 12 would be developed either near the existing
North Fork Dam, the new earthfill dam site, the existing reservoir inundation area, or near the
SR 152 access improvement and auxiliary access road. To accommodate use of helicopters for
power transmission line construction, a thirteenth staging area would be developed near the
PG&E intertie connection point.
Batch Plants
Alternative A would include the development of a concrete batch plant to allow for material
mixing on site during construction. The concrete batch plant is estimated to require 2 acres and
would be located in one of the identified staging areas.
On-Site Material Borrow Areas
For Alternative A, sources of on-site materials for construction of the earthfill dam include SBAs,
core borrow areas (CBA), dam and spillway foundation excavation sites, and the existing North
Fork Dam. Under Alternative A, three SBAs with a total area of 67.6 acres would provide up to
10.7 million cubic yards of material required for the earthfill dam shells. Under Alternative A, two
CBAs with a total area of 110.1 acres would provide up to 2.6 million cubic yards of impervious
core material. Processing of core borrow, such as crushing for aggregate and removal of
oversize rocks and initial moisture conditioning for core material, would take place within these
borrow areas. The construction methods, including post-construction restoration, of the SBAs
and CBAs are the same as for the SBAs for the Proposed Project (see Section 2.3.2.3).
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On-Site Disposal Areas
Unsuitable or excess material from foundation, borrow area excavations and North Fork Dam
would be disposed of in two designated reservoir disposal areas with a total area of 108.6
acres. One disposal/borrow area would be located within the downstream CBA. The remaining
disposal area would be located within the expanded reservoir upstream from the earthfill dam,
below the full pool elevation (e.g., inundation area of expanded reservoir). Portions of the
inundation area of the existing Pacheco Reservoir between the new dam and existing dam
would also be used for disposal consistent with the channel restoration efforts.
Commercial Sources for Construction Materials
Under Alternative A, material needed for construction is primarily from on-site borrow areas as
described above. However, concrete, roadway aggregate, and hot mix asphalt would most likely
need to be supplied from off-site commercial sources. The most likely sources for these
materials are three quarries between 27 and 35 miles west of the construction area and one
quarry about 33.5 miles east of the construction area.
Offsite Disposal
Offsite disposal methods under Alternative A would be the same as described under the
Proposed Project (see Section 2.3.2.3). The total estimated volume of solid waste for disposal
would be 8,525 tons and would vary by construction year, with a maximum annual volume of
3,002 tons. The total estimated volume of recycled concrete would be 1,386 tons and would
vary by construction year, with a maximum annual volume of 261 tons.
Water Sources During Construction
Various water supply sources may be used during construction of the new dam and associated
facilities under Alternative A. Of the construction activities discussed throughout this section, five
activities would require substantial water use. These seven activities include: water for dust
control for temporary access roads, SBA and CBA excavation, existing embankment excavation
and dam foundation excavation; moisture conditioning for materials during placement at
disposal areas; mixing concrete necessary for construction of concrete structures (spillway,
inlet/outlet works, and pump station/substation pad); moisture conditioning during embankment
earthwork; and the foundation grouting and concrete, both of which require water for mixing.
Water for dust control, moisture conditioning, and—in some locations—revegetation would be
needed throughout the entire construction duration.
Construction water needs would vary throughout the construction period, depending on the type
of construction activities occurring. For Alternative A, the estimated maximum annual demand
for any given year would be 61.6 million gallons. The sources of construction water under
Alternative A would be the same as described under the Proposed Project (see Section 2.3.2.3).
Temporary Work Areas
The temporary work areas for Alternative A would be the same as described for the Proposed
Project (see Section 2.3.2.3).
Dewatering
The dewatering methods used under Alternative A would be the same as described for the
Proposed Project (see Section 2.3.2.3).
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Figure 2-17. Borrow, Disposal, Staging, and Stockpiling Areas for Alternative A
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Work Force and Equipment
During the peak of construction, the construction labor force would consist of multiple crews
plus construction management personnel. For Alternative A, it is estimated that the maximum
number of workers would be on the construction site during years four, six, and seven. During
these years, an average of 380 workers are estimated to be on site during the day and 245
workers onsite during the night totaling 625 workers (see Table 3-35 in the Alternatives
Development and Project Description Appendix). For each on-site construction worker, one
commuter trip utilizing SR 152 would be required to access construction areas.
Alternative A would require a mix of equipment that would be on-site during construction for
Alternative A, and would consist of equipment necessary for earthmoving, concrete mixing,
drilling and tunneling, aerial transportation (e.g., helicopter for transmission line work), utilities,
hoisting, paving, and vegetation clearing, removal, and disposal. Equipment may be removed
from the site when no longer needed for construction activities. Additional information on the
typical construction equipment needed for Alternative A can be found in Table 3-36 of the
Alternatives Development and Project Description Appendix.
Truck Trips and Haul Routes
Under Alternative A, several construction activities would lead to increases in traffic generation
on roadways near the site. These activities would include hauling of equipment and material to
and from the work sites and daily arrival and departure of construction workers. Construction
trucks on local roadways would include dump trucks, concrete trucks, water tankers, and other
delivery trucks. Dump trucks and other large construction vehicles would be used for import of
materials (e.g., filter material for earthfill dams) and removal of waste (e.g., demolition of
structures). Other trucks would be used to deliver heavy construction equipment, job trailers,
concrete forming materials, piping materials, piles, other facility equipment and supplies, and
other miscellaneous deliveries. Some deliveries of large construction equipment (e.g.,
excavators), equipment to be installed at facilities (e.g., pumps, valves), and construction
materials (e.g., power poles, pipe) would be transported as over-sized loads.
Based on the location of the construction sites associated with Alternative A, it is likely that
construction workers would use a combination of local roads and SR 152 on their daily
commute. However, the majority of the commuter trips would use the same roads, primarily SR
152 and a short portion of Kaiser-Aetna Road. The maximum annual number of total truck trips
associated with importing materials onto the construction sites and removing waste materials is
16,892, occurring in years four and five of construction. All construction vehicles and commuter
vehicles would access the construction area by utilizing SR 152. Construction truck trips and
commuter trips are estimated to be distributed evenly between the westbound and eastbound
travel directions on SR 152.
2.6.3

Operations and Maintenance

2.6.3.1 Operations
Under Alternative A, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities, would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
These facilities and expanded reservoir would be operated to: (1) increase water supply
reliability and system operational flexibility, (2) help meet M&I and agricultural water demands
during drought periods and emergencies, (3) increase suitable rearing habitat for SCCC
steelhead in Pacheco Creek, and (4) improve water quality and minimize water supply
interruptions related to San Luis Reservoir low point issues.
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Natural Inflows and Integrated Water Management
Natural inflows and integrated water management requirements for Alternative A would be the
same as described for the Proposed Project (see Section 2.3.2.3) with the following exceptions:
•

Valley Water would be allocated 100 percent of the capacity of the expanded reservoir
and the pipeline conveying supplemental CVP inflows into the expanded reservoir and
100 percent of natural inflows. Valley Water would be responsible for 100 percent by
volume of the scheduled flow release to North Fork Pacheco Creek.

•

Valley Water would provide 2,000 acre-feet to the CVPIA RWSP for allocation to IL4
refuges in Below Normal years as defined by the Sacramento Valley Water Year Index.

The annual volume of CVP supplies pumped into the reservoir would vary considerably
depending on annual CVP allocations; demands within Valley Water service areas; availability of
other water supplies; storage levels in the expanded reservoir; and conveyance limitations of
Pacheco Conduit. Based on the WEAP simulation under future conditions, results showed a
range from zero acre-feet in multiple critical water years up to approximately 38,300 acre-feet
during a below normal water year.
Releases to North Fork Pacheco Creek
Under Alternative A, Valley Water would make releases from the expanded reservoir to meet
fixed average monthly flow targets at the confluence of North Fork and South Fork Pacheco
Creek as shown in Table 2-13. Flow targets under this Fixed Flow Schedule were generally
presented in the 2017 Initial Study and were based on recommendations in the 2014 Report on
Comprehensive Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014b).
Mean monthly baseflow targets would remain fixed from year to year and range from 10 to 14
cfs, with higher flow targets to improve rearing conditions in the summer. A 15-day pulse flow
target of 30 cfs would support juvenile outmigration in March and April. From November through
May, if flows in South Fork Pacheco Creek as measured at the confluence of North Fork and
South Fork Pacheco Creek exceed the monthly baseflow target, releases from the expanded
reservoir would be reduced to 2 cfs to preserve a larger cold-water pool that could be released
during summer months and multi-year droughts. In March and April, if flows in South Fork
Pacheco Creek exceeded 30 cfs for the first 15 days of each month, releases from the
expanded reservoir would be reduced to 2 cfs for the month and the pulse flow would not be
released.
A 55,000-acre-foot habitat storage reserve would be maintained to provide suitable flows and
water temperatures for steelhead in the North Fork and mainstem of Pacheco Creek during
multi-year droughts. If the expanded reservoir storage decreased to 55,000 acre-feet, the
reserve would be managed independent of water supply operations to provide flow releases to
North Fork Pacheco Creek according to the Fixed Flow Schedule. If the Valley Water Board of
Directors made an emergency declaration for health and safety purposes, water supply could
then be withdrawn from the habitat storage reserve.
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Table 2-13. Average Monthly Flow Targets in Pacheco Creek under Alternative A (Fixed Flow
Schedule)
Baseflow

Pulse Flow

Mean Monthly Baseflow Target at
Confluence of North Fork and
South Fork Pacheco Creek1 (cfs)

Pulse Flow Target at Confluence of
North Fork and South Fork Pacheco
Creek (cfs)

Pulse Flow Duration
(Days)

January

101

--

--

February

101

--

--

March

101

301

152

April

101

301

152

May

121

--

--

June

13

--

--

July

14

--

--

August

14

--

--

September

14

--

--

October

14

--

--

November

101

--

--

December

101

--

--

Month

Source: Releases generally derived from Micko, 2014b
Notes:
1
Releases from the expanded reservoir would be reduced to 2 cfs when flows from South Fork Pacheco Creek
exceeded the mean monthly baseflow target.
2
15-day total duration reflects two distinct pulses: one 7-day duration pulse and one 8-day duration pulse.
Key:
cfs = cubic feet per second

Monitoring Program
Under Alternative A, Valley Water would rely on monitoring efforts to implement and verify the
flow schedule. Within the expanded reservoir, new instrumentation would be installed to
measure data such as discharges to the North Fork Pacheco Creek and Pacheco Conduit and
water temperatures of reservoir releases. A new stream gage installed downstream from the
confluence of North Fork and South Fork Pacheco Creek would measure stream flow and water
depth in Pacheco Creek.
Adaptive Management Plan
The adaptive management plan under Alternative A would be the same as described for the
Proposed Project (see Section 2.3.3.1).
2.6.3.2 Maintenance
Maintenance activities under Alternative A would be similar to those described for the Proposed
Project (see Section 2.3.3.2).
2.6.4

Design and Implementation Features

Under Alternative A, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table 2-4. Collectively these DIFs have been developed for inclusion into Alternative
A to avoid or minimize potential impacts associated with Project design, or construction, or are a
required function of implementation and/or operation. Section 2.3.4 provides a full description of
each DIF.
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2.6.5

Ability to Address Project Objectives/Benefits

Table 2-14 illustrates the ability of the Alternative A to meet Project objectives by quantifying net
benefits. The Proposed Project would address, to varying degrees, both of the primary Project
objectives and both of the secondary Project objectives.
Table 2-14. Ability of Alternative A to Address Project Objectives and Summary of the Net Benefits
Existing
Future
Benefit
Objective Addressed
Indicators8
Conditions
Conditions
(2017)10
(2030)10
Primary Objective: Increase
water supply reliability and
system operational flexibility
to help meet M&I and
agricultural water demands
in Santa Clara and San
Benito Counties during
drought periods and
emergencies, or to address
shortages due to regulatory
and environmental
restrictions

Net increase in regional
surface storage (Pacheco
Reservoir and Valley Water's
surface reservoirs) and
120,220 AF
groundwater storage (North
County Santa Clara Subbasin)
Net increase in baseline
supplies available to Valley
Water and SBCWD; average
all years and critical years
only3, 7, 8

4,450 AF/
6,500 AF

2,470 AF/
6,630 AF

Primary Objective: Increase
suitable habitat in Pacheco
Creek for federally
threatened SCCC steelhead
through improved water
temperature and flow
conditions

Percent increase in Steelhead
Cohort Score4, 9

183%

178%

Provides adult attraction pulse
flows for SCCC steelhead

No

Length of new stream channel
habitat5

1.4 miles

Ecosystem
Improvement –
San Joaquin
River Watershed

Secondary Objective:
Develop water supplies for
environmental water needs
at IL4 wildlife refuges to
support habitat management
in the Delta watershed

Net increase in Incremental
Level 4 water deliveries to San
2,000 AF
Joaquin River watershed
refuges in below normal
years6, 7, 9

2,000 AF

M&I Water
Quality

Secondary Objective:
Improve water quality and
minimize supply
interruptions, when water is
needed, for Santa Clara and
San Benito Counties, to
increase operational
flexibility for south-of-Delta
contractors dependent on
San Luis Reservoir

Number of months of avoided
impaired water quality
deliveries from San Luis
Reservoir over 82-year
simulation period8, 9

60 months out of
65 months
(92% reduction)

Emergency
Response

Water Supply

Ecosystem
Improvement –
Pacheco Creek

111,400 AF

1, 2, 9

93 months out
of 102 months
(91%
reduction)

Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on reservoir
and groundwater storage volumes.
2
Under existing conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of
connection to the SCVWD or SBCWD water systems. Under Alternative A, an expanded Pacheco Reservoir would be connected
to Valley Water’s water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on Valley Water and
SBCWD water supplies.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of
the ability of Pacheco Creek to support South-Central California Coast steelhead through all life stages. See Section 3.6.3.4 for
additional information on effects to SCCC steelhead.
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Table 2-14. Ability of Alternative A to Address Project Objectives and Summary of the Net Benefits
(contd.)
Notes (contd.):
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir
and would be restored between the spillway of the new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. The values reflect the total
quantity of water that Valley Water—and SBCWD for the Proposed Project and Alternative C—would transfer from their current
CVP contract allocation—directly or through exchanges—to the Refuge Water Supply Program. See Section 3.5.3.3 for additional
information on benefits of refuge deliveries.
7
Water year types based on the Sacramento Valley water year hydrologic classification.
8
Values were derived from CalSim II and Valley Water’s WEAP model.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries
Numerical Modeling Appendix.
10
Existing conditions (2017) reflect the level of water supply demand and regulatory requirements in 2017, patterns of land use in
2017, and the water-related facilities assumed to be in place in 2017. Future conditions (2030) reflect the projected level of water
supply demand and regulatory requirements in 2030, projected climate conditions centered around 2030, projected patterns of land
use in 2030, and the additional water-related facilities assumed to be in place by 2030. See Sections 3.1.2.1 and 3.12.3.1 for
additional information on existing and future conditions.
Key:
% = percent
AF = acre-feet
Delta = Sacramento-San Joaquin Delta
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South-Central Coastal California
Valley Water = Santa Clara Valley Water District

2.6.5.1 Emergency Response: Emergency Storage/Emergency Water Supplies
Alternative A would provide Valley Water with a dedicated emergency water supply, and would
avoid undesirable results caused by long-term reliance on groundwater during emergencies. In
an emergency, the Alternative A could deliver—either directly or by exchange—water to Valley
Water. Emergency response water supplies are increases in water supplies stored in surface
reservoirs and underlying groundwater basins that can be delivered in the event of catastrophic
event in the Delta or other emergency. Alternative A would be integrated into Valley Water’s
existing water systems, including coordinated operations of their surface-water reservoirs and
underlying groundwater aquifers. On average, the expected available emergency storage
supply would be 120,220 acre-feet under existing conditions and 111,400 acre-feet under future
conditions. However, the volume of water supplied for emergency purposes may exceed these
volumes because high salinity water from the Delta could be blended with low salinity water
from Alternative A, depending on water supply conditions.
2.6.5.2 Water Supply: Long-Term Water Supply Reliability
Alternative A would improve M&I water-supply reliability and increase available supplies under
existing and future conditions for Valley Water. Alternative A would improve M&I water supplies
through an increased ability to fully utilize CVP allocations, development of local water supplies
from the Pacheco Creek watershed, and improved system flexibility. Alternative A would, on
average (all water year types), provide an increase of 4,450 acre-feet of M&I water supply to
Valley Water, under existing conditions. Under future conditions, the Alternative A would provide
an average (all water year types) of 2,470 acre-feet to Valley Water. During critical water years,
Alternative A would provide an increase of 6,500 acre-feet of M&I water supply to Valley Water
under existing conditions. Under future conditions, Alternative A would provide an increase of
6,630 acre-feet of M&I water in critical water years to Valley Water.
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2.6.5.3 Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability
Alternative A would provide substantive beneficial improvements to SCCC steelhead habitat
conditions in Pacheco Creek through improved flow and temperature conditions. As shown in
Figure 2-18, Alternative A significantly increases the Steelhead Cohort Score in all water year
types, under both existing and future conditions. Under existing and future conditions, the
average increase in the Steelhead Cohort Score would be 183 and 178 percent, for all water
year types, respectively.

Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 2-18. Comparison of Steelhead Cohort Scores for Pacheco Creek for Alternative A
and Existing and Future Baseline Conditions

2.6.5.4 Ecosystem Improvement – San Joaquin River Watershed: IL4 Refuge Deliveries
Alternative A would allow Valley Water to provide a firm, 2,000 acre-feet supply of water in below
normal water years to RWSP, for use in the IL4 Refuge Water Supply Pool—which is managed
by the Reclamation and USFWS. The increased supply would provide habitat and food for
migratory birds of the Pacific Flyway, resident bird species, and many wildlife species.
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2.6.5.5 M&I Water Quality: Avoidance of San Luis Reservoir Low Point Issues
The expansion of Pacheco Reservoir under Alternative A would avoid the consequences of the
San Luis Reservoir low-point issue by taking delivery of CVP supplies earlier in the season,
storing these supplies in the expanded Pacheco Reservoir, using additional CVP and local
supplies developed through expansion of the Pacheco Reservoir, and using water stored in the
expanded reservoir as a source of blending water when needed. Under existing conditions,
Alternative A would avoid impaired water quality deliveries from San Luis Reservoir in 93
months out of the estimated 102 months when low point conditions occurred (based on 82-year
simulation period). Accordingly, under existing conditions, Alternative A would result in a 91
percent reduction in deliveries of impaired water quality to Valley Water water treatment plants.
Under future conditions, Alternative A would avoid impaired water quality deliveries from San
Luis Reservoir in 60 months out of the estimated 65 months when low point conditions occurred
(based on 82-year simulation period). Accordingly, under future conditions, Alternative A would
result in a 92 percent reduction in deliveries of impaired water quality to Valley Water water
treatment plants.

2.7

Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow
Schedule

Under Alternative B, Valley Water would construct a new earthfill dam and other associated
facilities as presented in Figure 2-19. Valley Water would operate these facilities and the
expanded 96,000-acre-foot reservoir to increase emergency storage/emergency water supply,
improve water supply reliability, increase SCCC steelhead habitat suitability, increase IL4 refuge
water supplies, and reduce impaired water quality deliveries from San Luis Reservoir. Major
facilities of Alternative B include:
•

a new earthfill dam, spillway, and inlet/outlet works at the upstream dam site;

•

an expanded reservoir with a total active storage capacity of 96,000 acre-feet;

•

new water conveyance facilities (pipelines, tunnel, and pump station) connecting the
expanded reservoir to the Pacheco Conduit;

•

decommissioning the existing North Fork dam and restoring segments of the North Fork
Pacheco Creek channel;

•

utility modifications including a new electrical substation and power transmission lines;
and

•

new permanent access roads and vehicular access improvements on SR-152 and
Kaiser-Aetna Road (i.e., temporary roundabout and traffic light).

Figure 2-20 presents the facilities at or near the earthfill dam site. The new earthfill dam would
be located 2.2 miles upstream from the confluence of North Fork Pacheco Creek and South
Fork Pacheco Creek. At full pool, the surface area of the expanded reservoir would be
approximately 1,072 acres and the water surface elevation would be 705 feet above msl.
Facilities included as part of Alternative B, construction efforts required to construct these
facilities, operations, and maintenance of Alternative B, and DIFs that would be implemented as
part of Alternative B are summarized below. Chapter 3 of the Alternatives Development and
Project Description Appendix provides additional detail on the facilities (e.g., sizes, quantities,
features), construction (e.g., methods, approaches, sizes, and quantities of individual staging,
borrow, and disposal sites), and operations and maintenance (e.g., operational considerations,
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water year type determinations) of Alternative B. Attachment A of the Alternatives Development
and Project Description Appendix provides additional maps and schematics (e.g., map of
access improvements at SR 152 and Kaiser-Aetna Road, schedule of construction activities) for
Alternative B.
2.7.1

Facilities

2.7.1.1 Dam, Spillway, Inlet/Outlet Works
Under Alternative B, a new earthfill dam with spillway and inlet/outlet works facility would be
constructed at a site 1.8 miles upstream from the existing North Fork Dam. The typical cross
section for the earthfill dam under Alternative B is the same as Alternative A as presented in
Figure 2-15. The earthfill dam would be approximately 275 feet in height with a crest elevation
of 730 feet above msl. The width of the dam at the crest would be approximately 1,350 feet. To
prepare the foundations of the dam and spillway, approximately 2.48 million cubic yards would
be excavated. The earthfill dam would be built using an impervious core flanked by an outer
shell of compatible fill with chimney and blanket filters and drains. The impervious core would be
constructed using approximately 1.27 million cubic yards of fine-grained, low-plasticity clay
sourced from on-site borrow areas. The shell would be constructed using approximately 6.78
million cubic yards of materials sourced from required excavations, supplemented with material
from shell borrow areas on site. The chimney blanket filters and drains would be constructed
using sand and gravel imported from commercial sources. The upstream face would include a
riprap layer and a bedding layer to prevent erosion.
The earthfill dam spillway would be a 130-foot-wide by 1,350-foot-long uncontrolled ogee
spillway with a rectangular cross section located adjacent to the west abutment of the dam,
positioned to guide discharge into a riprap lined return channel into the North Fork Pacheco
Creek channel. The spillway would include a chute and a stilling basin. Downstream from the
stilling basin, spillway discharges would be conveyed through a riprap lined return channel into
the restored North Fork Pacheco Creek channel. All concrete features of the spillway would be
constructed with conventional reinforced concrete.
The inlet/outlet works included as part of Alternative B would consist of an intake control shaft
built separate of the body of the dam, three adits on the intake shaft installed at 480, 552, and
624 feet above msl, a welded steel outlet conduit installed in a horseshoe inlet/outlet tunnel
backfilled with concrete under the east abutment, a bypass intake and pipeline, and an
outlet/bifurcation structure. To enhance dissolved oxygen in the lower portion of the reservoir,
when needed, a hypolimnetic aeration system would be located near the lower adit inlet. All
concrete features of the inlet/outlet works would be constructed with conventional reinforced
concrete. The emergency outlet and bypass control valves would be positioned to discharge
into a riprap lined swale outlet channel. These structures would facilitate bi-directional water
transfers to and from the Pacheco Conduit via the conveyance pipeline and pump station, and
provide emergency evacuation discharges and targeted releases to North Fork Pacheco Creek.
Under normal operating conditions, the inlet/outlet facility would convey up to 490 cfs to/from
Pacheco Conduit and simultaneously release up to 50 cfs to North Fork Pacheco Creek. The
outlet facilities would accommodate emergency releases to North Fork Pacheco of up to 3,000
cfs in order to evacuate the reservoir quickly should an unsafe condition develop at the dam.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-91

Chapter 2
Project Description and Alternatives to the Proposed Project

Figure 2-19. Permanent Facilities and Expanded Reservoir for Alternative B
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Note: Not to scale

Figure 2-20. Schematic of Permanent Facilities At or Near the Alternative B Dam Site
2.7.1.2 Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Alternative B would include water conveyance facilities, including a pipeline and pump station,
to allow for the bi-directional conveyance of water between the expanded reservoir and
Pacheco Conduit. Water supplies from San Luis Reservoir would be conveyed via Pacheco
Conduit and then through the new conveyance pipeline and pump station to the expanded
reservoir. Water supplies from the expanded reservoir would also be conveyed through the new
conveyance pipeline and pump station to Pacheco Conduit for delivery to Valley Water.
The conveyance pipeline would be a 114-inch-internal-diameter, welded steel pipeline with a
capacity of 490 cfs (matching the existing Pacheco Conduit capacity) and would include
permanent structures for related fixtures, such as air/vacuum valves, drains, and blowoffs. This
pipeline would be 10,300 feet long and would extend from the outlet/bifurcation structure
downstream to the pump station and further to the new Pacheco Conduit tie-in point
(approximately 400 feet south of SR 152). In order to tie-in the new pipeline into the existing
Pacheco Conduit, approximately 910 feet of the existing prestressed concrete Pacheco Conduit
would be removed and replaced with a single 114-inch-internal-diameter, welded steel pipe at
the tie-in point.
Pump Station
The pump station under Alternative B would be the same as described for the Proposed Project
(see Section 2.3.1.2).
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2.7.1.3 Existing North Fork Dam Decommissioning and Channel Restoration
Under Alternative B, the existing North Fork Dam and appurtenant facilities would be
decommissioned and the historic channel of North Fork Pacheco Creek within the inundation
area of the existing reservoir would be restored between the existing North Fork Dam and the
downstream end of the spillway return channel and outlet works return channel of the new dam.
Under Alternative B, approximately 1.4 miles of North Fork Pacheco Creek would be restored
between the spillway of the new dam (including the approximately 450-foot-long spillway return
channel) to the downstream from scour pool of existing dam and spillway. Alternative B would
focus on providing rearing habitat for SCCC steelhead. The approach to the design of the
restoration channel and floodplain (e.g., alignment, hydraulics, composition) under Alternative B
would be the same as described for the Proposed Project (see Section 2.3.1.3). To keep adult
SCCC steelhead from entering the restored channel, a physical barrier may be placed on North
Fork Pacheco Creek near the confluence with South Fork Pacheco Creek.
2.7.1.4 Utilities
Under Alternative B, new electrical/power, water, and wastewater facilities would be developed.
Existing utilities affected by construction activities would also be relocated.
New Electrical Substation and Power Transmission Lines
New electrical substation and power transmission line facilities under Alternatives B would be
the same as the Proposed Project (see Section 2.3.1.4).
Other New Utilities and Utility Relocations
Under Alternative B, other new utilities and utility relocations would include:
•

New Water/Wastewater Facilities – Water/ wastewater facilities under Alternative B
would be the same as described for the Proposed Project (see Section 2.3.1.4).

•

New Telecommunications for Dam and Associated Facilities – Telecommunications
under Alternative B would be the same as described for the Proposed Project (see
Section 2.3.1.4).

•

Utility Relocations – Utility relocations under Alternative B would be the same as
described for the Proposed Project (see Section 2.3.1.4).

2.7.1.5 Permanent and Temporary Access Roads and Improvements
Alternative B would include a combination of new permanent and temporary roads and
improvements to existing access routes as presented in Figure 2-21 to allow primary and
auxiliary access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
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Figure 2-21. Permanent and Temporary Access Road for Alternative B
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The permanent and temporary access facilities for Alternative B include:
•

SR 152 Access Improvements: Primary vehicular access to the dam site during
construction would be provided by improving the existing at-grade intersection with a
temporary traffic signal and roundabout located south of the existing SR 152/KaiserAetna Road intersection that would connect to a new permanent frontage road accessed
from Kaiser-Aetna Road. This temporary at-grade crossing would provide access to the
dam site during the construction period. The temporary at-grade crossing would be
designed consistent with Caltrans standards and include a temporary roundabout, a
temporary two-phase demand actuated traffic signal, acceleration/deceleration lanes,
and temporary lighting. In addition, new gravel access roads would be developed for
adjacent property owners. During construction of the temporary at-grade crossing, the
existing at-grade SR 152/Kaiser-Aetna Road crossing would remain in operation and
utilized during this time. Following construction, the temporary roundabout and traffic
signal would be removed from the intersection and the area would be restored similar to
existing site conditions.

•

Frontage Road: The 1.6-mile frontage road under Alternative B would be the same as
the Proposed Project (see Section 2.3.1.5).

•

Dam Access Road: The dam access road under Alternative B follows the same
alignment, has the same design features and characteristics, the same connections to
the dam facilities, and same associated turnaround/ parking areas as the Proposed
Project (see Section 2.3.1.5). However, the access road would require the construction
of two bridges: one that spans across North Fork Pacheco Creek (136 feet long, 30 feet
wide) and one to cross the dam’s spillway (180 feet long, 30 feet wide).

•

Pacheco Conduit Tie-In Access Road: The 400-foot access road under Alternative B
would be the same as the Proposed Project (see Section 2.3.1.5).

•

Auxiliary Access Road (via Kaiser-Aetna Road): Alternative B includes construction
of a 3.8-mile, single lane, permanent auxiliary access road to connect Kaiser-Aetna
Road to the downstream toe of the new dam and to areas west of the restored portions
of North Fork Pacheco Creek. Existing roadways would be improved, where required,
through performing light grading, adding of an aggregate base (gravel) to the road
surface, and incorporating drainage improvements, such as culverts.

•

Property Owner Access Roads: The property access roads under Alternative B would
be the same as the Proposed Project (see Section 2.3.1.5).

•

Observation Trail: The observation trail under Alternative B would be the same as the
Proposed Project (see Section 2.3.1.5).

•

Temporary Construction Access Roads: Alternative B includes 7.3 miles of temporary
construction access roads that would connect to the permanent construction
access/frontage road to provide access to the borrow, staging, disposal, and stockpile
areas.

The permanent and temporary access roads as included in Alternative B are summarized in
Table 2-15 below.
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Table 2-15. Roadway Characteristics for Permanent and Temporary Roadways for Alternative B
Pacheco
Property
Conduit
Auxiliary
Temporary
Dam
Owner
Frontage
Tie-In
Access
Item
Construction
Access
Access
Road
Access
Road
Roads
Roads
Roads
Road
Roadway Type

Permanent

Permanent

Permanent

Permanent

Permanent

Temporary

Roadway Surface

Asphalt

Asphalt

Aggregate
Base

Aggregate
Base

Aggregate
Base

Aggregate Base

Total Width (feet)

301

301

24

Single Lane2

Single Lane2

24

Length of Road
(feet/miles)

8,600/1.6

10,500/2.0

400/0.1

20,100/3.8

158,100/29.9

38,700/7.3

Notes:
1
Total width reflects two 12-foot-wide lanes and two 3-foot-wide shoulders.
2
Construction quantity estimates based upon 14-foot roadway width.

2.7.1.6 Structure Demolition
Existing structures located within new facility footprints and the expanded reservoir inundation
area would be demolished under Alterative B. These structures include a residential building
and other miscellaneous infrastructure associated with the ranch operations within the new
inundation area. Demolition of structures associated with the existing North Fork Dam under
Alternatives B would be the same as the Proposed Project (see Section 2.3.1.6). The
demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements.
2.7.1.7 Watershed Management/Shoreline Buffer and Shoreline Access
Watershed management/shoreline buffer and shoreline access under Alternative B would be the
same as the Proposed Project (see Section 2.3.1.7).
2.7.2

Construction

This section describes the activities necessary to construct the facilities included as part of
Alternative B, including overall construction schedule and sequencing, methods for constructing
facilities, and overall construction program elements.
2.7.2.1 Construction Schedule and Sequencing
Construction of Alternative B would be initiated in 2025, with an estimated duration of 5.8 years.
Construction activities for Alternative B would typically occur up to five days per week (Monday
through Friday) for the earthfill dam construction. Construction of new earthfill dam, including
the foundation excavation, would occur in two 10-hour shifts (e.g., 20 hours per day).
Construction of other facilities (e.g., roads, water conveyance pipeline, power transmission line)
would typically occur up to six days per week (Monday through Saturday). Construction of other
facilities would typically occur during daytime hours with exceptions related to some roadway
construction associated with the temporary SR 152 roundabout. Construction activities
associated with the replacement of the Pacheco Conduit would occur 24 hours per day and
seven days per week in order to reduce outage time of this existing facility.
2.7.2.2 Construction Sequencing and Methods for Facilities
Permanent and Temporary Access Construction Methods
Prior to large-scale construction activities of the dam, spillway, inlet/outlet works, pump station,
and conveyance pipeline under Alternative B, various access improvements would be
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completed to facilitate construction crews and equipment to enter and exit the construction
areas for these facilities. The new temporary traffic signal and roundabout, frontage road,
permanent dam access roads, and Pacheco Conduit tie-in access road would be constructed
early in the construction period, and, with the exception of the temporary traffic signal and
roundabout, would be used for both temporary construction access and permanent access to
facilities. The permanent dam access roads would be a continuation of the new frontage road.
In addition, temporary construction access roads are proposed to provide access to staging,
borrow, stockpiling and disposal areas. Following the construction period, temporary roads
would be decommissioned. Prior to completion of the traffic signal, roundabout, and frontage
road, construction crews and equipment would use the existing access from SR 152 used for
operations and maintenance of North Fork Dam to access the new dam site and the existing
Kaiser-Aetna Road intersection for temporary roundabout and adjacent access road
construction. Prior to completion of the SR 152 access improvements, large, constructionrelated trucks would enter and exit during non-peak hours.
Existing North Fork Dam Decommissioning and Channel Restoration Construction
Methods
Existing North Fork Dam Decommissioning
Construction activities and methods for decommissioning the existing North Fork Dam under
Alternative B would be the same as described for the Proposed Project (see Section 2.3.2.2.).
Channel Restoration
Channel restoration construction activities and methods under Alternative B would be the same
as described for Alternative A (see Section 2.6.2.2).
Dam, Spillway, and Inlet/Outlet Works Construction Methods
Construction methods and activities for the dam, spillway, and inlet/outlet works under
Alternative B would be the same as described for Alternative A (see Section 2.6.2.2).
Water Handling During Construction at New Dam Site
Water handling during construction under Alternative B would be the same as described for
Alternative A (see Section 2.6.2.2).
Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Construction Methods
Construction activities and methods for water conveyance between the expanded reservoir and
existing Pacheco Conduit under Alternative B would be the same as described for the Proposed
Project.
Utilities Construction Methods
70 kV Power Transmission Line Construction
Power transmission line construction activities and methods under Alternative B would be the
same as described for the Proposed Project (see Section 2.3.2.2).
Water/Wastewater Facilities
Construction activities and methods for water/wastewater facilities under Alternative B would be
the same as described for the Proposed Project (see Section 2.3.2.2).
Vegetation Clearing, Removal and Disposal Construction Methods
Alternative B would require varying amounts of clearing, removal, and disposal of vegetation
(categorized as either forest, brush, riparian, grasslands, or barren assemblages) within specific
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portions of areas subject to inundation, as well as areas necessary to construct facilities
proposed under Alternative B. Clearing, removal, and disposal methods would be the same as
the Proposed Project (see Section 2.3.2.2). Vegetation clearing within the new inundation area
would encompass approximately 203.4 acres and about 406 acres outside the new inundation
area.
2.7.2.3 Overall Construction Program
Construction Staging Areas, Batch Plants, On-Site Borrow, Disposal, and Stockpiling
Areas
Alternative B would include a mix of construction staging areas, batch plants, on-site material
borrow areas, reservoir disposal areas and stockpile areas as presented in Figure 2-22. The
temporary construction access roads would be connected to the new permanent dam access
roads, and would facilitate transportation to the staging, borrow, disposal, and stockpile areas
described below, and summarized in Table 2-16.
Table 2-16. Summary of Staging, Shell Borrow, Core Borrow, and Disposal Areas Included for
Alternative B
Total Volume Total Volume
Total Volume
Item
Number
Areas (acres)
Available
Required
(MCY)
(MCY)
(MCY)
Staging Areas

13

64.5

--

--

--

7.61,2

5.62

Shell Borrow Areas

3

52.5

6.11

Core Borrow Areas

2

110.1

3.21

2.61,2

1.02

Disposal Areas

2

108.6

3.0

3.0

2.5

Notes:
1
All volumes are in-situ in the borrow area.
2
Excludes the waste that would be part of the excavation.
Key:
MCY = million cubic yards

Construction Staging Areas
Construction of Alternative B would require thirteen construction staging areas to allow for
temporary storage of materials and equipment, contractor and construction management
offices, and parking for workers and construction vehicles. The combined total extent of the
staging areas would be 64.5 acres. Of the thirteen staging areas, 12 would be developed either
near the existing North Fork Dam, the new earthfill dam site, the existing reservoir inundation
area, or near the SR 152 access improvement and auxiliary access road. To accommodate use
of helicopters for power transmission line construction, a thirteenth staging area would be
developed near the PG&E intertie connection point.
Batch Plants
The development of batch plants under Alternative B would be the same as described for
Alternative A (see Section 2.6.2.3).
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Figure 2-22. Borrow, Disposal, Staging, and Stockpiling Areas for Alternative B
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On-Site Material Borrow Areas
For Alternative B, sources of on-site materials for construction of the earthfill dam include SBAs,
CBAs, dam and spillway foundation excavation sites, and the existing North Fork Dam. Under
Alternative A, three SBAs with a total area of 52.5 acres would provide up to 7.6 million cubic
yards of material required for the earthfill dam shells. Under Alternative B, two CBAs with a total
area of 110.1 would provide up to 2.6 million cubic yards of impervious core material.
Processing of core borrow, such as crushing for aggregate and removal of oversize rocks and
initial moisture conditioning for core material, would take place within these borrow areas. The
construction methods, including post-construction restoration, of the SBAs and CBAs are the
same as for the SBAs for the Proposed Project (see Section 2.3.2.3).
On-Site Disposal Areas
Unsuitable or excess material from foundation, borrow area excavations and North Fork Dam
would be disposed of in two designated reservoir disposal areas with a total area of 108.6
acres. One disposal/borrow area would be located within the downstream CBA. The remaining
disposal area would be located within the expanded reservoir upstream from the earthfill dam,
below the full pool elevation (e.g., inundation area of expanded reservoir). Portions of the
inundation area of the existing Pacheco Reservoir between the new dam and existing dam
would also be used for disposal consistent with the channel restoration efforts.
Commercial Sources for Construction Materials
The commercial sources for construction materials under Alternative B would be the same as
described for Alternative A (see Section 2.6.2.3).
Offsite Disposal
Offsite disposal methods under Alternative B would be the same as described under the
Proposed Project (see Section 2.3.2.3). The total estimated volume of solid waste for disposal
would be 7,891 tons and would vary by construction year, with a maximum annual volume of
3,002 tons. The total estimated volume of recycled concrete would be 1,250 tons and would
vary by construction year, with a maximum annual volume of 261 tons.
Water Sources During Construction
Various water supply sources may be used during construction of the new dam and associated
facilities under Alternative B. Of the construction activities discussed throughout this section, five
activities would require substantial water use. These five activities include: (1)water for dust
control for temporary access roads, SBA and CBA excavation, existing embankment excavation
and dam foundation excavation; (2) moisture conditioning for materials during placement at
disposal areas; (3) mixing concrete necessary for construction of concrete structures (spillway,
inlet/outlet works, and pump station/substation pad); (4) moisture conditioning during
embankment earthwork; and (5) the foundation grouting and concrete, both of which require
water for mixing. Water for dust control, moisture conditioning, and—in some locations—
revegetation would be needed throughout the entire construction duration.
Construction water needs would vary throughout the construction period, depending on the type
of construction activities occurring. For Alternative B, the estimated maximum annual demand
for any given year would be 57.9 million gallons. The sources of construction water under
Alternative B would be the same as described under the Proposed Project (see Section 2.3.2.3).
Temporary Work Areas
The temporary work areas for Alternative B would be the same as described for the Proposed
Project (see Section 2.3.2.3).
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Dewatering
The dewatering methods used under Alternative B would be the same as described for the
Proposed Project (see Section 2.3.2.3).
Work Force and Equipment
During the peak of construction, the construction labor force would consist of multiple crews
plus construction management personnel. For Alternative B, it is estimated that the maximum
number of workers would be on the construction site during years four and six. During these
years, an average of 350 workers are estimated to be on site during the day and 235 workers
onsite during the night, totaling 585 workers (see Table 3-35 in the Alternatives Development
and Project Description Appendix). For each on-site construction worker, one commuter trip
utilizing SR 152 would be required to access construction areas.
Alternative B would require a mix of equipment that would be on-site during construction for
Alternative B, and would consist of equipment necessary for earthmoving, concrete mixing,
drilling and tunneling, aerial transportation (e.g., helicopter for transmission line work), utilities,
hoisting, paving, and vegetation clearing, removal, and disposal. Equipment may be removed
from the site when no longer needed for construction activities. Additional information on the
typical construction equipment needed for Alternative B can be found in Table 3-36 of the
Alternatives Development and Project Description Appendix.
Truck Trips and Haul Routes
The construction activities leading to increases in traffic generation near the site under
Alternative B would be the same as described for Alternative A (see Section 2.6.2.3).
Based on the location of the construction sites associated with Alternative B, it is likely that
construction workers would use a combination of local roads and SR 152 on their daily
commute. However, the majority of the commuter trips would use the same roads, primarily SR
152 and a short portion of Kaiser-Aetna Road. The maximum annual number of total truck trips
associated with importing materials onto the construction sites and removing waste materials is
15,697, occurring in years four and five of construction. All construction vehicles and commuter
vehicles would access the construction area by utilizing SR 152. Construction truck trips and
commuter trips are estimated to be distributed evenly between the westbound and eastbound
travel directions on SR 152.
2.7.3

Operations and Maintenance

2.7.3.1 Operations
Under Alternative B, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities, would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
These facilities and the expanded reservoir would be operated to: (1) increase water supply
reliability and system operational flexibility, (2) help meet M&I and agricultural water demands
during drought periods and emergencies, (3) increase suitable rearing habitat for SCCC
steelhead in Pacheco Creek, and (4) improve water quality and minimize water supply
interruptions related to San Luis Reservoir low point issues.
Natural Inflows and Integrated Water Management
Natural inflows and integrated water management requirements for Alternative B would be the
same as described for Alternative A (see Section 2.6.3.1).
The annual volume of CVP supplies pumped into the reservoir would vary considerably
depending on annual CVP allocations; demands within Valley Water service areas; availability of
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other water supplies; storage levels in the expanded reservoir; and conveyance limitations of
Pacheco Conduit. Based on the WEAP simulation under future conditions, results showed a
range from zero acre-feet in multiple critical water years up to approximately 30,500 acre-feet
during a dry water year.
Releases to North Fork Pacheco Creek
Criteria for releases to North Fork Pacheco Creek (Fixed Flow Schedule) and the habitat
storage reserve (55,000 acre-feet) for Alternative B would be the same as described for
Alternative A (see Section 2.6.3.1).
Monitoring Program
The monitoring program under Alternative B would be the same as described for Alternative A
(see Section 2.6.3.1).
Adaptive Management Plan
The adaptive management plan under Alternative B would be the same as described for the
Proposed Project (see Section 2.3.3.1).
2.7.3.2 Maintenance
Maintenance activities under Alternative B would be similar to those described for the Proposed
Project (see Section 2.3.3.1).
2.7.4

Design and Implementation Features

Under Alternative B, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table 2-4. Collectively these DIFs have been developed for inclusion into Alternative
B to avoid or minimize potential impacts associated with Project design, or construction, or are a
required function of implementation and/or operation. Section 2.3.4 provides a full description of
each DIF.
2.7.5

Ability to Address Project Objectives/Benefits

Table 2-17 illustrates the ability of the Alternative B to meet Project objectives by quantifying net
benefits. Alternative B would address, to varying degrees, both of the primary Project objectives
and both of the secondary Project objectives.
Table 2-17. Ability of Alternative B to Address Project Objectives and Summary of the Net Benefits
Existing
Future
Conditions
Conditions
Benefit
Objective Addressed
Indicators8
(2017)10
(2030)10

Emergency
Response

Water Supply

Net increase in regional
surface storage (Pacheco
Primary Objective: Increase
Reservoir and Valley Water's
water supply reliability and
81,050 AF
system operational flexibility to surface reservoirs) and
help meet M&I and agricultural groundwater storage (North
water demands in Santa Clara County Santa Clara
Subbasin)1, 2, 9
and San Benito Counties
during drought periods and
Net increase in baseline
emergencies, or to address
supplies available to Valley
3,900 AF/
shortages due to regulatory
Water and SBCWD; average
5,620 AF
and environmental restrictions all years and critical years
3,
7,
8
only
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Table 2-17. Ability of Alternative B to Address Project Objectives and Summary of the Net Benefits
(contd.)
Existing
Future
Conditions
Conditions
Benefit
Objective Addressed
Indicators8
(2017)10
(2030)10
Percent increase in
Steelhead Cohort Score4, 9

183%

Provides adult attraction
pulse flows for SCCC
steelhead

No

Length of new stream
channel habitat5

1.4 miles

Secondary Objective: Develop
water supplies for
environmental water needs at
IL4 wildlife refuges to support
habitat management in the
Delta watershed

Net increase in Incremental
Level 4 water deliveries to
San Joaquin River
watershed refuges in below
normal years6, 7, 9

2,000 AF

Secondary Objective: Improve
water quality and minimize
supply interruptions, when
water is needed, for Santa
M&I Water Quality Clara and San Benito
Counties, to increase
operational flexibility for southof-Delta contractors dependent
on San Luis Reservoir

Number of months of
avoided impaired water
quality deliveries from San
Luis Reservoir over 82-year
simulation period8, 9

86 months out
58 months out of
of 102 months
65 months
(84% reduction) (89% reduction)

Ecosystem
Improvement –
Pacheco Creek

Ecosystem
Improvement –
San Joaquin River
Watershed

Primary Objective: Increase
suitable habitat in Pacheco
Creek for federally threatened
SCCC steelhead through
improved water temperature
and flow conditions

178%

2,000 AF

Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on reservoir and
groundwater storage volumes.
2
Under existing conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of
connection to the SCVWD or SBCWD water systems. Under Alternative B, an expanded Pacheco Reservoir would be connected to
Valley Water’s water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on Valley Water and SBCWD
water supplies.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of the
ability of Pacheco Creek to support South-Central California Coast steelhead through all life stages. See Section 3.6.3.4 for
additional information on effects to SCCC steelhead.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir
and would be restored between the spillway of the new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. The values reflect the total
quantity of water that Valley Water—and SBCWD for the Proposed Project and Alternative C—would transfer from their current CVP
contract allocation—directly or through exchanges—to the Refuge Water Supply Program. See Section 3.5.3.3 for additional
information on benefits of refuge deliveries.
7
Water year types based on the Sacramento Valley water year hydrologic classification.
8
Values were derived from CalSim II and Valley Water’s WEAP model.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries
Numerical Modeling Appendix.
10
Existing conditions (2017) reflect the level of water supply demand and regulatory requirements in 2017, patterns of land use in
2017, and the water-related facilities assumed to be in place in 2017. Future conditions (2030) reflect the projected level of water
supply demand and regulatory requirements in 2030, projected climate conditions centered around 2030, projected patterns of land
use in 2030, and the additional water-related facilities assumed to be in place by 2030. See Sections 3.1.2.1 and 3.12.3.1 for
additional information on existing and future conditions.
Key:
% = percent
AF = acre-feet
Delta = Sacramento-San Joaquin Delta
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2.7.5.1 Emergency Response: Emergency Storage/Emergency Water Supplies
Alternative B would provide Valley Water with a dedicated emergency water supply, and would
avoid undesirable results caused by long-term reliance on groundwater during emergencies. In
an emergency, the Alternative B could deliver—either directly or by exchange—water to Valley
Water. Emergency response water supplies are increases in water supplies stored in surface
reservoirs and underlying groundwater basins that can be delivered in the event of catastrophic
event in the Delta or other emergency. Alternative B would be integrated into Valley Water’s
existing water systems, including coordinated operations of their surface-water reservoirs and
underlying groundwater aquifers. On average, the expected available emergency storage
supply would be 81,050 acre-feet under existing conditions and 77,350 acre-feet under future
conditions. However, the volume of water supplied for emergency purposes may exceed these
volumes because high salinity water from the Delta could be blended with low salinity water
from the Alternative B, depending on water supply conditions.
2.7.5.2 Water Supply: Long-Term Water Supply Reliability
Alternative B would improve M&I water-supply reliability and increase available supplies under
existing and future conditions for Valley Water. Alternative B would improve M&I water supplies
through an increased ability to fully utilize CVP allocations, development of local water supplies
from the Pacheco Creek watershed, and improved system flexibility. Alternative B would, on
average (all water year types), provide an increase of 3,900 acre-feet of M&I water supply to
Valley Water, under existing conditions. Under future conditions, the Alternative B would provide
an average (all water year types) of 1,960 acre-feet to Valley Water. During critical water years,
Alternative B would provide an increase of 5,620 acre-feet of M&I water supply to Valley Water
under existing conditions. Under future conditions, Alternative B would provide an increase of
3,610 acre-feet of M&I water in critical water years to Valley Water.
2.7.5.3 Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability
Alternative B would provide substantive beneficial improvements to SCCC steelhead habitat
conditions in Pacheco Creek through improved flow and temperature conditions. As shown in
Figure 2-23, Alternative B significantly increases the Steelhead Cohort Score in all water year
types, under both existing and future conditions. Under existing and future conditions, the
average increase in the Steelhead Cohort Score would be 183 and 178 percent, for all water
year types, respectively.
2.7.5.4 Ecosystem Improvement – San Joaquin River Watershed: IL4 Refuge Deliveries
Alternative B would allow Valley Water to provide a firm, 2,000 acre-feet supply of water in
below normal water years to RWSP, for use in the IL4 Refuge Water Supply Pool—which is
managed by the Reclamation and USFWS. The increased supply would provide habitat and
food for migratory birds of the Pacific Flyway, resident bird species, and many wildlife species.
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Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 2-23. Comparison of Steelhead Cohort Scores for Pacheco Creek for Alternative B
and Existing and Future Baseline Conditions

2.7.5.5 M&I Water Quality: Avoidance of San Luis Reservoir Low Point Issues
The expansion of Pacheco Reservoir under Alternative B would avoid the consequences of the
San Luis Reservoir low-point issue by taking delivery of CVP supplies earlier in the season,
storing these supplies in the expanded Pacheco Reservoir, using additional CVP and local
supplies developed through expansion of the Pacheco Reservoir, and using water stored in the
expanded reservoir as a source of blending water when needed. Under existing conditions,
Alternative B would avoid impaired water quality deliveries from San Luis Reservoir in 86
months out of the estimated 102 months when low point conditions occurred (based on 82-year
simulation period). Accordingly, under existing conditions, Alternative B would result in a 84
percent reduction in deliveries of impaired water quality to Valley Water water treatment plants.
Under future conditions, Alternative B would avoid impaired water quality deliveries from San
Luis Reservoir in 58 months out of the estimated 65 months when low point conditions occurred
(based on 82-year simulation period). Accordingly, under future conditions, Alternative B would
result in an 89 percent reduction in deliveries of impaired water quality to Valley Water water
treatment plants.
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2.8

Alternative C
Downstream, Hardfill Dam with a 140,000-Acre-Foot Reservoir; Variable
Flow Schedule with SBCWD Participation

Under Alternative C, Valley Water proposes to construct a new hardfill dam and other
associated facilities as presented in Figure 2-24. Valley Water would operate these facilities and
the expanded 140,000-acre-foot reservoir to increase emergency storage/emergency water
supply, improve water supply reliability, increase SCCC steelhead habitat suitability, increase
IL4 refuge water supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
Major facilities of Alternative C include:
•

a new hardfill dam, spillway, and inlet/outlet works at the upstream dam site;

•

an expanded reservoir with a total active storage capacity of 140,000 acre-feet;

•

new water conveyance facilities (pipelines, tunnel, and pump station) connecting the
expanded reservoir to the Pacheco Conduit;

•

decommissioning the existing North Fork dam and restoring segments of the North Fork
Pacheco Creek channel;

•

utility modifications including a new electrical substation and power transmission lines;
and

•

new permanent access roads and vehicular access improvements on SR-152 and
Kaiser-Aetna Road (i.e., temporary lane-widening of SR-152 and traffic signal).

Figure 2-25 presents the facilities at or near the hardfill dam site. The new hardfill dam would be
located 1.0 miles upstream from the confluence of North Fork Pacheco Creek and South Fork
Pacheco Creek. At full pool, the surface area of the expanded reservoir would be approximately
1,381 acres and the water surface elevation would be 693 feet above msl. Facilities included as
part of Alternative C, construction efforts required to construct these facilities, operations, and
maintenance of Alternative C, and DIFs that would be implemented as part of Alternative C are
summarized below. Chapter 3 of the Alternatives Development and Project Description
Appendix provides additional detail on the facilities (e.g., sizes, quantities, features),
construction (e.g., methods, approaches, sizes and quantities of individual staging, borrow, and
disposal sites), and operations and maintenance (e.g., operational considerations, water year
type determinations) of Alternative C. Attachment A to the Alternatives Development and Project
Description Appendix provides additional maps and schematics (e.g., map of access
improvements at SR 152 and Kaiser-Aetna Road, schedule of construction activities) for
Alternative C.
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Figure 2-24. Permanent Facilities and Expanded Reservoir for Alternative C
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Note: Not to scale

Figure 2-25. Schematic of Permanent Facilities At or Near the Alternative C Dam Site
2.8.1

Facilities

2.8.1.1 Dam, Spillway, Inlet/Outlet Works
Under Alternative C, a new hardfill dam with integrated spillway and inlet/outlet works would be
constructed 0.5 miles upstream from the existing North Fork Dam. The typical cross section for
the hardfill dam for Alternative C is the same as presented for the Proposed Project in Figure 29. The hardfill dam would be approximately 315 feet in height with a crest elevation of 718 feet
above msl. The width of the dam at the crest would be approximately 2,220 feet. To prepare the
foundation of the dam, approximately 1.60 million cubic yards would be excavated. The hardfill
dam would be built using a hardfill mix covered with concrete facing on both the upstream and
downstream faces. The new dam would require 4.2 million cubic yards of hardfill mix. Aggregate
for the hardfill mix would be sourced from on-site borrow areas. An impervious membrane would
be used on the upstream side of the dam to reduce seepage through the dam. Foundation
grouting near the toe of the dam on the upstream side would further reduce seepage. A
drainage gallery would be installed upstream from the hardfill dam with drain holes that extend
into the dam’s foundation.
The hardfill dam spillway would be a 130-feet wide by 440 feet long uncontrolled ogee spillway
(a type of spillway designed with a downstream shape to correspond with free falling water) with
a rectangular cross section incorporated into the dam structure. The spillway would be
positioned near the center of the dam to guide discharge directly into the stilling basin and
downstream channel. The spillway would include a chute on the downstream face of the dam
and a stilling basin at the downstream toe of the dam. Downstream from the stilling basin,
spillway discharges would be conveyed through a riprap lined return channel into the restored
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North Fork Pacheco Creek channel. All concrete features of the spillway would be constructed
with conventional reinforced concrete.
The inlet/outlet works included as part of Alternative C would consist of three adits on the
upstream face of the hardfill dam installed at 460, 530, and 660 feet above msl, a bypass intake
and pipeline, an intake tower built into the body of the dam, an outlet conduit cast through the
bottom of the dam, and an outlet/bifurcation structure. Valves at the connection of the adits to
the intake tower would allow for flow in and out of the reservoir at different elevations. To
enhance dissolved oxygen levels in the deeper portion of the reservoir, when needed, a
hypolimnetic aeration system would be located near the lowest adit inlet. These structures
would facilitate bi-directional water transfers to and from the Pacheco Conduit via the
conveyance pipeline and pump station, and provide emergency evacuation discharges and
targeted releases to North Fork Pacheco Creek. Under normal operating conditions, the
inlet/outlet facility would convey up to 490 cfs to/from Pacheco Conduit and simultaneously
release up to 50 cfs to North Fork Pacheco Creek. The outlet facilities would accommodate
emergency releases to North Fork Pacheco of up to 3,000 cfs in order to evacuate the reservoir
quickly should an unsafe condition develop at the dam.
2.8.1.2 Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Alternative C would include water conveyance facilities, including a pipeline and pump station,
to allow for the bi-directional conveyance of water between the expanded reservoir and
Pacheco Conduit. Water supplies from San Luis Reservoir would be conveyed via Pacheco
Conduit and then through the new conveyance pipeline and pump station to the expanded
reservoir. Water supplies from the expanded reservoir would also be conveyed through the new
conveyance pipeline and pump station to Pacheco Conduit for delivery to Valley Water and/or
SBCWD.
The conveyance pipeline would be a 114-inch-internal-diameter, welded steel pipeline with a
capacity of 490 cfs (matching the existing Pacheco Conduit capacity) and would include
permanent structures for related fixtures, such as air/vacuum valves, drains, and blowoffs. This
pipeline would be 5,200 feet long and would extend from the outlet/bifurcation structure
downstream to the pump station and further to the new Pacheco Conduit tie-in point
(approximately 400 feet south of SR 152). In order to tie-in the new pipeline into the existing
Pacheco Conduit, approximately 910 feet of the existing prestressed concrete Pacheco Conduit
would be removed and replaced with a single 114-inch-internal-diameter, welded steel pipe at
the tie-in point.
Pump Station
Alternative C would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The pump station would be
located 1.0 miles downstream from the new dam at an elevation of approximately 450 feet
above msl. The pump station and associated facilities would have an approximate footprint of
3.5 acres to accommodate the pump station building, parking areas, and a new electrical
substation. The new pump station would need to meet a wide range of lift and flow
requirements, including the need to accommodate flows up to 490 cfs. The pump station is
proposed to contain six two-stage vertical turbine pumps (five pumps in operation plus one
standby) and three single-stage vertical turbine pumps (two pumps in operation and one in
standby). To minimize noise levels generated by the pump station under Alternative C, due to
proximity to sensitive noise receptors, the pump station would be completely enclosed or
shielded with a solid barrier, providing, at a minimum, an 8-dBA reduction of noise levels.
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2.8.1.3 Existing North Fork Dam Decommissioning and Channel Restoration
Under Alternative C, the existing North Fork Dam and appurtenant facilities would be
decommissioned and the historic channel of North Fork Pacheco Creek within the inundation
area of the existing reservoir would be restored between the existing North Fork Dam and the
downstream end of the spillway return channel and outlet works return channel of the new dam.
Under Alternative C, approximately 0.5 miles of North Fork Pacheco Creek would be restored
between the spillway of the new dam (including the approximately 450-foot-long spillway return
channel) to the downstream from scour pool of existing dam and spillway. Alternative C would
focus on providing both spawning and rearing habitat for SCCC steelhead. The approach to the
design of the restoration channel and floodplain (e.g., alignment, hydraulics, composition) under
Alternative C would be the same as described for the Proposed Project (see Section 2.3.1.3). In
addition, Alternative C would incorporate placement of appropriate gravels to facilitate SCCC
steelhead spawning. Gravel would be obtained, potentially sourced from on-site, as uncrushed,
rounded river rock, free of debris and organic material.
2.8.1.4 Utilities
Under Alternative C, new electrical/power, water, and wastewater facilities would be developed.
Existing utilities affected by construction activities would also be relocated.
New Electrical Substation and Power Transmission Lines
Under Alternative C, a new 70 kV/4.16 kV substation rated at 13.44/17.92 MVA, and a new 70
kV overhead single transmission line circuit would be constructed and operated to provide
power to the dam and water conveyance facilities, including the pump station and outlet works.
The new electrical substation would be constructed and operated adjacent to the pump station
and would be located within the pump station footprint. The electrical substation would include a
control building to house the equipment required for proper functioning of the facility. 4.6 miles
of new 70 kV transmission line would connect the new substation to an existing PG&E
transmission line for power supply. This intertie is proposed to be located north of SR 152 near
Road/Dinosaur Point Road. Twenty-nine engineered tubular steel poles would be located along
the new transmission line alignment.
Other New Utilities and Utility Relocations
Under Alternative C, other new utilities and utility relocations would include:
•

New Water/Wastewater Facilities – Water/ wastewater facilities under Alternative C
would be the same as described for the Proposed Project (see Section 2.3.1.4).

•

New Telecommunications for Dam and Associated Facilities – Telecommunications
under Alternative C would be the same as described for the Proposed Project (see
2.3.1.4)

•

Utility Relocations – Utility relocations under Alternative C would be the same as
described for the Proposed Project (see Section 2.3.1.4).

2.8.1.5 Permanent and Temporary Access Roads and Improvements
Alternative C would include a combination of new permanent and temporary roads and
improvements to existing access routes as presented in Figure 2-26 to allow primary and
auxiliary access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
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Figure 2-26. Permanent and Temporary Access Roads for Alternative C
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The permanent and temporary access facilities for Alternative C include:
•

SR 152 Access Improvements: Primary vehicular access to the dam site during
construction would be provided by improving the existing at-grade intersection with a
temporary traffic signal and lane widening of SR 152 that would connect to a new
permanent frontage road accessed from Kaiser-Aetna Road. This at-grade crossing
would provide access to the dam site during the construction period. SR 152 would be
widened from two to three lanes in both the eastbound and westbound directions in the
vicinity of the Kaiser-Aetna Road intersection. The new lanes would extend variable
lengths, respective of their direction of travel and whether they are turning onto or exiting
from Kaiser-Aetna Road. In addition, new gravel access roads would be developed for
adjacent property owners. During construction of the temporary at-grade crossing, the
existing at-grade SR 152/Kaiser-Aetna Road crossing would remain in operation and
utilized during this time. Following construction, the temporary traffic signal and added
traffic lanes would be removed from the intersection and the area would be restored
similar to existing site conditions.

•

Frontage Road: The 1.6-mile frontage road under Alternative C would be the same as
the Proposed Project (see Section 2.3.1.5).

•

Dam Access Road: The dam access road for Alternative C follows the existing access
road alignment on the east side of the existing reservoir. This road is approximately 1
mile in length and would provide access to the proposed pump station, downstream from
the existing North Fork Dam. An additional segment of road would serve as an extension
of the frontage road, providing access to the outlet/ bifurcation structure. The access
road would require the construction of two bridges: one that spans across North Fork
Pacheco Creek (230 feet long, 30 feet wide) and one to cross the dam’s spillway (136
feet long, 30 feet wide).

•

Pacheco Conduit Tie-In Access Road: The 400-foot access road under Alternative C
would be the same as the Proposed Project (see Section 2.3.1.5).

•

Auxiliary Access Road (via Kaiser-Aetna Road): For Alternative C, where the dam is
located at the downstream site, the 1.7-mile auxiliary access road would be temporary
and not maintained following the construction period.

•

Property Owner Access Roads: The property access roads under Alternative C would
be the same as the Proposed Project (see Section 2.3.1.5).

•

Observation Trail: The observation trail under Alternative C would be the same as the
Proposed Project (see Section 2.3.1.5).

•

Temporary Construction Access Roads: Alternative C includes 8.9 miles of temporary
construction access roads that would connect to the permanent construction
access/frontage road to provide access to the borrow, staging, disposal, and stockpile
areas.

The permanent and temporary access roads as included in Alternative C are summarized in
Table 2-18 below.
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Table 2-18. Roadway Characteristics for Permanent and Temporary Roadways for Alternative C
Pacheco
Property
Auxiliary
Temporary
Dam Access Conduit TieOwner
Frontage
Item
Construction
Access
Roads
In Access
Access
Road
Roads
Road
Road
Roads
Roadway Type

Permanent

Permanent

Permanent

Permanent

Temporary

Asphalt

Asphalt

Aggregate
Base

Aggregate
Base

Aggregate
Base

Aggregate
Base

Total Width
(feet)

301

301

24

Single Lane2

Single Lane2

24

Length of
Road
(feet/miles)

8,600/1.6

5,000/1.0

400/0.1

9,100/1.7

158,100/29.9

46,800/8.9

Roadway
Surface

Permanent

Notes:
1
Total width reflects two 12-foot-wide lanes and two 3-foot-wide shoulders.
2
Construction quantity estimates based upon 14-foot roadway width.

2.8.1.6 Structure Demolition
Existing structures located within new facility footprints and the expanded reservoir inundation
area would be demolished under Alterative C. These structures include a residential building
and other miscellaneous infrastructure associated with the ranch operations within the new
inundation area. Demolition of structures associated with the existing North Fork Dam under
Alternatives C would be the same as the Proposed Project (see Section 2.3.1.6). The
demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements.
2.8.1.7 Watershed Management/Shoreline Buffer and Shoreline Access
Watershed management/shoreline buffer and shorelines access under Alternative C would be
the same as the Proposed Project (see Section 2.3.1.7).
2.8.2

Construction

This section describes the activities necessary to construct the facilities included as part of
Alternative C, including overall construction schedule and sequencing, methods for constructing
facilities, and overall construction program elements.
2.8.2.1 Construction Schedule and Sequencing
Construction of Alternative C would be initiated in 2025, with an estimated duration of 7.3 years.
Construction activities for Alternative C would typically occur up to five days per week (Monday
through Friday) for the hardfill dam construction. Construction of new hardfill dam, including the
foundation excavation, would occur in two 10-hour shifts (e.g., 20 hours per day). Construction
of other facilities (e.g., roads, water conveyance pipeline, power transmission line) would
typically occur up to six days per week (Monday through Saturday). Construction of other
facilities would typically occur during daytime hours with exceptions related to some roadway
construction associated with the temporary SR 152 lane widening. Construction activities
associated with the replacement of the Pacheco Conduit would occur 24 hours per day and
seven days per week in order to reduce outage time of this existing facility.
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2.8.2.2 Construction Sequencing and Methods for Facilities
Permanent and Temporary Access Construction Methods
Prior to large-scale construction activities of the dam, spillway, inlet/outlet works, pump station,
pipeline, and other facilities under Alternative C, various access improvements would be
completed to facilitate construction crews and equipment entering and exiting the construction
areas for these facilities. The new temporary at-grade widening and traffic signal, frontage road,
permanent dam access roads, and Pacheco Conduit tie-in access road would be constructed
early in the construction period, and, with the exception of the temporary at-grade widening and
traffic signal, would be used for both temporary construction access and permanent access to
facilities. The permanent dam access roads would be a continuation of the frontage road. In
addition, temporary construction access roads are proposed to provide access to staging,
borrow, stockpiling and disposal areas. Following the construction period, temporary roads
would be decommissioned. Prior to completion of the at-grade widening and traffic signal and
frontage road, construction crews and equipment would use the existing access from SR 152
currently used for operations and maintenance of North Fork Dam to access the new dam site
and the existing Kaiser-Aetna Road for temporary at-grade widening and adjacent access road
construction. Prior to completion of the SR 152 access improvements, large, constructionrelated trucks would enter and exit during non-peak hours.
Existing North Fork Dam Decommissioning and Channel Restoration Construction
Methods
Existing North Fork Dam Decommissioning
Construction activities and methods for decommissioning the existing North Fork Dam under
Alternative C would be the same as described for the Proposed Project (see Section 2.3.2.2.).
Channel Restoration
Channel restoration construction activities and methods under Alternative C would be the same
as described for the Proposed Project (see Section 2.3.2.2).
Dam, Spillway, and Inlet/Outlet Works Construction Methods
Construction methods and activities for the dam, spillway, and inlet/outlet works under
Alternative C would be the same as described for the Proposed Project (see Section 2.3.2.2).
Water Handling During Construction at New Dam Site
Water handling during construction under Alternative C would be the same as described for the
Proposed Project (see Section 2.3.2.2).
Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Construction Methods
Construction activities and methods for water conveyance between the expanded reservoir and
existing Pacheco Conduit under Alternative C would be the same as described for the Proposed
Project (see Section 2.3.2.2.).
Utilities Construction Methods
70 kV Power Transmission Line Construction
Power transmission line construction activities and methods under Alternative C would be the
same as described for the Proposed Project (see Section 2.3.2.2.).
Water/Wastewater Facilities
Construction activities and methods for water/wastewater facilities under Alternative C would be
the same as described for the Proposed Project (see Section 2.3.2.2.).
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Vegetation Clearing, Removal and Disposal Construction Methods
Alternative C would require varying amounts of clearing, removal, and disposal of vegetation
(categorized as either forest, brush, riparian, grasslands, or barren assemblages) within specific
portions of areas subject to inundation, as well as areas necessary to construct facilities
proposed under Alternative C. Clearing, removal, and disposal methods would be the same as
the Proposed Project (see Section 2.3.2.2.). Vegetation clearing within the new inundation area
would encompass approximately 222.8 acres and about 193 acres outside the new inundation
area.
2.8.2.3 Overall Construction Program
Construction Staging Areas, Batch Plants, On-Site Borrow, Disposal, and Stockpiling
Areas
Alternative C would include a mix of construction staging areas, batch plants, on-site material
borrow areas, reservoir disposal areas and stockpile areas as presented in Figure 2-27. The
temporary construction access roads would be connected to the new permanent dam access
roads, and would facilitate transportation to the staging, borrow, disposal, and stockpile areas
described below, and summarized in Table 2-19.
Construction Staging Areas
Construction of Alternative C would require 12 construction staging areas to allow for temporary
storage of materials and equipment, contractor and construction management offices, and
parking for workers and construction vehicles. These staging areas would also be used for
aggregate processing for the hardfill dam mix. The combined total extent of the staging areas
would be 54.0 acres. Of the 12 staging areas, 11 would be developed either near the existing
North Fork Dam, the new hardfill dam site, the existing reservoir inundation area, or near the SR
152 access improvement and auxiliary access road. To accommodate use of helicopters for
power transmission line construction, a twelfth staging area would be developed near the PG&E
intertie connection point.
Batch Plants
The development of batch plants under Alternative C would be the same as described for the
Proposed Project (see Section 2.3.2.3).
On-Site Material Borrow Areas
For Alternative C, sources of on-site materials for construction of the hardfill dam include SBA,
dam and spillway foundation excavation sites, and the existing dam site. Under Alternative C,
four SBAs with a total area of 80.7 acres would provide up to 6.9 million cubic yards of material
for the hardfill dam aggregate (hardfill mix). The construction methods, including postconstruction restoration of the SBAs, are the same as for the Proposed Project (see Section
2.3.2.3).
On-Site Disposal Areas
Unsuitable or excess material from foundation, existing dam, and borrow area excavations
would be disposed of in three designated reservoir disposal areas with a total area of 81.6
acres. The three disposal areas would be located within the expanded reservoir upstream from
the hardfill dam, below the full pool elevation (e.g., inundation area of expanded reservoir).
Portions of the inundation area of the existing Pacheco Reservoir between the new dam and
existing dam would also be used for disposal consistent with the channel restoration efforts.
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Figure 2-27. Borrow, Disposal, Staging, and Stockpiling Areas for Alternative C
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Table 2-19. Summary of Staging, Shell Borrow, and Disposal Areas Included for Alternative C
Total Volume
Total Volume
Total Volume
Item
Number
Areas (acres)
Available
Required
(MCY)
(MCY)
(MCY)
Staging Areas

12

54.0

--

--

--

6.91,2

3.52

6.5

4.9

Shell Borrow Areas

4

80.7

10.41

Disposal Areas

3

81.6

6.5

Notes:
1
All volumes are in-situ in the borrow area.
2
Excludes the waste that would be part of the excavation.
Key:
MCY = million cubic yards

Commercial Sources for Construction Materials
The commercial sources for construction materials under Alternative C would be the same as
described for the Proposed Project (see Section 2.3.2.3).
Offsite Disposal
Offsite disposal methods under Alternative C would be the same as described under the
Proposed Project (see Section 2.3.2.3). The total estimated volume of solid waste for disposal
would be 9,239 tons and would vary by construction year, with a maximum annual volume of
3,002 tons. The total estimated volume of recycled concrete would be 1,363 tons and would
vary by construction year, with a maximum annual volume of 261 tons.
Water Sources During Construction
The construction activities requiring water under Alternative C would be the same as described
for the Proposed Project (see Section 2.3.2.3).
Construction water needs would vary throughout the construction period, depending on the type
of construction activities occurring. For Alternative C, the estimated maximum annual demand
for any given year would be 69.1 million gallons. The sources of construction water under
Alternative C would be the same as described in the Proposed Project (see Section 2.3.2.3).
Temporary Work Areas
The temporary work areas for Alternative C will be the same as described for the Proposed
Project (see Section 2.3.2.3).
Dewatering
The dewatering methods used under Alternative C would be the same as described for the
Proposed Project (see Section 2.3.2.3).
Work Force and Equipment
During the peak of construction, the construction labor force would consist of multiple crews
plus construction management personnel. For Alternative C, it is estimated that the maximum
number of workers would be on the construction site during years four, six, and seven. During
these years, an average of 250 workers are estimated to be on site during the day and 160
workers onsite during the night, totaling 410 workers (see Table 3-34 in the Alternatives
Development and Project Description Appendix). For each on-site construction worker, one
commuter trip utilizing SR 152 would be required to access construction areas.
Alternative C would require a mix of equipment that would be on-site during construction, and
would consist of equipment necessary for earthmoving, concrete mixing, drilling and tunneling,
aerial transportation (e.g., helicopter for transmission line work), utilities, hoisting, paving, and
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vegetation clearing, removal, and disposal. Equipment may be removed from the site when no
longer needed for construction activities. Additional information on the typical construction
equipment needed for Alternative C can be found in Table 3-36 of the Alternatives Development
and Project Description Appendix.
Truck Trips and Haul Routes
The construction activities leading to increases in traffic generation near the site under
Alternative C would be the same as described for the Proposed Project (see Section 2.3.2.3).
Based on the location of the construction sites associated with Alternative C, it is likely that
construction workers would use a combination of local roads and SR 152 on their daily
commute. However, the majority of the commuter trips would use the same roads, primarily SR
152 and a short portion of Kaiser-Aetna Road. The maximum annual number of total truck trips
associated with importing materials onto the construction sites and removing waste materials is
11,611, occurring in years five, six, and seven of construction. All construction vehicles and
commuter vehicles would access the construction area by utilizing SR 152. Construction truck
trips and commuter trips are estimated to be distributed evenly between the westbound and
eastbound travel directions on SR 152.
2.8.3

Operations and Maintenance

2.8.3.1 Operations
Under Alternative C, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities, would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
These facilities and expanded reservoir would be operated to: (1) increase water supply
reliability and system operational flexibility, (2) help meet M&I and agricultural water demands
during drought periods and emergencies, (3) increase suitable spawning and rearing habitat for
SCCC steelhead in Pacheco Creek, and (4) improve water quality and minimize water supply
interruptions related to San Luis Reservoir low point issues.
Natural Inflows and Integrated Water Management
Natural inflows and integrated water management requirements for Alternative C would be the
same as described for the Proposed Project (see Section 2.3.3.1), with the following exception:
•

Long-term historical annual average inflows are estimated to be slightly larger due to the
larger drainage area associated with the downstream site (13,100 acre-feet)

The annual volume of CVP supplies pumped into the reservoir would vary considerably
depending on annual CVP allocations; demands within Valley Water and SBCWD service areas;
availability of other water supplies; storage levels in the expanded reservoir; and conveyance
limitations of Pacheco Conduit. Based on the WEAP simulation under future conditions, results
showed a range from zero acre-feet in a critical water year up to approximately 43,200 acre-feet
during a wet water year.
Releases to North Fork Pacheco Creek
Criteria for releases to North Fork Pacheco Creek (Variable Flow Schedule) and the habitat
storage reserve (35,000 acre-feet) for Alternative C would be the same as described for the
Proposed Project.
Monitoring Program
The monitoring program under Alternative C would be the same as described for the Proposed
Project (see Section 2.3.3.1).
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Adaptive Management Plan
The adaptive management plan under Alternative C would be the same as described for the
Proposed Project (see Section 2.3.3.1).
2.8.3.2 Maintenance
Maintenance activities under Alternative C would be similar to those described for the Proposed
Project (see Section 2.3.3.2).
2.8.4

Design and Implementation Features

Under Alternative C, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table 2-4. Collectively these DIFs have been developed for inclusion into Alternative
C to avoid or minimize potential impacts associated with Project design, or construction, or are a
required function of implementation and/or operation.
2.8.5

Ability to Address Project Objectives/Benefits

Table 2-20 illustrates the ability of the Alternative C to meet Project objectives by quantifying net
benefits. Alternative C would address, to varying degrees, both of the primary Project objectives
and both of the secondary Project objectives.
Table 2-20. Ability of Alternative C to Address Project Objectives and Summary of the Net Benefits
Existing
Future
Conditions Conditions
Benefit
Objective Addressed
Indicators8
(2017)10
(2020)10
Emergency
Response

Water Supply

Primary Objective: Increase water
supply reliability and system
operational flexibility to help meet
M&I and agricultural water
demands in Santa Clara and San
Benito Counties during drought
periods and emergencies, or to
address shortages due to
regulatory and environmental
restrictions

Ecosystem
Improvement
– Pacheco
Creek

Primary Objective: Increase
suitable habitat in Pacheco Creek
for federally threatened SCCC
steelhead through improved water
temperature and flow conditions

Ecosystem
Improvement
– San
Joaquin River
Watershed

Secondary Objective: Develop
water supplies for environmental
water needs at IL4 wildlife refuges
to support habitat management in
the Delta watershed

M&I Water
Quality

Secondary Objective: Improve
water quality and minimize supply
interruptions, when water is
needed, for Santa Clara and San
Benito Counties, to increase
operational flexibility for south-ofDelta contractors dependent on
San Luis Reservoir
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Net increase in regional surface
storage (Pacheco Reservoir and
Valley Water's surface
118,680 AF
reservoirs) and groundwater
storage (North County Santa
Clara Subbasin) 1, 2, 9

108,350 AF

Net increase in baseline
supplies available to Valley
5,090 AF/
Water and SBCWD; average all 9,080 AF
years and critical years only3, 7, 8

3,730 AF/
8,630 AF

Percent increase in Steelhead
Cohort Score 4, 9

153%

142%

Provides adult attraction pulse
flows for SCCC steelhead

Yes

Length of new stream channel
habitat5

0.5 miles

Net increase in Incremental
Level 4 water deliveries to San
Joaquin River watershed
refuges in below normal years6,

2,000 AF

2,000 AF

96 months out
of 102 months
(94%
reduction)

63 months out
of 65 months
(97%
reduction)

7, 9

Number of months of avoided
impaired water quality deliveries
from San Luis Reservoir over
82-year simulation period8, 9
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Table 2-20. Ability of Alternative C to Address Project Objectives and Summary of the Net Benefits
(contd.)
Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on reservoir
and groundwater storage volumes.
2
Under existing conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of
connection to the SCVWD or SBCWD water systems. Under Alternative C, an expanded Pacheco Reservoir would be connected
to Valley Water and SBCWD water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on Valley Water and
SBCWD water supplies.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of
the ability of Pacheco Creek to support South-Central California Coast steelhead through all life stages. See Section 3.6.3.4 for
additional information on effects to SCCC steelhead.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir
and would be restored between the spillway of the new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. The values reflect the total
quantity of water that Valley Water—and SBCWD for the Proposed Project and Alternative C—would transfer from their current
CVP contract allocation—directly or through exchanges—to the Refuge Water Supply Program. See Section 3.5.3.3 for additional
information on benefits of refuge deliveries.
7
Water year types based on the Sacramento Valley water year hydrologic classification.
8
Values were derived from CalSim II and Valley Water’s WEAP model.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries
Numerical Modeling Appendix.
10
Existing conditions (2017) reflect the level of water supply demand and regulatory requirements in 2017, patterns of land use in
2017, and the water-related facilities assumed to be in place in 2017. Future conditions (2030) reflect the projected level of water
supply demand and regulatory requirements in 2030, projected climate conditions centered around 2030, projected patterns of land
use in 2030, and the additional water-related facilities assumed to be in place by 2030. See Sections 3.1.2.1 and 3.12.3.1 for
additional information on existing and future conditions.
Key:
% = percent
AF = acre-feet
Delta = Sacramento-San Joaquin Delta
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South-Central Coastal California
WEAP = Water Evaluation And Planning System
Valley Water = Santa Clara Valley Water District

2.8.5.1 Emergency Response: Emergency Storage/Emergency Water Supplies
Alternative C would provide Valley Water and SBCWD with a dedicated emergency water
supply, and would avoid undesirable results caused by long-term reliance on groundwater
during emergencies. In an emergency, Alternative C could deliver—either directly or by
exchange—water to Valley Water and SBCWD. Emergency response water supplies are
increases in water supplies stored in surface reservoirs and underlying groundwater basins that
can be delivered in the event of catastrophic event in the Delta or other emergency. Alternative
C would be integrated into Valley Water’s and SBCWD’s existing water systems, including
coordinated operations of their surface-water reservoirs and underlying groundwater aquifers.
On average, the expected available emergency storage supply would be 118,680 acre-feet
under existing conditions and 108,350 acre-feet under future conditions. However, the volume of
water supplied for emergency purposes may exceed these volumes because high salinity water
from the Delta could be blended with low salinity water from the Alternative C, depending on
water supply conditions.
2.8.5.2 Water Supply: Long-Term Water Supply Reliability
Alternative C would improve M&I water-supply reliability and increase available supplies under
existing and future conditions for Valley Water and SBCWD. Alternative C would improve M&I
water supplies through an increased ability to fully utilize CVP allocations, development of local
water supplies from the Pacheco Creek watershed, and improved system flexibility. The
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Alternative C would, on average (all water year types), provide an increase of 5,090 acre-feet of
M&I water supply to Valley Water and SBCWD, under existing conditions. Under future
conditions, the Alternative C would provide an average (all water year types) of 3,730 acre-feet
to Valley Water and SBCWD. During critical water years, Alternative C would provide an
increase of 9,080 acre-feet of M&I water supply to Valley Water and SBCWD under existing
conditions. Under future conditions, Alternative C would provide an increase of 8,630 acre-feet
of M&I water in critical water years to Valley Water and SBCWD.
2.8.5.3 Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability
Alternative C would provide substantive beneficial improvements to SCCC steelhead habitat
conditions in Pacheco Creek through improved flow and temperature conditions. As shown in
Figure 2-28, Alternative C significantly increases the Steelhead Cohort Score in all water year
types, under both existing and future conditions. Under existing and future conditions, the
average increase in the Steelhead Cohort Score would be 153 and 142 percent, for all water
year types, respectively.

Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 2-28. Comparison of Steelhead Cohort Scores for Pacheco Creek for Alternative C
and Existing and Future Baseline Conditions
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2.8.5.4 Ecosystem Improvement – San Joaquin River Watershed5: IL4 Refuge Deliveries
Alternative C would allow Valley Water and SBCWD to provide a firm, 2,000 acre-feet supply of
water in below normal water years to RWSP, for use in the IL4 Refuge Water Supply Pool—
which is managed by the Reclamation and USFWS. The increased supply would provide habitat
and food for migratory birds of the Pacific Flyway, resident bird species, and many wildlife
species.
2.8.5.5 M&I Water Quality: Avoidance of San Luis Reservoir Low Point Issues
The expansion of Pacheco Reservoir under Alternative C would avoid the consequences of the
San Luis Reservoir low-point issue by taking delivery of CVP supplies earlier in the season,
storing these supplies in the expanded Pacheco Reservoir, using additional CVP and local
supplies developed through expansion of the Pacheco Reservoir, and using water stored in the
expanded reservoir as a source of blending water when needed. Under existing conditions,
Alternative C would avoid impaired water quality deliveries from San Luis Reservoir in 96
months out of the estimated 102 months when low point conditions occurred (based on 82-year
simulation period). Accordingly, under existing conditions, Alternative C would result in a 94
percent reduction in deliveries of impaired water quality to Valley Water water treatment plants.
Under future conditions, Alternative C would avoid impaired water quality deliveries from San
Luis Reservoir in 63 months out of the estimated 65 months when low point conditions occurred
(based on 82-year simulation period). Accordingly, under future conditions, Alternative C would
result in a 97 percent reduction in deliveries of impaired water quality to Valley Water water
treatment plants.

2.9

Alternative D
Downstream, Earthfill Dam with a 140,000-Acre-Foot Reservoir; Fixed Flow
Schedule

Under Alternative D, Valley Water proposes to construct a new earthfill dam and other
associated facilities as presented in Figure 2-29. Valley Water would operate these facilities and
the expanded 140,000-acre-foot reservoir to increase emergency storage/emergency water
supply, improve water supply reliability, increase SCCC steelhead habitat suitability, increase
IL4 refuge water supplies, and reduce impaired water quality deliveries from San Luis Reservoir.
Major facilities of Alternative D include:
•

a new earthfill dam, spillway, and inlet/outlet works at the upstream dam site;

•

an expanded reservoir with a total active storage capacity of 140,000 acre-feet;

•

new water conveyance facilities (pipelines, tunnel, and pump station) connecting the
expanded reservoir to the Pacheco Conduit;

•

decommissioning the existing North Fork dam and restoring segments of the North Fork
Pacheco Creek channel;

•

utility modifications including a new electrical substation and power transmission lines;
and

•

new permanent access roads and vehicular access improvements on SR-152 and
Kaiser-Aetna Road (i.e., permanent tight diamond interchange).

Figure 2-30 presents the facilities at or near the earthfill dam site. The new earthfill dam would
be located 1.0 miles upstream from the confluence of North Fork Pacheco Creek and South
Fork Pacheco Creek. At full pool, the surface area of the expanded reservoir would be
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approximately 1,381 acres and the water surface elevation would be 693 feet above msl.
Facilities included as part of Alternative D, construction efforts required to construct these
facilities, operations, and maintenance of Alternative D, and DIFs that would be implemented as
part of Alternative D are summarized below. Chapter 3 of the Alternatives Development and
Project Description Appendix provides additional detail on the facilities (e.g., sizes, quantities,
features), construction (e.g., methods, approaches, sizes, and quantities of individual staging,
borrow, and disposal sites), and operations and maintenance (e.g., operational considerations,
water year type determinations) of Alternative D. Attachment A to the Alternatives Development
and Project Description Appendix provides additional maps and schematics (e.g., map of
access improvements at SR 152 and Kaiser-Aetna Road, schedule of construction activities) for
Alternative D.
2.9.1

Facilities

2.9.1.1 Dam, Spillway, Inlet/Outlet Works
Under Alternative D, a new earthfill dam with spillway and inlet/outlet works facility would be
constructed at a site 0.3 miles upstream from the existing North Fork Dam. The typical cross
section for the earthfill dam under Alternative D is the same as Alternative A as presented in
Figure 2-15. The earthfill dam would be approximately 320 feet in height with a crest elevation
of 718 feet above msl. The width of the dam at the crest would be approximately 2,260 feet. To
prepare the foundations of the dam and spillway, approximately 4.42 million cubic yards would
be excavated. The earthfill dam would be built using an impervious core flanked by an outer
shell of compatible fill with chimney and blanket filters and drains. The impervious core would be
constructed using approximately 2.70 million cubic yards of fine-grained, low-plasticity clay
sourced from on-site borrow areas. The shell would be constructed using approximately 13.1
million cubic yards of materials sourced from required excavations, supplemented with material
from shell borrow areas on site. The chimney blanket filters and drains would be constructed
using sand and gravel imported from commercial sources. The upstream face would include a
riprap layer and a bedding layer to prevent erosion.
The earthfill dam spillway would be an 85-foot-wide by 2,600-foot-long uncontrolled ogee
spillway with a rectangular cross section located adjacent to the east abutment of the dam,
positioned to guide discharge into a riprap lined return channel into the North Fork Pacheco
Creek channel. The spillway would include a chute and a stilling basin. Downstream from the
stilling basin, spillway discharges would be conveyed through a riprap lined return channel into
the restored North Fork Pacheco Creek channel. All concrete features of the spillway would be
constructed with conventional reinforced concrete.
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Figure 2-29. Permanent Facilities and Expanded Reservoir for Alternative D
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Note: Not to scale

Figure 2-30. Schematic of Permanent Facilities At or Near the Alternative D Dam Site
The inlet/outlet works included as part of Alternative D would consist of an intake control shaft
built separate of the body of the dam, three adits on the intake shaft installed at 460, 530, and
600 feet above msl, a welded steel outlet conduit installed in a horseshoe inlet/outlet tunnel
backfilled with concrete under the east abutment, a bypass intake and pipeline, and an
outlet/bifurcation structure. To enhance dissolved oxygen in the lower portion of the reservoir,
when needed, a hypolimnetic aeration system would be located near the lower adit inlet. All
concrete features of the inlet/outlet works would be constructed with conventional reinforced
concrete. The emergency outlet and bypass control valves would be positioned to discharge
into a riprap lined swale outlet channel. These structures would facilitate bi-directional water
transfers to and from the Pacheco Conduit via the conveyance pipeline and pump station, and
provide emergency evacuation discharges and targeted releases to North Fork Pacheco Creek.
Under normal operating conditions, the inlet/outlet facility would convey up to 490 cfs to/from
Pacheco Conduit and simultaneously release up to 50 cfs to North Fork Pacheco Creek. The
outlet facilities would accommodate emergency releases to North Fork Pacheco of up to 3,000
cfs in order to evacuate the reservoir quickly should an unsafe condition develop at the dam.
2.9.1.2 Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Alternative D would include water conveyance facilities, including a pipeline and pump station,
to allow for the bi-directional conveyance of water between the expanded reservoir and
Pacheco Conduit. Water supplies from San Luis Reservoir would be conveyed via Pacheco
Conduit and then through the new conveyance pipeline and pump station to the expanded
reservoir. Water supplies from the expanded reservoir would also be conveyed through the new
conveyance pipeline and pump station to Pacheco Conduit for delivery to Valley Water and/or
SBCWD.
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The conveyance pipeline would be a 114-inch-internal-diameter, welded steel pipeline with a
capacity of 490 cfs (matching the existing Pacheco Conduit capacity) and would include
permanent structures for related fixtures, such as air/vacuum valves, drains, and blowoffs. This
pipeline would be 4,500 feet long and would extend from the outlet/bifurcation structure
downstream to the pump station and further to the new Pacheco Conduit tie-in point
(approximately 400 feet south of SR 152). In order to tie-in the new pipeline into the existing
Pacheco Conduit, approximately 910 feet of the existing prestressed concrete Pacheco Conduit
would be removed and replaced with a single 114-inch-internal-diameter, welded steel pipe at
the tie-in point.
Pump Station
The pump station under Alternative D would be the same as described for Alternative C (see
Section 2.8.1.2).
2.9.1.3 Existing North Fork Dam Decommissioning and Channel Restoration
Under Alternative D, the existing North Fork Dam and appurtenant facilities would be
decommissioned and the historic channel of North Fork Pacheco Creek within the inundation
area of the existing reservoir would be restored between the existing North Fork Dam and the
downstream end of the spillway return channel and outlet works return channel of the new dam.
Under Alternative D, approximately 0.3 miles of North Fork Pacheco Creek would be restored
between the spillway of the new dam (including the approximately 450-foot-long spillway return
channel) to the downstream from scour pool of existing dam and spillway. Alternative D would
focus on providing rearing habitat for SCCC steelhead. The approach to the design of the
restoration channel and floodplain (e.g., alignment, hydraulics, composition,) under Alternative D
would be the same as described for the Proposed Project (see Section 2.3.1.3). To keep adult
SCCC steelhead from entering the restored channel, a physical barrier may be placed on North
Fork Pacheco Creek near the confluence with South Fork Pacheco Creek.
2.9.1.4 Utilities
Under Alternative D, new electrical/power, water, and wastewater facilities would be developed.
Existing utilities affected by construction activities would also be relocated.
New Electrical Substation and Power Transmission Lines
New electrical substation and power transmission line facilities under Alternatives D would be
the same as Alternative C (see Section 2.8.1.4).
Other New Utilities and Utility Relocations
Under Alternative D, other new utilities and utility relocations would include:
•

New Water/Wastewater Facilities – Water/ wastewater facilities under Alternative D
would be the same as described for the Proposed Project (see Section 2.3.1.4)

•

New Telecommunications for Dam and Associated Facilities – Telecommunications
under Alternative D would be the same as described for the Proposed Project (see
Section 2.3.1.4)

•

Utility Relocations – Utility relocations under Alternative D would be the same as
described for the Proposed Project (see Section 2.3.1.4).

2.9.1.5 Permanent and Temporary Access Roads and Improvements
Alternative D would include a combination of new permanent and temporary roads and
improvements to existing access routes as presented in Figure 2-31 to allow primary and
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auxiliary access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
The permanent and temporary access facilities for Alternative D include:
•

SR 152 Access Improvements: Primary vehicular access to the dam site would be
provided by a new permanent, paved tight diamond interchange and overpass located at
the SR 152/Kaiser-Aetna Road intersection that would connect to a new permanent
frontage road accessed from Kaiser-Aetna Road. In addition, new gravel access roads
would be developed for adjacent property owners. The location and design of the
permanent interchange and new gravel roads for Alternative D would be the same as the
Proposed Project. During construction of the permanent interchange, the existing atgrade SR 152/Kaiser-Aetna Road crossing would remain in operation and utilized during
this time.

•

Frontage Road: The 1.6-mile frontage road under Alternative D would be the same as
the Proposed Project (see Section 2.3.1.5).

•

Dam Access Road: The dam access road for Alternative D would be approximately 1.3
miles and extend along the west side of the proposed dam and would provide access to
the pump station, dam face, and dam crest with a series of switchbacks. Also included in
Alternative D is a secondary, approximately 1 mile dam access road which would be
located on the eastern side of the proposed earthfill dam. The secondary access road
would require the construction of two bridges: one that spans across North Fork
Pacheco Creek (230 feet long, 30 feet wide) and one to cross over the spillway of the
new dam (91 feet long, 36 feet wide). A box culvert would be required to cross North
Fork Pacheco Creek to provide access to the proposed pump station, just downstream
from the existing North Fork Dam location.

•

Pacheco Conduit Tie-In Access Road: The 400-foot access road under Alternative D
would be the same as the Proposed Project (see Section 2.3.1.5).

•

Auxiliary Access Road (via Kaiser-Aetna Road): For Alternative D, where the dam is
located at the downstream site, the 1.7-mile auxiliary access road would be temporary
and not maintained following the construction period.

•

Property Owner Access Roads: The property access roads under Alternative D would
be the same as the Proposed Project (see Section 2.3.1.5).

•

Observation Trail: The observation trail under Alternative D would be the same as the
Proposed Project (see Section 2.3.1.5).

•

Temporary Construction Access Roads: Alternative D includes 11.3 miles of
temporary construction access roads that would connect to the permanent construction
access/frontage road to provide access to the borrow, staging, disposal, and stockpile
areas.

The permanent and temporary access roads included in Alternative D are summarized in Table
2-21.
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Figure 2-31. Permanent and Temporary Access Roads for Alternative D
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Table 2-21. Roadway Characteristics for Permanent and Temporary Roadways for Alternative D
Pacheco
Property
Auxiliary
Temporary
Owner
Frontage
Dam Access Conduit TieItem
Access
Construction
In Access
Access
Road
Roads
Road
Roads
Road
Roads
Roadway Type Permanent

Permanent

Permanent

Permanent

Permanent

Temporary

Asphalt

Asphalt

Aggregate
Base

Aggregate
Base

Aggregate
Base

Aggregate Base

Total Width
(feet)

301

301

24

Single Lane2

Single Lane2

24

Length of
Road
(feet/miles)

8,600/1.6

11,900/2.2

400/0.1

9,100/1.7

158,100/29.9

59,400/11.3

Roadway
Surface

Notes:
1
Total width reflects two 12-foot-wide lanes and two 3-foot-wide shoulders.
2
Construction quantity estimates based upon 14-foot roadway width.

2.9.1.6 Structure Demolition
Existing structures located within new facility footprints and the expanded reservoir inundation
area would be demolished under Alterative D. These structures include a residential building
and other miscellaneous infrastructure associated with the ranch operations within the new
inundation area. Demolition of structures associated with the existing North Fork Dam under
Alternatives D would be the same as the Proposed Project (see Section 2.3.1.6). The
demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements.
2.9.1.7 Watershed Management/Shoreline Buffer and Shoreline Access
Watershed management/ shoreline buffer and shoreline access under Alternative D would be
the same as Proposed Project (see Section 2.3.1.7).
2.9.2

Construction

This section describes the activities necessary to construct the facilities included as part of
Alternative D, including overall construction schedule and sequencing, methods for constructing
facilities, and overall construction program elements.
2.9.2.1 Construction Schedule and Sequencing
Construction of Alternative D would be initiated in 2025, with an estimated duration of 7.2 years.
Construction activities for Alternative D would typically occur up to five days per week (Monday
through Friday) for the earthfill dam construction. Construction of new earthfill dam, including
the foundation excavation, would occur in two 10-hour shifts (e.g., 20 hours per day).
Construction of other facilities (e.g., roads, water conveyance pipeline, power transmission line)
would typically occur up to six days per week (Monday through Saturday). Construction of other
facilities would typically occur during daytime hours with exceptions related to some roadway
construction associated with the permanent SR 152 interchange. Construction activities
associated with the replacement of the Pacheco Conduit would occur 24 hours per day and
seven days per week in order to reduce outage time of this existing facility.
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2.9.2.2 Construction Sequencing and Methods for Facilities
Permanent and Temporary Access Construction Methods
Permanent and temporary access improvements under Alternative D would be constructed
using the same methods as described for the Proposed Project.
Existing North Fork Dam Decommissioning and Channel Restoration Construction
Methods
Existing North Fork Dam Decommissioning
Construction activities and methods for decommissioning the existing North Fork Dam under
Alternative D will be the same as described for the Proposed Project (see Section 2.3.2.2).
Channel Restoration
Channel restoration construction activities and methods under Alternative D would be the same
as described for Alternative A (see Section 2.6.2.2).
Dam, Spillway, and Inlet/Outlet Works Construction Methods
Construction methods and activities for the dam, spillway, and inlet/outlet works under
Alternative D would be the same as described for Alternative A (see Section 2.6.2.2).
Water Handling During Construction at New Dam Site
Water handling during construction under Alternative D would be the same as described for
Alternative A (see Section 2.6.2.2).
Water Conveyance Between Expanded Reservoir and Existing Pacheco Conduit
Construction Methods
Construction activities and methods for water conveyance between the expanded reservoir and
existing Pacheco Conduit under Alternative D would be the same as described for the Proposed
Project (see Section 2.3.2.2).
Utilities Construction Methods
70 kV Power Transmission Line Construction
Power transmission line construction activities and methods under Alternative D would be the
same as described for the Proposed Project (see Section 2.3.2.2).
Water/Wastewater Facilities
Construction activities and methods for water/wastewater facilities under Alternative D would be
the same as described for the Proposed Project (see Section 2.3.2.2).
Vegetation Clearing, Removal and Disposal Construction Methods
Alternative D would require varying amounts of clearing, removal, and disposal of vegetation
(categorized as either forest, brush, riparian, grasslands, or barren assemblages) within specific
portions of areas subject to inundation, as well as areas necessary to construct facilities
proposed under Alternative D. Clearing, removal, and disposal methods would be the same as
the Proposed Project (see Section 2.3.2.2). Vegetation clearing within the new inundation area
would encompass approximately 253 acres and about 370 acres outside the new inundation
area.
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2.9.2.3 Overall Construction Program
Construction Staging Areas, Batch Plants, On-Site Borrow, Disposal, and Stockpiling
Areas
Alternative D would include a mix of construction staging areas, batch plants, on-site material
borrow areas, reservoir disposal areas and stockpile areas as presented in Figure 2-32. The
temporary construction access roads would be connected to the new permanent dam access
roads, and would facilitate transportation to the staging, borrow, disposal, and stockpile areas
described below, and summarized in Table 2-22.
Table 2-22. Summary of Staging, Shell Borrow, Core Borrow, and Disposal Areas Included for
Alternative D
Total
Total
Total
Volume
Volume
Areas
Item
Number
Volume
Available
Required
(acres)
(MCY)
(MCY)
(MCY)
Staging Areas

9

38.6

--

--

--

10.41,2

6.92

Shell Borrow Areas

4

80.7

10.41

Core Borrow Areas

2

110.1

3.21

2.61,2

1.42

Disposal Areas

2

129.7

5

5

4.1

Notes:
1
All volumes are in-situ in the borrow area.
2
Excludes the waste that would be part of the excavation.
Key:
MCY = million cubic yards

Construction Staging Areas
Construction of Alternative D would require nine construction staging areas to allow for
temporary storage of materials and equipment, contractor and construction management
offices, and parking for workers and construction vehicles. The combined total extent of the
staging areas would be 38.6 acres. Of the nine staging areas, eight would be developed either
near the existing North Fork Dam, the new earthfill dam site, the existing reservoir inundation
area, or near the SR 152 access improvement and auxiliary access road. To accommodate use
of helicopters for power transmission line construction, a ninth staging area would be developed
near the PG&E intertie connection point.
Batch Plants
The development of batch plants under Alternative D would be the same as described for
Alternative A (see Section 2.6.2.3).
On-Site Material Borrow Areas
For Alternative D, sources of on-site materials for construction of the earthfill dam include SBAs,
CBAs, dam and spillway foundation excavation sites, and the existing North Fork Dam. Under
Alternative D, four SBAs with a total area of 80.7 acres would provide up to 10.4 million cubic
yards of material required for the earthfill dam shells. Under Alternative D, two CBAs with a total
area of 110.1 acres would provide up to 2.6 million cubic yards of impervious core material.
Processing of core borrow, such as crushing for aggregate and removal of oversize rocks and
initial moisture conditioning for core material, would take place within these borrow areas. The
construction methods, including post-construction restoration, of the SBAs and CBAs are the
same as for the SBAs for the Proposed Project (see Section 2.3.2.3).
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Figure 2-32. Borrow, Disposal, Staging, and Stockpiling Areas for Alternative D
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On-Site Disposal Areas
Unsuitable or excess material from foundation, borrow area excavations and North Fork Dam
would be disposed of in two designated reservoir disposal areas with a total area of 129.7
acres. One disposal/borrow area would be located within the downstream CBA. The remaining
disposal area would be located within the expanded reservoir upstream from the earthfill dam,
below the full pool elevation (e.g., inundation area of expanded reservoir). Portions of the
inundation area of the existing Pacheco Reservoir between the new dam and existing dam
would also be used for disposal consistent with the channel restoration efforts.
Commercial Sources for Construction Materials
The commercial sources for construction materials under Alternative D would be the same as
described for Alternative A (see Section 2.6.2.3).
Offsite Disposal
Offsite disposal methods under Alternative D would be the same as described under the
Proposed Project (see Section 2.3.2.3). The total estimated volume of solid waste for disposal
would be 8,844 tons and would vary by construction year, with a maximum annual volume of
3,002 tons. The total estimated volume of recycled concrete would be 1,454 tons and would
vary by construction year, with a maximum annual volume of 261 tons.
Water Sources During Construction
The construction activities requiring water under Alternative D would be the same as described
for Alternative A (see Section 2.6.2.3).
Construction water needs would vary throughout the construction period, depending on the type
of construction activities occurring. For Alternative D, the estimated maximum annual demand
for any given year would be 55.1 million gallons. The sources of construction water under
Alternative D would be the same as described in the Proposed Project (see Section 2.3.2.3).
Temporary Work Areas
The temporary work areas for Alternative D will be the same as described in the Proposed
Project (see Section 2.3.2.3).
Dewatering
The dewatering methods used under Alternative D would be the same as described for the
Proposed Project (see Section 2.3.2.3).
Work Force and Equipment
During the peak of construction, the construction labor force would consist of multiple crews
plus construction management personnel. For Alternative D, it is estimated that the maximum
number of workers would be on the construction site during years four, six, and seven. During
these years, an average of 410 workers are estimated to be on site during the day and 270
workers onsite during the night, totaling 680 workers (see Table 3-35 in the Alternatives
Development and Project Description Appendix). For each on-site construction worker, one
commuter trip utilizing SR 152 would be required to access construction areas.
Alternative D would require a mix of equipment that would be on-site during construction, and
would consist of equipment necessary for earthmoving, concrete mixing, drilling and tunneling,
aerial transportation (e.g., helicopter for transmission line work), utilities, hoisting, paving, and
vegetation clearing, removal, and disposal. Equipment may be removed from the site when no
longer needed for construction activities. Additional information on the typical construction
equipment needed for Alternative D can be found in Table 3-36 of the Alternatives Development
and Project Description Appendix.
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Truck Trips and Haul Routes
The construction activities leading to increases in traffic generation near the site under
Alternative D would be the same as described for Alternative A (see Section 2.6.2.3).
Based on the location of the construction sites associated with Alternative D, it is likely that
construction workers would use a combination of local roads and SR 152 on their daily
commute. However, the majority of the commuter trips would use the same roads, primarily SR
152 and a short portion of Kaiser-Aetna Road. The maximum annual number of total truck trips
associated with importing materials onto the construction sites and removing waste materials is
17,531, occurring in years four, five, and six of construction. All construction vehicles and
commuter vehicles would access the construction area by utilizing SR 152. Construction truck
trips and commuter trips are estimated to be distributed evenly between the westbound and
eastbound travel directions on SR 152.
2.9.3

Operations and Maintenance

2.9.3.1 Operations
Under Alternative D, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities, would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
These facilities and the expanded reservoir would be operated: (1) to increase water supply
reliability and system operational flexibility; (2) help meet M&I and agricultural water demands
during drought periods and emergencies; (3) increase suitable habitat for SCCC steelhead in
Pacheco Creek; and (4) improve water quality and minimize water supply interruptions related
to San Luis Reservoir low point issues.
Natural Inflows and Integrated Water Management
Natural inflows and integrated water management requirements for Alternative D would be the
same as described for Alternative A (see Section 2.6.3.1), with the following exception:
•

Long-term historical annual average inflows are estimated to be slightly larger due to the
larger drainage area associated with the downstream site (13,100 acre-feet)

The annual volume of CVP supplies pumped into the reservoir would vary considerably
depending on annual CVP allocations; demands within Valley Water and SBCWD service areas;
availability of other water supplies; storage levels in the expanded reservoir; and conveyance
limitations of Pacheco Conduit. Based on the WEAP simulation under future conditions, results
showed a range from zero acre-feet in multiple critical water years up to approximately 37,700
acre-feet during a wet water year.
Releases to North Fork Pacheco Creek
Criteria for releases to North Fork Pacheco Creek (Fixed Flow Schedule) and the habitat
storage reserve (55,000 acre-feet) for Alternative D would be the same as described for
Alternative A (see Section 2.6.3.1).
Monitoring Program
The monitoring program under Alternative D would be the same as described for Alternative A
(see Section 2.6.3.1).
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Adaptive Management Plan
The adaptive management plan under Alternative D would be the same as described for the
Proposed Project (see Section 2.3.3.1).
2.9.3.2 Maintenance
Maintenance activities under Alternative D would be similar to those described for the Proposed
Project (see Section 2.3.3.1).
2.9.4

Design and Implementation Features

Under Alternative D, Valley Water and/or its contractors will incorporate and implement the DIFs
identified in Table 2-4. Collectively these DIFs have been developed for inclusion into Alternative
D to avoid or minimize potential impacts associated with Project design, or construction, or are a
required function of implementation and/or operation. Section 2.3.4 provides a full description of
each DIF.
2.9.5

Ability to Address Project Objectives/Benefits

Table 2-23 illustrates the ability of the Alternative D to meet Project objectives by quantifying net
benefits. Alternative D would address, to varying degrees, both of the primary Project objectives
and both of the secondary Project objectives.
Table 2-23. Ability of Alternative D to Address Project Objectives and Summary of the Net Benefits
Existing
Future
Benefit
Objective Addressed
Indicators8
Conditions
Conditions
(2017)10
(2020) 10

Emergency
Response

Water Supply

Ecosystem
Improvement –
Pacheco Creek

Ecosystem
Improvement –
San Joaquin River
Watershed

Primary Objective: Increase
water supply reliability and
system operational flexibility
to help meet M&I and
agricultural water demands in
Santa Clara and San Benito
Counties during drought
periods and emergencies, or
to address shortages due to
regulatory and environmental
restrictions
Primary Objective: Increase
suitable habitat in Pacheco
Creek for federally threatened
SCCC steelhead through
improved water temperature
and flow conditions
Secondary Objective:
Develop water supplies for
environmental water needs at
IL4 wildlife refuges to support
habitat management in the
Delta watershed
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Net increase in regional
surface storage (Pacheco
Reservoir and Valley Water's
surface reservoirs) and
groundwater storage (North
County Santa Clara
Subbasin) 1, 2, 9

121,900 AF

112, 820 AF

Net increase in baseline
supplies available to Valley
Water and SBCWD; average
all years and critical years
only3, 7, 8

4,410 AF/
6,630 AF

2,550 AF/
6,690 AF

Percent increase in Steelhead
178%
Cohort Score4, 9
Provides adult attraction
pulse flows for SCCC
steelhead

No

Length of new stream
channel habitat5

0.3 miles

Net increase in Incremental
Level 4 water deliveries to
San Joaquin River watershed 2,000 AF
refuges in below normal
years6, 7, 9

171%

2,000 AF
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Table 2-23. Ability of Alternative D to Address Project Objectives and Summary of the Net Benefits
(contd.)
Existing
Future
Conditions
Conditions
Benefit
Objective Addressed
Indicators8
(2017)10
(2020) 10
Secondary Objective:
Improve water quality and
minimize supply interruptions,
when water is needed, for
Santa Clara and San Benito
M&I Water Quality
Counties, to increase
operational flexibility for
south-of-Delta contractors
dependent on San Luis
Reservoir

Number of months of avoided
impaired water quality
93 months out
60 months out of
deliveries from San Luis
of 102 months
65 months
Reservoir over 82-year
(91% reduction) (92% reduction)
simulation period8, 9

Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on reservoir and
groundwater storage volumes.
2
Under existing conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of
connection to the SCVWD or SBCWD water systems. Under Alternative D, an expanded Pacheco Reservoir would be connected to
Valley Water’s water systems via the Pacheco Conduit.
3
Values were derived from Valley Water’s WEAP model. See Section 3.12.3.4 for additional information on Valley Water and SBCWD
water supplies.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of the
ability of Pacheco Creek to support South-Central California Coast steelhead through all life stages. See Section 3.6.3.4 for
additional information on effects to SCCC steelhead.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir
and would be restored between the spillway of the new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. The values reflect the total
quantity of water that Valley Water—and SBCWD for the Proposed Project and Alternative C—would transfer from their current CVP
contract allocation—directly or through exchanges—to the Refuge Water Supply Program. See Section 3.5.3.3 for additional
information on benefits of refuge deliveries.
7
Water year types based on the Sacramento Valley water year hydrologic classification.
8
Values were derived from CalSim II and Valley Water’s WEAP model.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries
Numerical Modeling Appendix.
10
Existing conditions (2017) reflect the level of water supply demand and regulatory requirements in 2017, patterns of land use in
2017, and the water-related facilities assumed to be in place in 2017. Future conditions (2030) reflect the projected level of water
supply demand and regulatory requirements in 2030, projected climate conditions centered around 2030, projected patterns of land
use in 2030, and the additional water-related facilities assumed to be in place by 2030. See Sections 3.1.2.1 and 3.12.3.1 for
additional information on existing and future conditions.
Key:
% = percent
AF = acre-feet
Delta = Sacramento-San Joaquin Delta
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South-Central Coastal California
Valley Water = Santa Clara Valley Water District

2.9.5.1 Emergency Response: Emergency Storage/Emergency Water Supplies
Alternative D would provide Valley Water with a dedicated emergency water supply, and would
avoid undesirable results caused by long-term reliance on groundwater during emergencies. In
an emergency, the Alternative D could deliver—either directly or by exchange—water to Valley
Water. Emergency response water supplies are increases in water supplies stored in surface
reservoirs and underlying groundwater basins that can be delivered in the event of catastrophic
event in the Delta or other emergency. Alternative D would be integrated into Valley Water’s
existing water systems, including coordinated operations of their surface-water reservoirs and
underlying groundwater aquifers. On average, the expected available emergency storage
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supply would be 121,900 acre-feet under existing conditions and 112,820 acre-feet under future
conditions. However, the volume of water supplied for emergency purposes may exceed these
volumes because high salinity water from the Delta could be blended with low salinity water
from Alternative D, depending on water supply conditions.
2.9.5.2 Water Supply: Long-Term Water Supply Reliability
Alternative D would improve M&I water-supply reliability and increase available supplies under
existing and future conditions for Valley Water. Alternative D would improve M&I water supplies
through an increased ability to fully utilize CVP allocations, development of local water supplies
from the Pacheco Creek watershed, and improved system flexibility. Alternative D would, on
average (all water year types), provide an increase of 4,410 acre-feet of M&I water supply to
Valley Water, under existing conditions. Under future conditions, the Alternative D would provide
an average (all water year types) of 2,550 acre-feet to Valley Water. During critical water years,
Alternative D would provide an increase of 6,630 acre-feet of M&I water supply to Valley Water
under existing conditions. Under future conditions, Alternative D would provide an increase of
6,690 acre-feet of M&I water in critical water years to Valley Water.
2.9.5.3 Ecosystem Improvement – Pacheco Creek: SCCC Steelhead Habitat Suitability
Alternative D would provide substantive beneficial improvements to SCCC steelhead habitat
conditions in Pacheco Creek through improved flow and temperature conditions. As shown in
Figure 2-33, Alternative D significantly increases the Steelhead Cohort Score in all water year
types, under both existing and future conditions. Under existing and future conditions, the
average increase in the Steelhead Cohort Score would be 178 and 171 percent, for all water
year types, respectively.
2.9.5.4 Ecosystem Improvement – San Joaquin River Watershed5: IL4 Refuge Deliveries
Alternative D would allow Valley Water to provide a firm, 2,000 acre-feet supply of water in
below normal water years to RWSP, for use in the IL4 Refuge Water Supply Pool—which is
managed by the Reclamation and USFWS. The increased supply would provide habitat and
food for migratory birds of the Pacific Flyway, resident bird species, and many wildlife species.
2.9.5.5 M&I Water Quality: Avoidance of San Luis Reservoir Low Point Issues
The expansion of Pacheco Reservoir under Alternative D would avoid the consequences of the
San Luis Reservoir low-point issue by taking delivery of CVP supplies earlier in the season,
storing these supplies in the expanded Pacheco Reservoir, using additional CVP and local
supplies developed through expansion of the Pacheco Reservoir, and using water stored in the
expanded reservoir as a source of blending water when needed. Under existing conditions,
Alternative D would avoid impaired water quality deliveries from San Luis Reservoir in 93
months out of the estimated 102 months when low point conditions occurred (based on 82-year
simulation period). Accordingly, under existing conditions, Alternative D would result in a 91
percent reduction in deliveries of impaired water quality to Valley Water water treatment plants.
Under future conditions, Alternative D would avoid impaired water quality deliveries from San
Luis Reservoir in 60 months out of the estimated 65 months when low point conditions occurred
(based on 82-year simulation period). Accordingly, under future conditions, Alternative D would
result in a 92 percent reduction in deliveries of impaired water quality to Valley Water water
treatment plants.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
2-138

Chapter 2
Project Description and Alternatives to the Proposed Project

Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on SCCC steelhead habitat suitability modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 2-33. Comparison of Steelhead Cohort Scores for Pacheco Creek for Alternative D
and Existing and Future Baseline Conditions

2.10

Alternatives Considered but Eliminated from Further Analysis

CEQA requires an EIR to describe a range of reasonable alternatives to the project or to the
location of the project that would feasibly attain most of the basic objectives of the project but
would avoid or substantially lessen any of the significant effects of the project. As discussed
previously, the Project objectives (primary and secondary) were used to define the fundamental
purposes of the Proposed Project, including improving agricultural and M&I water supply
reliability and emergency response, increasing suitable habitat for SCCC steelhead, improving
drinking water quality related to the San Luis Low Point issue, and increasing refuge water
supplies.
As described in Section 2.9.1, Valley Water developed and considered over 50 conceptual
measures to address the Project objectives. Chapter 2 of the Alternatives Development and
Project Description Appendix describes each of these conceptual measures, their evaluation,
and rationale for elimination from further consideration in the alternatives development process.
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Valley Water initially considered multiple alternative dam types and locations potentially capable
of providing additional water storage capacity to meet the Project objectives, including six dam
types and four dam site locations on North Fork Pacheco Creek. Early evaluations eliminated
concrete and roller compacted concrete dam types as the majority of construction materials
would need to be imported from off-site. Concrete-face earthfill and asphalt core dam types
were removed from further consideration, while earthfill and hardfill dam types were retained.
The number of potential dam site locations were narrowed based on information from previous
studies and results of on-going geologic investigations. Enlargement of the existing North Fork
Dam was eliminated due to geotechnical limitations at the site.
During the scoping process, commentors identified alternatives or measures that Valley Water
should evaluate as part of the EIR, including:
•

•

•

Expand Groundwater Storage. As part of the alternatives development process, Valley
Water considered multiple conceptual measures related to expanding groundwater
storage.
-

Expand Participation with Out-of-Basin Groundwater Storage (e.g., Semitropic
Groundwater Bank). This conceptual measure was rejected due to achievement of
Project objectives and feasibility (logistical) considerations. See Section 2.3.2.1 of
the Alternatives Development and Project Description Appendix for additional
information on this conceptual measure and rationale for its rejection.

-

Implement Additional In-Basin Groundwater Storage and Recovery Operations (e.g.,
South County Recharge Project). This conceptual measure was rejected due to
achievement of Project objectives considerations. See Section 2.3.2.1 of the
Alternatives Development and Project Description Appendix for additional
information on this conceptual measure and rationale for its rejection.

Expand Surface Storage. As part of the alternatives development process, Valley
Water considered multiple conceptual measures related to expanding surface water
storage.
-

Expand San Luis Reservoir to Increase Storage Space. This conceptual measure
was rejected due to achievement of Project objectives considerations. See Section
2.3.2.1 of the Alternatives Development and Project Description Appendix for
additional information on this conceptual measure and rationale for its rejection.

-

Expand Los Vaqueros Reservoir to Increase Storage Space. This conceptual
measure was rejected due to achievement of Project objectives considerations. See
Section 2.3.2.1 of the Alternatives Development and Project Description Appendix for
additional information on this conceptual measure and rationale for its rejection.

Conveyance and System Modifications. As part of the alternatives development
process, Valley Water considered the following conceptual measure related to
conveyance and system modifications.
-

Construct Transfer-Bethany Pipeline portion of the Los Vaqueros Reservoir
Expansion. This conceptual measure was rejected due to achievement of Project
objectives considerations. See Section 2.3.2.1 of the Alternatives Development and
Project Description Appendix for additional information on this conceptual measure
and rationale for its rejection.
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•

Implement Water Use Efficiency and Demand Reduction. As part of the alternatives
development process, Valley Water considered the following conceptual measure related
to water use efficiency.
-

•

Recycled Water/Wastewater Reuse. As part of the alternatives development process,
Valley Water considered the following conceptual measure related to recycled water and
wastewater reuse.
-

•

•

2.11

Implement Additional Water Conservation and Water Use Efficiency Methods and
Programs (i.e., Advanced Metering Infrastructure, leak repair incentives, rain barrels,
stormwater capture projects, etc.). This conceptual measure was rejected due to
achievement of Project objectives considerations. See Section 2.3.2.1 of the
Alternatives Development and Project Description Appendix for additional
information on this conceptual measure and rationale for its rejection.

Implement Additional Wastewater Reclamation. This conceptual measure was
rejected due to achievement of Project objectives considerations. See Section
2.3.2.1 of the Alternatives Development and Project Description Appendix for
additional information on this conceptual measure and rationale for its rejection.

Repair Existing Dams (Anderson, Almaden, Calero, and Guadalupe). This
alternative was rejected because the future conditions baseline includes completion of
the below projects. As described in the Water Resources and Numerical Modeling
Appendix (see Table 6-2 in Section 6.5), the below projects are included in the future
conditions (2030) baseline water operations modeling.
-

Anderson Dam Seismic Retrofit Project

-

Almaden Dam Improvements Project

-

Calero Dam Seismic Retrofit Project

-

Guadalupe Dam Seismic Retrofit Project

Transport Freshwater from Alaska or Southern Mexico via Ultra-Large Marine
Submersible Boats. This alternative was rejected due to achievement of Project
objectives. Specifically, there is uncertainty regarding ability to provide improved water
supply reliability. This measure would have limited potential to provide emergency
response benefits due to limited ability to provide water supplies stored locally and
available during an emergency.

Anticipated Approvals and Agencies Involved

The information contained in the EIR and the administrative record will be reviewed and
considered by the District Board of Directors prior to the ultimate decision to approve,
disapprove, or modify the Project. Agencies expected to use this EIR in their decision making for
permits required for implementation of the Project are listed in Table 2-24 along with the likely
permits and approvals necessary. This EIR presents environmental reviews that will support
these agencies’ permitting and approval processes.
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Table 2-24. Anticipated Permits and Approvals
Anticipated Permit or Approval

Agency

Federal
Clean Water Act Section 404 Individual Permit

U.S. Army Corps of Engineers

Endangered Species Act Consultation

National Marine Fisheries Service,
U.S. Fish and Wildlife Service

Magnuson-Stevens Fishery Conservation and Management Act
Consultation

National Marine Fisheries Service

Bald and Golden Eagle Protection Act

U.S. Fish and Wildlife Service

Warren Act Contract

Bureau of Reclamation

National Historic Preservation Act Section 106 Review and
Compliance

State Historic Preservation Office

State
Section 1602 Lake and Streambed Alteration Agreement,
California Endangered Species Act authorization
Clean Water Act Section 401 Water Quality Certification, PorterCologne Water Quality Control Act Waste Discharge
Requirements, Construction General Permit coverage (National
Pollution Discharge Elimination System)

California Department of Fish and Wildlife

State Water Resources Control Board

Water Rights Permits/Change Petitions
Encroachment Permits, Transportation Permit

California Department of Transportation

Approval of Plans and Specifications for the Construction or
Enlargement of a Dam or Reservoir
Funding Agreement for Water Storage Investment Program
Public Benefits
Contract for Public Benefit Administration (Ecosystem
Improvement, Emergency Response)

California Department of Water Resources,
Division of Safety of Dams
California Water Commission
California Department of Fish and Wildlife,
California Department of Water Resources

Regional
Indirect Source Review, Air Impact Assessment, and Voluntary
Emissions Reduction Agreement

San Joaquin Valley Air Pollution Control District

Authority to Construct, Permit to Operate

Bay Area Air Quality Management District

County1
Grading Permit, Encroachment Permits, Aboveground
Petroleum Storage Act Permit, Building Permit, Demolition
Permit, Drainage Permit, Open Space Easement Compatible
Use Determination, approval of traffic control plans

Santa Clara County

Encroachment Permit, Transportation Permit

Merced County

Grading Permit

Stanislaus County

Other
Operating Agreement

San Benito County Water District

Real Estate Option Agreement

Pacheco Pass Water District

Power Supply and Operation Agreements2

Western Area Power Administration,
Pacific Gas & Electric,
Power and Water Resources Pooling Authority

Notes:
1
As a special district and/or as a water agency, Valley Water may be exempt from some local permits.
2
If Pacific Gas & Electric and/or Power and Water Resources Pooling Authority provide power and/or operate electrical
transmission facilities, additional approvals would be required by the California Public Utilities Commission.
Key:
Valley Water = Santa Clara Valley Water District
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Environmental Setting, Impacts, and Mitigation

Considerations for Describing Environmental Setting and Environmental
Impacts

Chapter 3 presents the environmental setting, regulatory framework, impacts, and mitigation
measures applicable to the Proposed Project, No Project Alternative, and other alternatives. The
environmental analysis provided is organized similar to applicable California Environmental
Quality Act (CEQA) Appendix G resource areas. Sections 3.2 through 3.21 discuss the following
resource areas:
3.2 Aesthetics

3.11 Hazards and Hazardous Materials

3.3 Agriculture and Forest Resources

3.12 Hydrology and Water Management

3.4 Air Quality

3.13 Land Use and Planning

3.5 Biological Resources – Botanical/Wildlife

3.14 Noise

3.6 Biological Resources – Fisheries Resources

3.15 Population and Housing

3.7 Cultural Resources and Tribal Cultural
Resources

3.16 Public Services

3.8 Energy
3.9 Geology, Soils, Mineral Resources, and
Paleontological Resources
3.10 Greenhouse Gas Emissions

3.17 Recreation
3.18 Transportation
3.19 Utilities and Service Systems
3.20 Water Quality
3.21 Wildfire

Each of the sections listed above discusses the environmental setting; the regulatory setting;
and environmental impacts and mitigation measures (direct and indirect impacts, impacts that
remain significant after mitigation, and cumulative impacts) associated with the Proposed
Project and alternatives.
Sections 3.2 through 3.21 provide a description of the existing physical environment within the
vicinity of the Pacheco Reservoir Expansion Project (Project) and the alternatives sites,
characterized as the Project study area for each resource section. This information was
obtained from technical studies prepared by Santa Clara Valley Water District (Valley Water)
and was updated, as appropriate, for the resource areas. Additional information was obtained
from published environmental and planning documents, books, journal articles, websites, field
surveys, and communications with technical experts.
3.1.1

Resource Section Contents and Definitions of Terms

Each resource section contains, as relevant: (1) identification of the technical issues and
geographical areas being evaluated in the section; (2) environmental setting and regulatory
framework; (3) significance thresholds; (4) method of analysis; (5) applicable design and
implementation features; (6) assessment of Proposed Project and alternative impacts; and (7)
recommended mitigation measures that reduce or avoid significant impacts.
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An Environmental Impact Report (EIR) must include a description of the physical conditions in
the Project’s vicinity, often referred to as the “baseline.” Lead agencies refer to the baseline
when defining a project impact to determine whether it is significant. Pursuant to Section
15125(a) of the CEQA Guidelines, generally, the baseline should consist of conditions that exist
at the time the Notice of Preparation (NOP) is published. Where existing conditions change or
fluctuate over time and where necessary to provide the most accurate picture practically
possible of the project’s impacts, a lead agency may define existing conditions by referencing
historic conditions or conditions expected when the project becomes operational, or both, that
are supported with substantial evidence. The purpose of this requirement is to give the public
and decision makers the most accurate and understandable picture practically possible of the
project’s impacts.
The environmental setting and regulatory framework discussions presented in each of the
resource area sections summarize the conditions that exist prior to implementation of the
Project and provides a point of reference (or baseline) for assessing the environmental impacts
of the Proposed Project and alternatives. The existing conditions baseline in this Draft EIR
consists of the physical conditions that existed at the time of the NOP publication on August 7,
2017, or in some cases, more recent physical conditions where updated data were available.
For water-based resources, a future conditions baseline is also used (see Section 3.1.2.2).
Each impact and mitigation measure discussion includes an impact statement (in italicized text),
an explanation of the impact on the physical environment, an analysis of the significance of the
impact, identification of relevant mitigation measures (if applicable), and an evaluation of
whether the identified mitigation measures would reduce the magnitude of identified impacts.
Each impact statement is assigned a number based on the resource and the order they first
appear (for example, Impact Rec-1, Impact Rec-2). Mitigation measures for each impact are
numbered in order (for example, Mitigation Measure Rec-1, Mitigation Measure Rec-2).
3.1.1.1 Significance Thresholds
Significance thresholds for each resource area are provided in Sections 3.2 through 3.21 of this
chapter. These thresholds are generally based on the questions in Appendix G of the CEQA
Guidelines; factual or scientific information and data concerning resources potentially affected
by the Proposed Project and alternatives; regulatory standards of local, state, and federal
agencies; and thresholds of significance previously adopted by public agencies or
recommended by experts (see CEQA Guidelines Section 15064.7). Although some public
agencies elect to establish agency-wide thresholds of significance, Valley Water has not
adopted such thresholds of significance.
3.1.1.2 Impact Definitions
Impacts identified and analyzed in Sections 3.2 through 3.21 are categorized as follows to
describe the intensity or duration of the impact:
•

A temporary impact typically would occur only during construction.

•

A short-term impact could occur during construction and could last from the time
construction ceases to within three to five years after construction.

•

A long-term impact would last longer than five years after the completion of
construction. In some cases, a long-term impact could be a permanent impact (e.g.,
impact that is long-term but does not change over time).

•

A direct impact is an impact that would be caused by an action and would occur at the
same time and place as the action.
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•

An indirect impact is a reasonably foreseeable impact that would be caused by an
action but would occur later in time or at another location.

•

A cumulative impact is a project’s impact combined with impacts from other past,
present, and reasonably foreseeable future projects.

3.1.1.3 Impact Levels
The terminology listed below is used to denote the significance of environmental impacts of the
Proposed Project and alternatives.
•

No impact (NI) would occur if the construction, operation, and maintenance of the
Project or alternative would not have any direct or indirect impacts on the physical
environment. “No impact” means no change from baseline conditions.

•

An impact that would not result in a substantial and adverse change in the physical
environment would be less than significant (LTS). Less than significant impacts are
those which do not exceed the applicable impact significance threshold.

•

A significant (S) impact is defined by California Public Resources Code Section 21068
as “a substantial, or potentially substantial, adverse change in the physical environment.”
Significant impacts are those which exceed the applicable impact significance threshold.
Under CEQA, feasible mitigation measures or alternatives to the proposed project must
be identified to reduce the magnitude of significant impacts.

•

The less than significant with mitigation (LSM) determination applies to impacts to
the physical environment that either are significant, but for which feasible mitigation is
available to reduce the impacts to a less-than-significant level.

•

A significant and unavoidable (SU) impact is a significant impact that cannot be
reduced to a less-than-significant level with feasible mitigation.

•

A significant cumulative (SC) impact would occur when a project’s impact combined
with impacts from other past, present, and probable future projects exceed the
applicable significance threshold, and when the project’s incremental impacts tare
cumulatively considerable. “Cumulatively considerable” means that the incremental
impacts of a project are considerable when viewed in connection with the impacts of
past, current, and probable future projects.

•

A beneficial (B) impact is a positive change or improvement in the physical environment
compared to baseline conditions.

3.1.1.4 Mitigation Measures
The EIR identifies feasible mitigation measures to minimize each significant impact. Where
sufficient feasible mitigation is not available to reduce a significant impact to a less-thansignificant level, the impact is identified as “significant and unavoidable.”
Under CEQA Guidelines Section 15370, “mitigation” is defined broadly to include:
•

Avoiding the impact altogether by not taking a certain action;

•

Minimizing the impact by limiting the degree or magnitude of the action;

•

Rectifying the impact by repairing, rehabilitating, or restoring the affected environment;
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•

Reducing or eliminating the impact over time by preservation or maintenance actions; or

•

Compensating for the impact by providing replacement or substitute resources or
environments.

CEQA requires that significant impacts of mitigation measures be evaluated in the
environmental document but can be “in less detail than the significant effects of the project as
proposed” (CEQA Guidelines Section 15126.4[a][1][D]). Mitigation measures identified in
Sections 3.2 through 3.21 may include various construction or operational activities, including
the use of use of vehicles and heavy equipment similar to those described in the description of
the Proposed Project or Alternatives A through D (e.g., clearing, excavation, hauling). Consistent
with CEQA requirements, each of the mitigation measures identified in Sections 3.2 through
3.21 was reviewed for its potential to cause additional significant impacts. When applicable,
such significant impacts are briefly described.
3.1.1.5 Significance After Mitigation
For every significant impact, Valley Water would implement mitigation measures, if feasible, to
avoid or reduce the impact to a less-than-significant level, and one of two conclusions is
reached:
•

The mitigation would reduce the impact to a less-than-significant level.

•

No feasible 1 mitigation has been identified to reduce the impact to a less-thansignificant level, and thus the impact would be significant and unavoidable.

or

3.1.2

Approach to the Environmental Analyses

Sections 3.2 through 3.21 of this chapter analyze the direct, indirect, and cumulative impacts of
the Proposed Project and alternatives for each environmental resource area. The impacts of the
Proposed Project and alternatives were determined by comparing reasonable estimates of
resulting conditions against baseline conditions. As discussed below, under CEQA, existing
conditions are the baseline to which alternatives are compared. To provide additional
information regarding impacts, comparisons also are made to future conditions for some
resource areas (see Section 3.1.2.1 below for further details).
3.1.2.1 Impact Assessment
For land-based resources, impacts are assessed by comparing Project effects to the existing
conditions baseline. Land-based resources include geology, soils, mineral, and paleontological
resources; hydrology and water management; water quality; biological resources; land use;
agriculture and forest resources; transportation; air quality; greenhouse gas emissions; noise;
public services; utilities and service systems; aesthetics; recreation; cultural resources and tribal
cultural resources; and energy.

Under CEQA Guidelines Section 15364, “feasible” means capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, legal, social, and technological factors.

1
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For water-based resources associated with Central Valley Project (CVP) and State Water
Project (SWP) operations (i.e., Delta and San Luis Reservoir water resources, water quality,
fisheries, and aquatic resources), impacts are assessed by comparing Project effects to both an
existing conditions baseline and a future conditions baseline. Water-based resources include
hydrology and water management (e.g., San Luis Reservoir and Delta hydrology/water
operations, Pacheco Creek and Pajaro River hydrology); water quality, and biological resources
(e.g., terrestrial/wildlife and aquatic/fisheries). The future conditions 2030 baseline includes
increased water demand and future projects that could affect Delta water supply and/or water
quality through changes in CVP and SWP operations.
Because implementation of the Proposed Project and alternatives would modify the operation of
San Luis Reservoir, including storage levels and inundation within the reservoir area, some of
the resource areas addressed in Sections 3.2 through 3.21 include both quantitative and
qualitative analyses of changes to CVP and SWP operations and the resulting effects on waterrelated resources. To evaluate the direct and indirect impacts, numerous analytical tools were
used to simulate San Luis Reservoir storage levels for the Proposed Project and alternatives.
The quantitative assessment of actions related to water resources associated with CVP and
SWP operations relies primarily on two CalSim II 2 baselines: existing conditions and future
conditions. A 2017 CalSim II simulation is used for the existing conditions baseline. The future
conditions baseline uses a 2030 CalSim II simulation of the No Project Alternative as a basis of
comparison. (See Table 2-1 in the Water Resources and Fisheries Numerical Modeling
Appendix for additional information on CalSim II modeling assumptions). Each of the
alternatives is simulated using the same demand, climatic, facility, and regulatory assumptions
as the basis of comparison, so that any changes from the basis of comparison can be attributed
to the Proposed Project or alternatives.
Impacts to water-related resources not associated with operations of the CVP and SWP related
to proposed operations of the expanded reservoir and releases to North Fork Pacheco Creek
are assessed using tools such as Valley Water’s monthly Water Evaluation and Planning
(WEAP) model and Pacheco Creek Steelhead Habitat Suitability Model (PCSHSM). Operational
assumptions, numerical modeling, and evaluation of the impacts of the Proposed Project and
alternatives are discussed in detail in Section 3.12 and the Water Resources and Fisheries
Numerical Modeling Appendix.
3.1.3

Cumulative Impacts

Cumulative impacts, as defined in Section 15355 of the CEQA Guidelines, refer to two or more
individual effects that, when considered together, are considerable or that compound or
increase other environmental impacts. The cumulative impact from several projects is the
change in the environment that results from the incremental impact of the proposed project
when added to other closely related past, present, or reasonably foreseeable probable future
projects. Pertinent guidance for cumulative impact analysis is provided in Section 15130 of the
CEQA Guidelines:
•

An EIR shall discuss cumulative impacts of a project when the project’s incremental
effect is “cumulatively considerable” (i.e., the incremental effects of the proposed project
are significant when viewed in connection with the effects of past, current, and probable
future projects) (CEQA Guidelines Sections 15130[a] and 15065[a][3]).

CalSim-II is a specific application of the Water Resources Integrated Modeling System for Central Valley water operations, to study
operations, benefits, and effects of new facilities and operational parameters for the Central Valley Project and State Water Project.
CalSim II was developed and is maintained by the California Department of Water Resources and the U.S. Department of Interior,
Bureau of Reclamation.

2
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•

An EIR should not discuss cumulative impacts that do not result in part from the project
evaluated in the EIR.

•

A project’s contribution is not significant if the project is required to implement or fund its
fair share of a mitigation measure or measures designed to alleviate the cumulative
impact.

•

The discussion of impact severity and likelihood of occurrence need not be as detailed
as for effects attributable to the project alone.

•

The focus of analysis should be on the cumulative impact to which the identified other
projects contribute, rather than on attributes of the other projects that do not contribute to
the cumulative impact.

3.1.3.1 Approach
Two approaches to a cumulative impact analysis are discussed in CEQA Guidelines Section
15130(b)(1): (a) the analysis can be based on a list of past, present, and probable future
projects producing related or cumulative impacts; or (b) a summary of projections contained in a
general plan or related planning document can be used to determine cumulative impacts. The
analysis presented in this EIR employs the list-based approach.
The criterion for considering whether a project is reasonably foreseeable and probable in this
EIR is whether the project has been defined in adequate detail, either through the completion of
publicly available preliminary evaluations, feasibility studies, or draft environmental and
engineering documents, to project impacts. Projects that were only in the development phase
without detailed descriptions, operations criteria, or general locations at the time that this
cumulative impact assessment was written were not considered further. In addition, the
following factors were used to determine an appropriate list of projects considered in this
cumulative analysis:
•

Similar Environmental Impacts – a relevant project contributes effects on resources also
affected by the proposed project.

•

Geographic Location – a relevant project is located within a defined geographic location
for the cumulative effect.

Similar Environmental Impacts
As described in Section 3.1.1.3, the Proposed Project or alternatives could have either lessthan-significant impacts or impacts that could contribute to cumulative impacts. Relevant
projects in this cumulative analysis are those that could contribute impacts to the same
environmental resources.
Geographic Location
The potential for Proposed Project or alternative impacts to contribute to a cumulative impact
arises if projects are located within the same geographic area. The area of analysis for the
cumulative impact evaluations varies depending on the resource topic being analyzed. Table
3.1-1 describes the specific cumulative impacts area of analysis for each resource topic
addressed in this EIR.
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Table 3.1-1. Cumulative Impacts Area of Analysis
EIR Section

Resource

Area of Analysis

3.2

Aesthetics

Local – Individual facility sites and local viewshed.

3.3

Agriculture and Forest
Resources

Local and Regional – Individual facility sites and immediate vicinity
(e.g., southern Santa Clara County, northwestern Merced County,
and southwestern Stanislaus County). Also irrigated agricultural
areas in Santa Clara and San Benito Counties.

3.4

Air Quality

Regional – Bay Area and San Joaquin Valley Air Basins.1

3.5

Regional – Pacheco Creek watershed, southern Santa Clara
Biological Resources – Botanical/
County, northern San Benito County, northwestern Merced County,
Wildlife
and southwestern Stanislaus County.

3.6

Biological Resources - Fisheries
Resources

Local and Regional – Pacheco Creek and Pajaro River
Watersheds. Sacramento-San Joaquin Delta system.

3.7

Cultural Resources and Tribal
Cultural Resources

Local – Individual construction sites or other ground disturbance
areas and immediate vicinity. Portions of Santa Clara, Merced,
and Stanislaus Counties.

3.8

Energy

Regional – Portions of Santa Clara, Merced, Stanislaus, and San
Benito Counties.

3.9

Geology, Soils, Seismicity,
Mineral Resources, and
Paleontological Resources

Site-specific – Individual construction sites or other ground
disturbance area associated with the Project. Portions of southern
Santa Clara County, northwestern Merced County, and
southwestern Stanislaus County.

3.10

Greenhouse Gas Emissions

Regional – Bay Area and San Joaquin Valley Air Basins1 and
Statewide.

3.11

Hazards and Hazardous
Materials

Local – Individual facility sites and immediate vicinity. Portions of
southern Santa Clara County, northwestern Merced County, and
southwestern Stanislaus County.

3.12

Hydrology and Water
Management

Local – Local drainage system and individual construction/grading
sites. Local groundwater resources at individual construction sites.
Regional. Santa Clara and San Benito Counties. Sacramento-San
Joaquin Delta system.

3.13

Land Use and Planning

Local – Individual facility sites and immediate vicinity. Portions of
Southern Santa Clara County, northwestern Merced County, and
southwestern Stanislaus County.

3.14

Noise

Local – Immediate vicinity of individual facility sites (i.e., typically
within half a mile or less, depending on the nature of the project
noise source).

3.15

Population and Housing

Regional – Santa Clara, Merced, and San Benito Counties.

3.16

Public Services

Local – Public services service areas.

3.17

Recreation

Local – Recreation facilities/areas near facility sites.

3.18

Transportation

Local and Regional – Roadway network within Santa Clara County
(includes local roadways in Santa Clara, Merced, and Stanislaus
Counties, and major freeways/roadways in Santa Clara, San
Benito, Merced, and Stanislaus Counties).

3.19

Utilities and Service Systems

Local and Regional – Utility service areas. San Benito, Santa
Clara, Merced, and Stanislaus Counties.

3.20

Water Quality

Local and Regional – Pacheco Creek and Pajaro River
watersheds Sacramento-San Joaquin Delta system.
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Table 3.1-1. Cumulative Impacts Area of Analysis (contd.)
EIR Section
3.21

Resource

Wildfire

Area of Analysis

Local and Regional – Individual facility sites and immediate
vicinity. Portions of southern Santa Clara County, northern San
Benito County, northwestern Merced County, and southwestern
Stanislaus County.

Note:
1
Bay Area and San Joaquin Valley air basins as regulated by Bay Area Air Quality Management District and the San Joaquin
Valley Air Pollution Control District.
Key:
EIR = Environmental Impact Report
Project = Pacheco Reservoir Expansion Project

Timing and Duration of Implementation
The timeline for the cumulative impacts analysis is five to eight years for all construction-related
impacts. These impacts would be temporary and would only occur during construction of the
proposed facilities. Cumulative short-term impacts would occur within three to five years
following construction, and long-term impacts are those that would persist after construction of
the Project has been completed, the reservoir has been filled, and the equipment is operating.
To contribute to longer term, permanent, or operational effects, other activities must be probable
future projects that have long-term effects.
3.1.3.2 List of Relevant Projects
A variety of federal, state, county, and local government sources were reviewed to identify and
collect information on past, present, and reasonably foreseeable actions or projects within the
Project area that could contribute to cumulative effects. These include:
•

Published reports, documents, and plans (for example those available on CEQAnet);

•

Biological management plans such as habitat conservation plans and biological opinions
issued by U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries Service
(NMFS), and/or California Department of Fish and Wildlife (CDFW);

•

Environmental documents such as EIRs and Environment Impact Statements (EIS),
including public comments received on the San Luis Low Point Improvement Project
(SLLPIP) Draft EIS/EIR (Reclamation and Valley Water 2019) issued on July 26, 2019;

•

Scoping comments received in 2017 after the NOP was issued and in 2021 after the
public scoping meetings; and

•

Communications with federal, state, and local agencies such as Valley Water, U.S.
Department of the Interior, Bureau of Reclamation, Henry W. Coe State Park, and
Caltrans.

The evaluation of cumulative impacts in this EIR is subdivided into land-based resources and
water-based resources to address these two distinct categories of impacts associated with the
Proposed Project and other alternatives. The projects that might contribute to cumulative
impacts on land-based resources are generally different from those affecting water-based
resources. Siting and construction of each of the new and expanded Project facilities would
affect land-based resources. Operation of the expanded Pacheco Reservoir and changes in
operations at San Luis Reservoir to divert water from the Delta for storage and delivery in a
manner and on a schedule that achieves the Project objectives would affect water-based
resources.
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Table 3.1-2 lists the past, present, and reasonably foreseeable probable projects considered in
the cumulative impact analysis. These projects were reasonably foreseeable and probable at
the time of Draft EIR preparation. The cumulative impacts identified for the listed projects relate
to both construction activities and long-term operations for land-based, water-based, and both
land-based and water-based projects. Figure 3.1-1 illustrates the location of physically based
projects considered (e.g., non-regulatory/institutional projects) in the cumulative impact analysis.
Table 3.1-2. Projects Considered in Cumulative Impacts Analysis
Project Description

Source

Cumulative Considerations

Land-Based Projects
California High-Speed Rail Project
California High Speed Rail Authority
The San Jose to Merced project section is part of
the first phase of the California High-Speed Rail
System and would traverse Pacheco Pass
adjacent to SR 152 and San Luis Reservoir. The
railway is being designed to support train speeds in
excess of 125 miles per hour and would be
constructed with both at grade and tunnel sections
through Pacheco Pass. Construction anticipated to
occur 2022 through 2028.

2020 Draft EIR/EIS;
2021 Revised Draft
EIR/EIS Biological
Resources Analysis

Construction: Adjacent to Project site
and overlap in construction timeline

Gonzaga Ridge Wind Repowering Project
California Department of Parks and Recreation
Renewable wind energy generation development
to be constructed and operated in Pacheco State
Park in Merced County by Gonzaga Ridge Wind
Farm, LLC. Construction anticipated 2021 through
2024.

2020 Draft EIR

Construction: Adjacent to Project site
and sequential construction timeline

Pacheco Creek Restoration Project
Santa Clara Valley Habitat Agency
Stream aquatic, riparian, and floodplain habitat
restoration along Pacheco Creek. Implementation
anticipated prior to 2030.

Pacheco Creek
Restoration Project
Final Feasibility Study
2020

Construction: Adjacent to Project site,
overlap in construction timeline,
ecosystem restoration downstream
from Project

Upper Llagas Creek Flood Protection Project
Valley Water
Development of underground tunnel, sediment trap 2014 Final EIR
and inlet weir structure, and culverts
Construction ongoing; completion anticipated 2025.

Construction: Stream channel
modifications within Pajaro River
watershed and overlap in
construction timeline

Water-Based Projects
Almaden Lake Improvement Project
Valley Water
Construction of a new levee, island, and pipeline.
Construction anticipated 2022 to 2025.

2021 Final EIR

Operations: Potential regional water
management changes

Anderson Dam FERC Order Compliance Project
(FOCP)1
Valley Water
Safe drawdown of Anderson Reservoir and
construction of a new outlet system. Construction
anticipated 2021 to 2025.

2020 Anderson Dam
FOCP Engineers
Report; 2020 FOCP
Project Description

Operations: Potential regional water
management changes
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Table 3.1-2. Projects Considered in Cumulative Impacts Analysis (contd.)
Project Description

Source

Cumulative
Considerations

Water-Based Projects
Anderson Dam Seismic Retrofit Project1
Valley Water
Seismic retrofit of the dam embankment, replacement of
section of concrete spillway, increased dam crest height,
and revised operational rule curves. Construction
anticipated 2024 to 2030.

2021 Anderson Dam
Seismic Retrofit Project
Update.

Operations: Potential
regional water
management changes

Calero Dam Seismic Retrofit Project1
Valley Water
Partial removal and rebuild of downstream dam
embankment, raising crests of main and auxiliary dam,
2015 Final Planning Study
new ogee crest, intake, and outlet works, relocation and- Report
or demolition of existing historical structures and
subsequent breaching of Fellows Dike, and revised
operational rule curves Construction anticipated 2032
through 2034.

Operations: Potential
regional water
management changes

Coordinated Operation Agreement Addendum1
Reclamation
Outlines operations of the CVP and SWP facilities and
water supplies, defines how Reclamation and the DWR
would coordinate operational procedures, identifies
formulas for sharing joint responsibilities for meeting inbasin uses and other legal uses of water, identifies how
unstored flow will be shared, and establishes a
framework for exchange of water and services between
the CVP and SWP. Implementation ongoing.

2018 FONSI Addendum to
the COA CVP/SWP

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

Del Puerto Canyon Reservoir
Del Puerto Water District
New 82 TAF off-stream reservoir in Del Puerto Canyon.
Construction anticipated 2022 through 2028.

2020 Final EIR

Operations: Potential
effects on CVP/SWP water
operations

Delta Conveyance Project
California Department of Water Resources
Construction and operation of north Delta intakes and
associated tunnel conveyance facilities, and reoperation
of SWP facilities. Fifteen-year construction duration
anticipated.

2016 California WaterFix
Final EIR/EIS; 2020 Delta
Conveyance Project Notice
of Preparation

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

Fish and Aquatic Habitat Collaborative Effort1
Valley Water
Reservoir operation modifications, restoration
improvements, monitoring and adaptive management.
Implementation is ongoing.

2021 Draft Program EIR

Operations: Potential
changes to Valley Water
reservoir operations

Guadalupe Dam Seismic Retrofit Project1
Valley Water
Addition of downstream buttress, new internal filter and
drain system, intake, and outlet works, lengthening crest
of the existing side channel spillway, new scour
protection and flood walls, new access bridge, and
revised operational rule curves. Construction anticipated
2025 through 2027.

2015 Final Planning Study
Report

Operations: Potential
regional water
management changes
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Table 3.1-2. Projects Considered in Cumulative Impacts Analysis (contd.)
Project Description

Source

Cumulative
Considerations

Water-Based Projects
Incidental Take Permit for SWP Operations1
California Department of Water Resources
Fisheries protection, water dedicated for Delta outflow,
operational Delta pumping improvements.
Implementation ongoing.

2020 Final EIR

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

Los Vaqueros Reservoir Expansion Project
Reclamation and Contra Costa Water District
Expand Los Vaqueros Reservoir from 160 TAF to 275
TAF storage capacity, upgrade existing conveyance
facilities, and construct new conveyance facilities.
Construction anticipated 2022 through 2029.

2020 Final Supplemental
EIS/EIR

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

Purified Water Project
Valley Water
Construction of facility to purify water treated at
wastewater treatment plants for groundwater recharge.
Would also include construction of water conveyance
pipelines, lateral pipelines, and associated facilities in
Santa Clara County. Design/build anticipated 2023
through 2028.

2021 Notice of Preparation

Operations: Potential
changes to Valley Water
supplies

Sites Reservoir Project
Sites Project Authority and Reclamation
New offstream surface storage reservoir in Glenn and
Colusa counties would be filled through the diversion of
available Sacramento River flows via two existing
diversions/canals and a proposed new inlet
diversion/outlet structure and pipeline. Construction
anticipated 2022 through 2029.

2017 Draft EIR/EIS

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

Reinitiation of Consultation on the Coordinated
Long-Term Operation of the CVP and SWP1
Reclamation
Water flow operational changes and habitat restoration.
Implementation ongoing.

2019 Final EIS

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations

South County Recharge
Valley Water
Increase groundwater recharge capacity in the northern 2019 Water Supply Master
end of the Llagas Subbasin, either through reoperation of Plan 2040
existing facilities or connecting existing facilities to
additional water sources.

Operations: Potential
changes to Valley Water
supplies

Shasta Lake Water Resources Investigation
Reclamation
18.5-foot dam raise, enlarging the reservoir by 634 TAF,
focusing on anadromous fish survival while increasing
water supply reliability. Anticipated five-year construction
duration.

Operations: Potential
changes to Valley Water
supplies and effects on
CVP/SWP water operations
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Table 3.1-2. Projects Considered in Cumulative Impacts Analysis (contd.)
Project Description

Source

Cumulative
Considerations

Water-Based Projects
Valley Water Additional Conservation and
Stormwater Projects and Programs
Valley Water
Incentivizing the use of advanced metering
2019 Water Supply Master
infrastructure; customer side leak repair incentives;
Plan 2040
graywater program expansion; rebates for the installation
of rain barrels, cisterns, and rain gardens; partnerships
to construct stormwater capture basins; and a floodmanaged aquifer project. Implementation ongoing.

Operations: Potential
changes to Valley Water
supplies

Land and Water-Based Projects
B.F. Sisk Dam Safety of Dams Modification Project
and B.F. Sisk Dam Raise and Reservoir Expansion
Project
SLDMWA and Reclamation
2019 Final EIS/EIR
Dam Safety Project: Raise sections of the B.F. Sisk Dam
2020 Final EIR/
crest by 12 feet and develop stability berms along
Supplemental EIS
sections of the embankment to address seismic issues.
Dam Raise Project: Increase storage capacity in San
Luis Reservoir by 130 TAF to increase operational
flexibility and improve water supply reliability for CVP and
SWP. Construction anticipated 2025 through 2032.

Construction: In vicinity of
Project site and overlap in
construction timeline
Operations: Potential changes
to Valley Water supplies and
effects on CVP/SWP water
operations

Notes:
1
Project/agreement included in No Project Alternative numerical modeling simulations (e.g., CalSim II, WEAP). See Water
Resources and Fisheries Numerical Modeling Appendix for additional information.
Key:
CVP = Central Valley Project
DWR = California Department of Water Resources
EIR = Environmental Impact Report
EIS = Environmental Impact Statement
FERC = Federal Energy Regulatory Commission
FOCP = FERC Order of Compliance Project
FONSI = Finding of No Significant Impact
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Note: Regulatory/institutional agreements/documents affecting operations of multiple facilities not included on map, including:
Coordinated Operation Agreement Addendum; Fish and Aquatic Habitat Collaborative Effort; Incidental Take Permit for SWP
Operations; and Reinitiation of Consultation on the Coordinated Long-Term Operation of the CVP and SWP.

Figure 3.1-1. Location of Projects Considered in Cumulative Impact Analysis
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3.1.3.3 Selected Projects Not Included in Cumulative Impact Analysis
Several projects, programs, and regulatory changes are now under initial consideration but are
not included in the cumulative impact analysis because they had not been defined in adequate
detail to allow prediction of environmental impacts. Insufficient information about these projects
and their impacts was available at the time of Draft EIR preparation.
Those water supply projects that are not considered reasonably foreseeable include: Centennial
Reservoir, Temperance Flat Reservoir, and Lake Del Valle Water Supply Storage Expansion.
Flood protection projects near Watsonville and along the Pajaro River are not well enough
defined to include in the cumulative impact analysis. Changes to regulatory conditions under
initial consideration include updates to the State Water Resources Control Board’s Bay-Delta
Water Quality Control Plan (including proposed Voluntary Agreements). These projects and
regulatory changes are all under consideration, but there is not sufficient information available at
this time about these projects and their impacts to include them in the cumulative impact
analysis.
Other projects not included in the cumulative impact analysis, and the reasons for not including
them, include the following. The SLLPIP is not included in the cumulative impact analysis
because, as discussed in Section 1.4, “Relationship to the San Luis Low Point Improvement
Project EIS/EIR,” the SLLPIP DEIS/EIR Proposed Project is essentially the same as Alternative
D under consideration in this EIR. Water Storage Investment Program (WSIP) groundwater
projects, such as the Willow Springs Water Bank Conjunctive Use Project and Kern Fan
Groundwater Storage Project, would utilize unallocated Article 21 supplies from the SWP. As
these proposed projects would utilize unallocated Article 21 water supplies, they would not
change SWP allocations or SWP water supplies for Valley Water.
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Aesthetics

This section describes the aesthetic setting within the vicinity of the Pacheco Reservoir
Expansion Project (Project) area and assesses impacts to scenic resources based on proposed
conditions as viewed from a set of representative, publicly accessible viewpoints. Applicable
regulations, laws, and policies related to aesthetics and visual resources are listed, as well as
“scenic resources” which include areas designated as such in policy documents and scenic
roadways, vistas, and other resources as applicable under California Environmental Quality Act
(CEQA). All figures referred to in this section, including maps, photographs, and photo-realistic
simulations, are included at the end of this section (see Section 3.2.4).
3.2.1

Environmental Setting

The Project study area for aesthetics is located within the central portion of California’s Diablo
Range, primarily in the upper Pacheco Creek watershed near the Cities of Gilroy and Santa
Nella. The landscape is characterized visually by a vast network of rugged ridgelines separated
by sharp slopes angling downward into ravines, where some drainages are part of the existing
reservoir system. The area is moderately forested, primarily by oak woodlands, along with
chapparal scrub, grasslands, and riparian vegetation associated with intermittent streams.
Evidence of recent wildfires is apparent in views throughout the area.
Regional topography affects the distance of views. From atop ridgelines, or along exposed
slopes, views are expansive and afford background visibility of areas 3 to 5 miles away and
beyond. Conversely, views along lower elevations generally allow for no more than foreground
visibility, which is the area generally within 0.25 to 0.5 miles of a viewer. Mature trees and areas
of dense vegetation intermittently obstruct views throughout the area.
Development throughout the Project study area is minimal and either concentrated along the
State Route 152 (SR 152) corridor or in locations where it is not prominently visible from public
roads. Large private land holdings, mostly ranch lands, surround the Project study area, and
fences, livestock pens, and similar equipment are occasionally visible in views along both SR
152 and Kaiser-Aetna Road. Henry W. Coe State Park is to the northwest of the Project study
area, which intersects with a segment of the park’s southeastern edge near the headwaters of
North Fork Pacheco Creek north of the Dowdy Ranch Visitor Center. Most other development in
the Project study area, aside from the existing reservoir and its associated facilities, is along SR
152, which is generally aligned with the Project study area’s southern boundary. Land uses
there include rural residences and ranches, limited commercial establishments (mainly fruit
stands), and, at the eastern portion of the Project study area near the proposed electrical
transmission interconnection, access to other recreational uses beyond the Project study area
evaluated in this investigation (e.g., San Luis Reservoir Wildlife Area and Pacheco State Park).
Fifield Road, north of SR 152 is included in the Project study area and provides access to the
Cottonwood Creek Wildlife Area and private lands within and to the north of the Project study
area.
A high degree of natural harmony is visible in views of the Project study area. Outside of the
Kaiser-Aetna Road and SR 152 corridors, landscapes appear largely intact and human
developments or other interventions are generally minimal, if visible at all. As a result of the
concentration of built features within the roadway corridors, there is generally a high degree of
organization of built features (“cultural order”) in the Project study area as well. Where visible,
these elements appear at a consistent scale and are subordinate to the broader natural
landscape. Aside from a fleeting view of the existing North Fork Dam and other structures from
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SR 152 and of associated infrastructure in limited views elsewhere, the reservoir features as
they currently exist are not broadly visible in any public views.
There are four parts of the Project study area within which existing and/or proposed Project
features are visible in publicly accessible views. These are:
•

Electrical Transmission Interconnection Area – This includes the terminus of the
proposed transmission interconnection at a new electrical substation north of SR 152
near its intersection with Fifield Road. Rural residences and small farms are visible in the
area, as is a variety of electrical transmission and distribution infrastructure. Such
structures are generally visible within the SR 152 corridor or adjacent lands. The
landscape beyond these areas appears broadly undeveloped.

•

SR 152 Corridor – This is the roadway segment south of the North Fork Dam and
existing Pacheco Reservoir. 1 It includes the entirety of the proposed primary construction
access road, which extends to Kaiser-Aetna Road, as well as all locations of the
proposed access improvement alternatives at/near Kaiser-Aetna Road and the Pacheco
Conduit expansion site. Four staging and stockpile areas area are within the SR 152
corridor. The speed limit along this segment of the highway is 55 miles per hour and
recorded traffic volumes are 1,849 westbound vehicles during the morning peak hour
and 1,557 eastbound vehicles during the afternoon peak hour (see Section 3.18
Transportation). The SR 152 corridor is characterized by steep slopes and banks
adjacent to or near much of the roadway. The ridgelines that bound the roadway corridor
to the north and south are visible at varying distances, which contributes to the character
of the mountain pass environment. Residences and ranches are visible throughout the
corridor and occasional points of lower hillside elevations allow for visibility beyond the
highway corridor, toward ranch lands or other less developed areas. SR 152 is an
eligible, but not officially designated, State Scenic Highway. It is identified by Santa Clara
County as a Scenic Highway Corridor and part of the Pacheco Pass gateway entrance
to southeastern Santa Clara County. Of the County’s General Plan policies associated
with protection of scenic highway corridors (see Section 3.2.2.3), those specifying
protection of natural scenery along highways and of visual integrity of scenic gateways
to the South County would most apply to SR 152 based on its setting and function.

•

Kaiser-Aetna Road – This is a gated, improved dirt road that provides access to
ranchlands along the ridge west of the Project study area and, during summer months,
to the Dowdy Ranch Visitor Center and southeastern portion of Henry W. Coe State
Park. Elevated segments afford expansive views in all directions toward nearby portions
of the Diablo Range. Some segments of Kaiser-Aetna Road traverse the spine of the
ridge overlooking portions of the Project study area. While widespread oak woodlands
and brush fields characterize the natural environment, mature trees and intervening
topography (elevated berms or gradual descents then drop-offs in elevation to the east)
restrict downward-oriented visibility toward the Project area along much of the ridgeline.

•

Henry W. Coe State Park – The remote southeastern portion of Henry W. Coe State
Park includes the Dowdy Ranch Visitor Center, where park users—typically hikers and
equestrians—can access a network of trails including the North Fork Trail, which
descends approximately 900 feet in elevation to North Fork Pacheco Creek. The
Proposed Project and Alternative A would inundate a small section of North Fork
Pacheco Creek within the boundary of the Park. The North Fork Trail crosses North Fork

This segment of SR 152 ends at the eastern edge of Santa Clara County. While San Luis Reservoir is visible from SR 152 in
Merced County, it is not visible from this segment.
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Pacheco Creek within this portion of the Park. Along this heavily vegetated section of the
trail, users are exposed to views of stands of mature oak trees, grasslands, and, at the
time of site photography, meadows with abundant wildflowers.
Each of these areas is shown in Figure 3.2-1.
The limiting effects of topography and vegetation described above, in concert with the winding
nature of both Kaiser-Aetna Road and SR 152 means that views within the Project area are
generally intermittent, narrow, and of short duration. That is, the variation in terrain and
vegetation means that direct views toward the Project area are not continuous and some direct
lines of sight are interrupted or framed by trees and/or topography, narrowing what is visible of
the Project area within larger fields of vision. Furthermore, the speed at which viewers traveling
along the roads, particularly SR 152, in combination with the winding routes, limits the amount
of time any area outside of the roadway is visible, typically to one minute or less.
Artificial nighttime light within the Project area comes mainly from localized sources—which is
static and associated with homes and ranches—and from vehicle headlights along SR 152 and
local roads. This light is generally experienced within the SR 152 corridor, including the
electrical transmission interconnection area, given the relative concentration of lighting sources
there and traffic volumes. There is much less of this light along Kaiser-Aetna Road and little to
no existing sources of nighttime light within Henry W. Coe State Park beyond its developed
areas. Under current conditions, glare is an effect of vehicle headlights and atmospheric
reflectivity when conditions in the area are foggy.
3.2.2

Regulatory Framework

3.2.2.1 Federal Laws, Regulations, and Policies
There are no federal laws, regulations, plans, or policies pertaining to aesthetics that are
applicable to the Project.
3.2.2.2 State Laws, Regulations, and Policies
California's Scenic Highway Program was created by the Legislature in 1963 and is managed
by the Landscape Architecture Division of Caltrans. Its purpose is to protect and enhance the
natural scenic beauty of California highways and adjacent corridors through special
conservation treatment. A highway may be designated scenic depending upon how much of the
natural landscape can be seen by travelers, the scenic quality of the landscape, and the extent
to which development intrudes upon the traveler's enjoyment of the view (Caltrans 2008).
The segment of SR 152 that passes by the Project is listed as an “eligible” state scenic highway
but is not officially designated as such (Caltrans 2021). 2 SR 152 is designated as a scenic
highway in Merced County from the County line east to Interstate 5 (I-5).
3.2.2.3 Regional and Local Laws, Regulations, and Policies
Project components potentially visible from publicly accessible views are limited to locations
within Santa Clara County. As such, this discussion focuses solely on Santa Clara County laws,
regulations, and policies.
The Santa Clara County General Plan, 1995 – 2010 (County of Santa Clara 1994) lists
strategies and policies related to scenic resources in its Parks and Recreation and Resource
Conservation chapters. Its Regional Parks and Scenic Highways Map Element (County of Santa
An eligible state highway becomes officially designated through a process in which the local governing body applies to Caltrans for
scenic highway approval, adopts a Corridor Protection Program, and receives notification that the highway has been officially
designated a State Scenic Highway by the Caltrans Director (Caltrans 2021). No such application has been made and no Corridor
Protection Program for SR 152 has been developed.
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Clara 2008) has been updated. Existing parks and trails in the Project area in the General Plan
are considered scenic resources. Parks and trails described as “proposed” in the Regional
Parks and Scenic Highways Map would also be considered scenic resources if they existed;
however, no formal plans for such parks have been proposed.
3.2.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to aesthetic resources.
3.2.3.1 Methods and Assumptions
The assessment of impacts to aesthetic resources was based on a comparison of existing views
with views from a set of representative, publicly accessible viewpoints with simulated views
showing proposed conditions.
To identify viewpoints, visual resources specialists reviewed the Project study area alongside
applicable plans and policies, as well as maps of the area. Included in this were maps
identifying scenic resources, maps of Henry W. Coe State Park, and Google Earth Street View,
which allowed an initial understanding of the visibility of Project facilities from public roads within
and adjacent to the Project study area. Preliminarily identified viewpoints were reviewed with
Project design and environmental leads, Valley Water, and Caltrans to facilitate agreement with
viewpoint location and view orientation and to ensure that any essential views were not omitted
or misplaced.
Site photography was conducted by a visual analyst on March 24, 2021. Conditions were mostly
sunny with light cloud cover and atmospheric haze. Views from 22 viewpoints were
photographed with a high-resolution, full-frame, 35-millimeter (mm) Digital Single-Lens-Reflex
camera with a fixed 50mm lens. A 50mm focal length is widely accepted as an industry standard
for approximating the field of vision of the human eye. That is, a photograph of a landscape shot
with a full-frame camera equipped with a 50mm lens generally replicates what a person would
see in focus within a single frame of view.
A subset of views was selected for use as Key Observation Points (KOP). These are the views
for which simulations were produced and upon which the assessment of Project impacts is
based. The KOPs are a representative set of views, selected to demonstrate the greatest
degree of contrast from a proposed permanent change to the visual environment in publicly
accessible views for the Proposed Project and across all alternatives. They are also
geographically representative. Table 3.2-2 summarizes the KOPs. The locations of these KOPs
and visible facilities are shown in Figure 3.2-1 for the Proposed Project, Figure 3.2-2 for
Alternative A, Figure 3.2-3 for Alternative B, Figure 3.2-4 for Alternative C, and Figure 3.2-5 for
Alternative D.
Visual simulations, in which a photo-realistic model of a project or project components is placed
into existing photographs, served as the basis by which contrast between existing and proposed
conditions are evaluated. Using Autodesk 3ds Max™, design visualization specialists built a
three-dimensional model of proposed Project elements based on the specific or conceptual
design provided by the Project design team. Conceptual designs informed modeling of the
interconnection (the switchyard in KOP 1 and electrical transmission structures visible in KOPs
1, 2, and 3), while more formal design drawings and topographic contour data informed
modeling of access roads (KOPs 2 and 3), the Project pump station and substation (KOP 2), the
hillside borrow site (KOP 3), the permanent Kaiser-Aetna Road access improvements (KOP 4),
and inundation of North Fork Pacheco Creek (KOPs 5 and 6). A simulated perspective (camera
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view) was developed to match the geo-referenced location of each KOP, as well as the bearing
and focal length of each photograph. Digital elevation model (DEM) data was obtained and used
as the topographic land base upon which existing elements in each view (e.g., buildings,
vegetation, infrastructure) were modeled based on aerial imagery. Project model and existing
elements were placed into the DEM, then the camera and target location, focal length, and
virtual camera position was adjusted to align all modeled elements with the corresponding
elements in the photograph within which the model was placed. Photo-editing software was
used to paint in land cover and add representatively accurate fine, gravelly, and small rock
cover and vegetation within the bed of North Fork Pacheco Creek in views from KOPs 5 and 6,
as well as remove vegetation within inundated areas. Visual resources specialists reviewed
simulations for photo-realistic quality and consistency with the Project plans and layout.
The assessment of visual impacts from the Proposed Project and alternatives was informed by
the Federal Highway Administration (FHWA) Guidelines for the Visual Impact Assessment of
Highway Projects (FHWA 1988; FHWA 2015). The FHWA guidelines provide a clear, systematic
approach to the evaluation of visual impacts, emphasizing visual sensitivity and an
understanding of visual character and quality as they relate to natural, cultural, and project
environments. As originally arranged, FHWA guidelines emphasized the ideas of vividness (the
memorability of a landscape and its contrasting elements), intactness (the integrity of visual
order in the natural and human-built landscape, and the extent to which the landscape is free
from visual encroachment), and unity (the degree to which the visual resources of the landscape
join to form a coherent, harmonious visual pattern; the compositional inter-compatibility between
landscape elements). As revised in 2015, these guidelines are based on the concept of
transactional perception, considering visual quality as a result of the interactive experience
between viewers and their environment and describing the landscape in terms of observed
natural harmony, cultural order (as demonstrated by built or human-made components) and
overall coherence, or visual composition, of views. This analysis draws on all of these concepts.
Throughout the discussion on impacts in this section, effects from construction related activities,
except where noted, were considered to be temporary. Effects described for the operational
phase of the Project and all alternatives were considered permanent alterations to the visual
landscape and assessed as such, to the extent that they would be visible.
Existing levels of light and glare in the Project study area were assessed based on observations
of land use and point sources of light during site photography and review of typical climatic
conditions and traffic volumes. Assessment of impacts was based on duration of construction
schedule under each alternative, the proximity of stationary receptors to construction areas, and
nighttime construction activities, including number of workers on site during nighttime work and
nighttime truck trips.
Applicable Design and Implementation Features
Design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant.
Section 2.3.4 provides a full description of each DIF. DIFs applicable to this resource include the
following:
•

PAMM AQ-1: Dust and Emission Control Measures – This PAMM will, among other
requirements, limit fugitive dust in the Project study area.

•

PAMM WQ-2: Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal
Areas – This PAMM requires that staging, stockpile, and on-site disposal areas will be
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developed at designated locations to protect on-site vegetation and water quality.
Similarly, all equipment and materials (e.g., road rock and Project spoil) will be contained
within designated construction, staging and access locations.
•

PAMM TR-1: Traffic Management Plan – This PAMM requires that public rights-of-way
will be repaired or restored to pre-construction conditions upon completion of
construction.

•

PAMM AES-1: Project Lighting – This PAMM requires that construction lighting will be
installed in a manner that avoids or minimize skyglow observable from stationary
receptors. Emergency and service lighting at permanent facilities would be oriented
downward, hooded, and motion-activated where practicable so as to concentrate light on
task areas and reduce lighting spillover into locations outside of the Project study area.

3.2.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives would have significant impacts on aesthetic
resources if it were to:
•

Have a substantial adverse effect on a scenic vista,

•

Substantially damage scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings within a state scenic highway,

•

Substantially degrade the existing visual character or quality of public views of the site
and its surroundings, or

•

Create a new source of substantial light or glare which would adversely affect day or
nighttime views in the area.

In the discussion below, “scenic vistas” refers to expansive, elevated, sustained, and/or longdistance views that afford unobstructed visibility of a noticeably vivid landscape or a landscape
of distinct visual quality, character, or interest. Vista views of areas of high visual quality are
often designated as scenic or vista viewpoints and identified as such along roadways or trails.
State scenic highways are routes that have been officially designated as such by Caltrans.
“Scenic resources” in the context of state scenic highways are the natural and built features that
contribute to the scenic value of the roadway corridor, and which are identified in the Corridor
Protection Program that enabled official designation as a state scenic highway. 3
3.2.3.3 Topics Eliminated from Further Discussion
No topics related to aesthetics that are included in the significance criteria listed above were
eliminated from further consideration. All relevant topics are analyzed below.
3.2.3.4 Impacts
Table 3.2-3 provides a summary of aesthetic impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, or alternatives to the Proposed
Project. Table 3.2-3 also provides a summary comparison of impacts of the Proposed Project to
the other alternatives (i.e., No Project Alternative and Alternatives A through D), indicating
whether the impacts of the other alternatives are more or less severe than those of the
Proposed Project. It should be noted that these comparisons present the most severe impact
Impacts to scenic resources other than state scenic highways, such as Henry W. Coe State Park, are addressed in Impact Aes-3
(degradation of visual character or quality of public views).
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determination, and this impact may be based on impacts from either the construction of project
facilities or from long-term operations and maintenance.
Table 3.2-3. Summary of Aesthetics Impacts and Mitigation Measures
Impact

Impact Aes-1: Would
have a substantial
adverse effect on a
scenic vista

Proposed
Project and
Alternatives

Level of
Significance
Before Mitigation1

Mitigation Measures

Level of
Significance with
Mitigation1

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

LTS

--

LTS

Proposed Project
Impact Aes-2: Would
substantially damage
No Project Alt
scenic resources,
Alt A
including, but not limited
to, trees, rock
Alt B
outcroppings, and
Alt C
historic buildings within a
state scenic highway
Alt D
Impact Aes-3: Would
substantially degrade the
existing visual character
or quality of public views
of the site and its
surroundings

Impact Aes-4: Would
create a new source of
substantial light or glare
which would adversely
affect day or nighttime
views in the area

NI (-)

--

NI (-)

LTS (=)

--

LTS (=)

LTS (-)

--

LTS (-)

LTS (-)

--

LTS (-)

LTS (+)

--

LTS (+)

Proposed Project

S

AES-3

LSM

No Project Alt

NI (-)

Alt A

S (=)

AES-3

LSM (=)

Alt B

S (-)

AES-3

LSM (-)

Alt C

S (-)

AES-3

LSM (-)

Alt D

S (+)

AES-3

LSM (+)

--

NI (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (+)

--

LTS (+)

Notes:

1 Symbols

within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives
(i.e., No Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives
are similar to, more severe, or less severe than those of the Proposed Project. It should be noted that these
comparisons present the most severe impact determination, and this impact may be based on impacts from either
the construction of project facilities or from long-term operations and maintenance.

Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Construction
There are no designated scenic vista points in the vicinity of any areas subject to construction
under the Proposed Project. Furthermore, there are no publicly accessible locations that would
afford viewers of expansive, elevated, sustained, long-distance views toward the Project area.
Kaiser-Aetna Road and some elevated segments of the North Fork Trail within Henry W. Coe
State Park are the only portions within the Project area where such views of construction areas
associated with the Proposed Project could be available. However, the topography east of
Kaiser-Aetna Road and north of Dowdy Ranch Visitor Center within the state park generally
prevents line-of-sight visibility toward the location of the proposed dam site or other areas where
construction would occur. Mature trees and other vegetation further obstruct views toward the
dam site from Kaiser-Aetna Road and the North Fork Trail; the latter of the two descends rapidly
into the ravine, toward North Fork Pacheco Creek, where there would be little to no activity
during Project construction. Above the existing reservoir to the east, construction activities
associated with a new 70 kilovolts (kV) overhead single electrical transmission line circuit and
associated poles passing over the ridgeline, which would be installed by helicopter, would be
visible. Construction activities or temporary staging areas associated with the Proposed Project
by viewers traveling along Kaiser-Aetna Road would be visible in intermittent views of short
duration, given the winding roadway, steep grades, and varying terrain. Staging areas visible
from SR 152 would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project area.
Because construction would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Operations
As discussed above for construction activities, the proposed dam and the expanded reservoir
after the initial inundation period would be generally obscured by topography in any vista views
along Kaiser-Aetna Road or from elevated trails in Henry W. Coe State Park, with vegetation
east of Kaiser-Aetna Road and within the state park further screening such views. Any visibility
of the exposed expanded reservoir shoreline during periods of draw down in vista views would
be intermittent, would likely occupy a small segment of broader views, and would introduce
slight visual contrast, the magnitude of which would be limited by the similarity in color between
the exposed soils and the surrounding landscape, which would include substantial swaths of
seasonally dry vegetation, given anticipated timing of reservoir drawdown (e.g., late spring
through early fall). Furthermore, the extent to which there would be exposed shoreline would
fluctuate based on seasonal reservoir levels, and to a lesser extent growing season; in
landscapes dominated by hardwoods, visibility increases after leaf drop. The proposed dam and
reservoir edge, from which any such conditions could be visible in unobstructed, expansive
views, would not be publicly accessible.
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New electrical transmission poles of up to 120 feet in height installed east of the expanded
reservoir would be visible in relatively narrow views from discrete segments of Kaiser-Aetna
Road, where not obscured by topography and vegetation. Up to three poles would be placed
atop ridgelines visible between 1.5 and 2 miles away from the nearest ridgeline segment of
Kaiser-Aetna Road. These would be permanent structures but would be visible by drivers along
Kaiser-Aetna Road in intermittent views of short duration given intervening vegetation.
Transmission poles at lower elevations along the alignment may be detectable by the same
viewers, depending on line-of-sight visibility toward lower elevations, but they would appear
against a nearby hillside backdrop and be less prominent than poles appearing above the
ridgeline and backdropped by sky or more distant lands.
To the extent that any of these effects would be visible in an elevated, expansive view from
Kaiser-Aetna Road or higher elevations within Henry W. Coe State Park, their presence would
be minimal and views in which contrast would be observable would be of short duration.
Because operations would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Construction
There are no designated state scenic highways within the Project area. SR 152 is an eligible
state scenic highway within Santa Clara County; the nearest segment of SR 152 that is officially
designated as a state scenic highway begins at the Merced County line and extends east to I-5.
Construction activities at the proposed dam site would not be visible from SR 152. There are no
borrow or disposal sites that would be visible from SR 152. Construction activities would be
visible at the electrical transmission interconnection area and elsewhere within the SR 152
corridor, south of the existing North Fork Dam and at the interchange with Kaiser-Aetna Road.
Activities related to the construction of the proposed switchyard along Fifield Road and
installation of the proposed transmission structures, which would include the use of a helicopter
and associated landing pad north of the proposed switchyard, would be visible from KOP 1 and
its vicinity (Figure 3.2-6a). Vehicles, machines, and other equipment used in the removal of the
North Fork Dam and widening of access roads would be visible in narrow views from the SR
152 corridor, as indicated in the existing view from KOP 2 (Figure 3.2-7a). Installation of the
westernmost transmission structures, which would be done by helicopter, would be visible in
similarly narrow views from the eastbound SR 152 corridor, as shown in the existing view from
KOP 3 (Figure 3.2-8a). Construction activities (e.g., grading and removal of signage and
vegetation within the Caltrans right-of-way) associated with the development of the permanent,
tight diamond interchange at Kaiser-Aetna Road would be visible from both east and west of the
interchange. The existing view from KOP 4 (Figure 3.2-9a) shows the view toward the proposed
interchange from the east. Construction activities related to the water conveyance pipeline south
of SR 152 and the Pacheco Conduit replacement may also be visible from SR 152 and the
proposed staging areas near the Kaiser-Aetna Road intersection.
Other than removal of vegetation associated with construction of the west-bound off ramp, these
construction activities would be temporary, and they would not have the same potential for
permanent changes to the visual environment as the result of their activities. While potentially
visible to varying degrees within the SR 152 corridor during the construction period, the
activities would not substantially damage scenic resources. Furthermore, viewers in vehicles on
the highway typically travel at speeds equal to or in exceedance of the posted speed limit; as
such, views toward any construction activities within the highway corridor would be of short
duration. In particular, stationary staging and stockpiling areas would be visible, but only briefly.
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These areas would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
The duration of the construction period for the Proposed Project is estimated to be 6.7 years.
Much of the construction work, while visible, would be outside of the immediate highway
corridor. The switchyard near Fifield Road would be 500 feet north of SR 152. The existing
North Fork Dam is approximately 0.6 miles from KOP 2. Construction-phase activities would be
visible in narrow views of very short duration from this location until the upper portion of the
existing dam is removed. Subsequent removal activities, as well as those related to streambed
restoration, would drop below the line of sight in views from SR 152. Installation of the western
electrical transmission structures would be visible between 1 to 1.5 miles away in views from
KOP 3. The permanent tight diamond interchange would be constructed in phases. The existing
at-grade intersection at Kaiser-Aetna Road would be maintained for vehicle access until the
interchange is open.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by covering haul trucks and watering
exposed surfaces to control for fugitive dust, requiring that construction and disposal materials
be stockpiled in designated areas, requiring that public rights-of-way are repaired or restored to
pre-construction conditions upon completion of construction, and reduce nighttime lighting along
the SR 152 corridor and skyglow throughout the Project study area.
Because construction would not substantially damage scenic resources within a state scenic
highway, these impacts would be less than significant.
Operations
The Proposed Project would not substantially damage scenic resources within a state scenic
highway. While some facilities would be evident from SR 152, effects to the natural resources
visible from the roadway would not substantially damage, alter, or detract from the visual
character and scenic quality that contribute to its status as a locally designated Scenic Highway
Corridor. The proposed electrical switchyard along Fifield Road and several power poles would
appear in views from SR 152 amid a broader landscape in which utility infrastructure is already
broadly visible. It would replace utilitarian corral structures, but no buildings would be removed
or otherwise damaged. The existing view from KOP 1 (Figure 3.2-6a) shows utility lines to the
south and north of the highway, as well as other structures related to rural residential and
agricultural uses. The proposed switchyard, set back from the highway, would be viewed within
this context, and would appear subordinate to the broader landscape that contribute to the
highway’s scenic qualities (Figure 3.2-6b).
The North Fork Dam is currently visible in narrow views of relatively short duration from viewers
traveling along SR 152 (Figure 3.2-7a). With the Proposed Project, from the vantage point that
KOP 2 affords (Figure 3.2-7b), removal of the top of the existing earthen dam would allow
greater visibility of slopes beyond, which would be allowed to revegetate following construction
of an improved access road. The road would be more prominently visible under such conditions.
However, these changes would not constitute substantial damage of scenic resources.
Alterations would, to the extent noticeable to viewers traveling SR 152, be visible in narrow,
fleeting views as part of a larger scene in which the natural features contributing to existing
scenic quality would be retained.
With the Proposed Project, new electrical transmission poles would be visible extending up the
hillside in the center of the view from KOP 3 (Figure 3.2-8b). They would be over 1 mile away
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from SR 152 and obscured from other highway segments by intervening topography. In this
direct view, the nearest power pole, which is also the lowest within the watershed, would be
over 1 mile away. The two poles that appear above the ridgeline are 1.5 and 1.8 miles away
from highway. In this brief, narrow view, new, human-made structures would be visible
extending above a currently uninterrupted ridgeline and along a slope that appears undeveloped
with the exception of a visible access road. Utility features are consistent in character with other
built elements visible throughout the broader landscape through which SR 152 passes.
Relatively minor encroachment on this skyline would not constitute substantial damage to
scenic resources as viewed from the highway. `
The view of the Proposed Project from KOP 4 (Figure 3.2-9b) shows the proposed permanent
tight diamond interchange as seen from westbound SR 152, approximately 0.1 miles to the
east, adjacent to Bell Station Farmers Market. Prior to opening the interchange after
construction is completed, signage would be reestablished to meet public safety requirements.
In the long-term, this would not constitute substantial damage to scenic resources associated
with this segment of the scenic roadway, which derives its scenic quality more from the
surrounding hillsides, which are populated with mature trees, generally undeveloped, and
integral to the scenic highway’s value as a gateway. Furthermore, these changes would allow
for a greater portion of the undeveloped, natural-appearing slope beyond the new offramp to be
visible. The ramps on the south side of SR 152 would be visible where a private road exiting SR
152 currently provides access to nearby residences. No other structures, rock outcrops, or trees
would be removed. Because operations would not substantially damage scenic resources within
a state scenic highway, this impact would be less than significant.
Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
Construction
Under the Proposed Project, construction of the dam and associated facilities would not be
visible from SR 152. However, activities associated with its construction, namely transportation
and conveyance of equipment and materials, would be visible from and along SR 152 and
portions of Kaiser-Aetna Road. Construction of the proposed switchyard along Fifield Road and
the easternmost electrical transmission facilities would be visible from SR 152, as would
activities related to the construction of access roads, the water conveyance pipeline south of SR
152, and the Pacheco Conduit replacement. The removal of North Fork Dam and—to a greater
extent—construction of the permanent interchange would be prominently visible from SR 152.
One of the 15 proposed staging areas would be south of SR 152 near its intersection with
Kaiser-Aetna Road. Staging areas would, upon completion of construction activities, be
revegetated with native species (e.g., grasses) in consideration of physical characteristics (e.g.,
slope, soils, water availability). While construction activities would not be visible from within
Henry W. Coe State Park, construction-related vehicles would be intermittently visible within the
broader landscape along the southern portion of Kaiser-Aetna Road where existing access
roads would be improved.
As described in greater detail in Chapter 2, construction of the Proposed Project would be
initiated in 2025, with an estimated duration of 6.7 years. Construction of components visible
from publicly accessible viewpoints (e.g., roads, water conveyance pipeline, electrical
transmission line) would typically occur up to six days per week (Monday through Saturday).
Construction of other facilities would typically occur during daytime hours with exceptions
related to some roadway construction associated with the permanent SR 152 interchange. For
construction of the transmission line, transport of all grading equipment, drilling equipment,
power poles, and spools of transmission wire to each pole location would be by helicopter.
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Power line construction would occur over several construction years. The transmission line
would be strung “pole-to-pole” via helicopter to eliminate the need for road improvements and
limit the amount of land disturbance required to install the transmission line.
Such activities would temporarily obstruct or detract from the existing aesthetic setting,
particularly given SR 152’s local designation as a Scenic Highway Corridor and its role as a
scenic gateway to Santa Clara County. The visual character of the Project study area, as
described in Section 3.2.1, is that of a mostly natural landscape in which development of varying
degrees is concentrated along roadways and subordinate in scale and prominence to oakstudded hillsides that form a backdrop that ranges from gently sloping to steep hillsides and
short ridgetops. Construction activities would appear to expand the portion of the landscape
within which such development would be observed and also intensify development-related
activities in the general area. While the natural harmony of the broader landscape would not be
substantially altered, the visual character of the SR 152 corridor would be increasingly, if
temporarily, defined by the construction zones where visible. Even though portions of the
Proposed Project where construction activities would be most visible would be so for relatively
short durations (e.g., the intersection of SR 152 and Kaiser-Aetna Road during construction of
the tight diamond interchange), perceptions of cultural order and coherence within the roadway
corridors would likely be reduced.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would reduce the
visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area. However, because construction activities would still degrade the existing
visual character or quality of public views of the site and its surroundings, particularly related to
visibility of, and activity within, temporary staging areas in views from the SR 152 corridor, this
impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water will screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase will be
substantially reduced. This will reduce the impact to a less-than-significant level.
Operations
During operation, some Proposed Project components would be visible from publicly accessible
viewpoints as permanent alterations to the visual environment. The most visible changes would
consist of the following: the addition of the switchyard and electrical transmission poles in the
transmission interconnection area; removal of the existing North Fork Dam; installation of
transmission structures near the dam site; the addition of the permanent tight diamond
interchange at the intersection of SR 152 and Kaiser-Aetna Road; and expansion of the existing
reservoir such that there would be occasional inundation of North Fork Pacheco Creek and the
North Fork Trail within Henry W. Coe State Park. The impact of each of these is discussed in
greater detail below. The proposed dam would not be prominent in publicly accessible views.
Furthermore, the overall visual effect of increasing the water surface elevation of the expanded
reservoir would be relatively minor because substantial portions of the vegetated landscape
would remain visually intact, and views of the expanded reservoir would be extremely limited.
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Figure 3.2-6a shows the existing view from KOP 1 and Figure 3.2-6b shows the view from KOP
1 with the switchyard and easternmost electrical transmission poles installed. The switchyard
and its access road would displace existing fences and corrals, which would be relocated to an
area north of the proposed switchyard. New transmission poles as tall as 120 feet in height
would be visible extending westward toward the expanded reservoir, approximately 4 miles
away. The view from KOP 1 depicts a scene typical of the broader area in the vicinity of the
proposed transmission interconnection. Rural residences and small farms are visible amid a
network of transmission and distribution infrastructure. Development appears concentrated
along the SR 152 corridor, a strong linear component of views in the area, the presence of
which is reinforced by the visibility of vertical road signs. Beyond the highway corridor, the
relatively low, gently sloped hills provide a vivid backdrop to broad views. This concentration of
varied development along SR 152 within a broader natural setting adds a degree of intactness
to the views; the mostly natural area, within which there is an observable degree of natural
harmony, is generally segmented from the developed highway corridor. There, multiple land
uses and structural forms appear only moderately ordered, which is typical of a rural residential
and agricultural area.
The proposed switchyard and electrical transmission structures would be visually compatible
with the existing landscape. The switchyard, while a more intensely industrial-appearing facility
than anything else currently in view, would appear within what is currently visible as a highway
and utility corridor. The new transmission poles would appear as a series of vertical structures
organized in a linear fashion, similar to other monopole and H-frame structures in view. The new
structures would appear above the skyline backdrop in the view from KOP 1. Existing structures
also appear to skyline in this view and from elsewhere along the SR 152 corridor. Their
placement on near hillsides north of SR 152 would appear to slightly expand the developed
area. However, its linear nature would be reinforced, and the overall intactness of the view
would be retained, with the mostly undeveloped and naturally harmonious hills remaining as
such in the view’s backdrop.
KOPs 2, 3, and 4 are west of Pacheco Pass and south of North Fork Dam. The existing visual
character in this area is defined primarily by the observable contrast between the developed
roadway corridor and the natural appearing slopes and ridgetops. The hillsides are broadly
populated with trees and shrubs of varied forms and colors, distributed irregularly over
grasslands. Private access roads appear to encroach on the hillsides, but in relatively few
locations. Foreground elements such as utility lines appear in front of the hills, but their location
is within the highway corridor. As such, the hillside backdrop, an area characterized by relatively
vivid features that contribute to noticeable natural harmony, is generally intact in views. It is free
from the intrusion of prominently visible built elements, which are contained within the broader
roadway corridor. The overall coherence seen here is typical of views elsewhere along the SR
152 corridor west of Pacheco Pass.
Figure 3.2-7a shows the existing view from KOP 2 and Figure 3.2-7b shows the view from KOP
2 with the existing North Fork Dam removed. As the upper rim of the dam and associated
facilities are removed, the view behind it would be replaced by views of the slopes beyond the
dam as well as the new access road to the new dam site. Removal of the dam in the view from
KOP 2 would be noticeable to viewers accustomed to seeing the existing dam crest but the
difference would be minor and likely undetectable to viewers who are either unfamiliar with the
existing dam’s presence or who would be viewing this specific location in views of very short
duration from SR 152. The existing visual character of the view would be retained as the most
prominent hillside, and ridgetop—the one appearing to rise above the North Fork Dam—would
remain unchanged with the Proposed Project. The natural harmony and overall coherence of
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the view, in which developments appear confined to the roadway corridor and its vicinity, would
remain with no observable reduction in visual quality.
Figure 3.2-8a shows the existing view from KOP 3 and Figure 3.2-8b shows the view from KOP
3 with the proposed electrical transmission line extending eastward from the new pump station
downstream from the new dam site, passing over the near ridgeline. Though relatively slight
features within the broader landscape, the transmission poles would be visible, particularly
where they would appear to extend above the natural skyline in the center of the view. This
would appear as a minor encroachment into a mostly undeveloped portion of the view. However,
the poles would appear alongside an existing ranch road visible as it winds up the hillside and
the overall visual character of the existing view, which is defined by the natural-appearing
setting beyond the roadway, would be generally unaltered.
Figure 3.2-9a shows the existing view from KOP 4 and Figure 3.2-9b shows the view from KOP
4 with the proposed tight diamond interchange at the intersection of SR 152 and Kaiser-Aetna
Road. The new permanent structures would be prominent new features within the view.
However, the changes would be limited to the highway corridor and its immediate vicinity and
would not substantially alter the visual character of the view given that the forms, colors, and
textures of the hillside backdrop visible across the majority of the view would remain
unchanged. Vegetation removal on the north side of the highway to allow for construction of the
westbound off-ramp would increase the extent to which one of the nearer hillsides would be
visible. Conversely, some lower portions of more distant hillsides would be partially obstructed
by the raised grade for the west-bound off- and on-ramps, as well as the overpass, support pier,
and jersey barriers in the highway median. With greater visual cohesion within the roadway, the
overpass would become a focal point in the view. While its perpendicular position to the SR 152
roadway would partially interrupt the linear character of the highway corridor, viewer attention
would be drawn to the portion of the landscape visible beyond the interchange and through the
underpass. This would reinforce the existing view’s intactness and would also somewhat offset
the visual expansion of the corridor, both horizontally (off-ramps) and vertically (overpass and
streetlights). The coherent, unified quality the existing view of a highway corridor extending
through a mountain pass would be retained with the Proposed Project.
KOPs 5 and 6 are located along the North Fork Trail in Henry W. Coe State Park, near the
westernmost portion of North Fork Pacheco Creek that would be inundated under the Proposed
Project. Figure 3.2-10a shows the existing view in March 2021 from KOP 5, along the North
Fork Trail, 0.15 miles east of the point where the trail crosses North Fork Pacheco Creek. Figure
3.2-10b shows the view from KOP 5 with the Proposed Project, in which the creek bed would
show evidence of having been inundated but not actual inundation. Inundation of portions of the
North Fork Trail are projected to occur about four months a year—late winter through spring—
under current baseline operational conditions and decline to about three months a year by 2030
(see Section 3.17). Figure 3.2-11a shows the view from KOP 6, which is along the North Fork
Trail, just west of and overlooking the trail’s crossing of North Fork Pacheco Creek. Figure 3.211b shows the view from KOP 6 with the Proposed Project. As in the simulated view from KOP
5, this view depicts evidence of inundation but not actual inundation. Inundation of the trail
would typically occur during winter and early spring as the expanded reservoir fills.
The segment of the North Fork Trail that parallels North Fork Pacheco Creek on its southern
side within the area of inundation under the Proposed Project is at the bottom of a valley floor.
Its visual character is defined by the linear form of the creek bed, which has mostly gravelly to
rocky texture where there is no pooling or running water. The trail passes through a relatively
flat area that ranges from small grassy meadow to moderately dense oak woodland. However,
the land on the north side of the creek is a moderately steep hillside that approaches the
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appearance in some areas of a canyon wall. Erosional processes are evident and contribute to
a rocky, downward sliding texture in views toward these hillslopes. The scale and proximity of
these areas, in concert with the mature vegetation and less steep hillside to the south, restrict
views to short distances, even those up and down the creek bed. Few objects indicate human
intervention in the area (infrequent signposts and aged fences are the most prominently visible),
and the North Fork Trail at the time of photography varied from well-treaded to difficult to
discern; there is a high degree of natural harmony in these views and the overall composition in
them is of a wooded ravine and creek bed.
With the Proposed Project, periodic inundation would alter the appearance of the views shown
in KOP 5 and KOP 6 but would not substantially alter existing visual character or quality. The
simulations in Figure 3.2-10b and Figure 3.2-11b assume an incompatibility between oak root
structures and areas of inundation. They also assume deposits from erosional processes would
settle at or near the base of the hillslopes where North Pacheco Creek transitions into the
expanded reservoir. As such, there is an increase in rocky, gravelly textures in the views, where
areas of inundation are visible or beyond areas of inundation in which there are currently trees
that would not likely survive such conditions. The view from KOP 5 suggests greater evidence of
erosion on the far bank, indicating the upper extent of maximum inundation. Visual contrast from
exposed banks during periodic draw down of the expanded reservoir would be minimal given
visibility of eroded banks and slopes elsewhere in the view. It would also be minimized by the
likelihood of seasonally dry vegetation being predominant in the surrounding landscape during
periods of reservoir draw down. The view from KOP 6 shows a coarser creek bed. When the
reservoir approaches capacity, the areas shown as increasingly gravelly would instead appear
wet, smooth, and still where they would be covered by standing water. These changes would
enhance the prominence of elements already visible in existing, relatively narrow views. With
the removal of trees within the creek bed, areas that would become visible would take on the
appearance of other nearby areas, including forms of erosion that are indicative of natural
processes. Vivid landscape features, namely vegetation and landform, would remain so. There
would be little identifiable evidence of cultural alterations reducing the natural harmony visible
under existing conditions.
The Santa Clara County General Plan includes policies to protect the visual quality of public
views as part Scenic Resources Strategy #2: Minimize Development Impacts on Significant
Scenic Resources (see Section 3.2.2.3). The Proposed Project would be consistent with the
policies that are applicable to this type of development. Specifically: additional consideration has
been made for Pacheco Pass, which includes a scenic transportation corridors and is a major
county entryway (Policy C-RC 60); and proposed infrastructure within an area of special scenic
significance, namely SR-152, would not create major, lasting adverse visual impacts (Policy CRC 61).
The Santa Clara County General Plan also includes policies to protect scenic highway corridors
as part of Scenic Highways Strategy #2: Protect Scenic Highway Corridors. The Proposed
Project would be consistent with the policies that are applicable to this type of development.
Specifically: there would be no substantial damage to the natural scenery along SR 152 from
the Proposed Project that would diminish its aesthetic beauty (Policy C-PR 37); and the visual
integrity of scenic gateways to the South County, which includes Pacheco Pass, would not be
substantially affected (Policy C-PR 39).
Because operations would not substantially degrade the existing visual character or quality of
public views of the site, this impact would be less than significant.
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Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Construction
The primary source of light or glare associated with construction of the Proposed Project would
be from construction activities at night and from reflective surfaces on materials and equipment.
Construction of the Proposed Project would be initiated in 2025, with an estimated duration of
6.7 years. Construction of the new hardfill dam, including the foundation excavation, would
occur in two 10-hour shifts (e.g., 20 hours per day). These activities would occur mainly out of
sight of publicly accessible views, though skyglow (i.e., brightening of the sky from construction
lighting) could be evident to travelers using SR 152 or Kaiser-Aetna Road as well as stationary
receptors (e.g., residences) within about 500 feet from proposed construction activities.
Construction of other facilities (e.g., roads, water conveyance pipeline, electrical transmission
line) would typically occur during daytime hours with exceptions related to some roadway
construction associated with the permanent SR 152 interchange. A helicopter would be used to
construct the transmission line during daylight hours but work at the staging area and switch
station could occur after dark using construction lighting.
Vehicles carrying workers and equipment to the Project study area would be the primary source
of light and glare. During peak construction periods, as specified in Chapter 2, as many as 160
workers are estimated to be on-site at night and as many as 5,522 nighttime truck trips would be
made to the site. Light and glare from moving vehicles would be intermittently experienced by
viewers and very likely for short durations. Temporary signage advising drivers of construction
activities may also be a source of nighttime light. Direct visibility of any lighting associated with
construction outside of daylight hours would likely be from the SR 152 corridor during
construction of the permanent tight diamond interchange, where viewers would be habituated to
seeing light on occasion during their travel (e.g., streetlights, traffic lights, or the ambient light
typical of more urbanized locations). Implementation of PAMM AES-1 would reduce the potential
for excessive lighting from any illuminated message signs within roadway corridors to affect
drivers or nearby residents.
Because construction would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, this impact would be less than significant.
Operations
The majority of the Proposed Project facilities would not be any source of new light or glare.
However, lighting at the substation, pump station, and switch yard would be visible from SR 152
and nearby residences, in areas where there are few specific sources of night lighting and little
ambient light.
The permanent tight diamond interchange would include permanent street lighting on the
overpass. Such lighting is typical within highway corridors and would be experienced briefly by
most viewers (though local viewers could experience the light over longer durations).
Implementation of PAMM AES-1 would reduce these impacts by requiring that lighting at
permanent facilities be oriented downward, hooded, and motion-activated where appropriate for
safety in order to reduce potential for light trespass or skyglow visible from outside of the Project
study area. It would also require that new overhead lighting within roadways associated with
proposed interchanges be shielded and focused only on the areas where lighting at night is
required for safety.
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Because operations would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, these impacts would be less than significant.
No Project Alternative
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Under the No Project Alternative, the proposed upstream, hardfill dam would not be constructed;
the reservoir would not be expanded; and none of the associated structures and Project
components—specifically the electrical transmission line and switchyard—would be
constructed. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Under the No Project Alternative, the electrical transmission line, switchyard, and permanent
tight diamond interchange at the intersection of SR 152 and Kaiser-Aetna Road would not be
constructed. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
Under the No Project Alternative, the proposed upstream, hardfill dam would not be constructed;
the reservoir would not be expanded; and portions of Henry W. Coe State Park, including a
segment of the North Fork Trail, would not be inundated. The electrical transmission line and
permanent tight diamond interchange at the intersection of SR 152 and Kaiser-Aetna Road
would not be constructed. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Under the No Project Alternative, the proposed pump station, electrical transmission line,
switchyard, and permanent tight diamond interchange at the intersection of SR 152 and KaiserAetna Road would not be constructed. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Construction
There are no designated scenic vista points in the vicinity of any areas subject to construction
under Alternative A. Furthermore, there are no publicly accessible locations that would afford
viewers expansive, elevated, sustained, long-distance views toward the Project study area.
Kaiser-Aetna Road and some elevated segments of the North Fork Trail within Henry W. Coe
State Park are the only portions within the Project study area where such views of construction
areas associated with Alternative A could be available. However, the topography east of KaiserPacheco Reservoir Expansion Project
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Aetna Road and north of Dowdy Ranch Visitor Center within the state park generally prevents
line-of-sight visibility toward the location of the Alternative A dam site or other areas where
construction would occur. Mature trees and other vegetation further obstruct views toward the
dam site from Kaiser-Aetna Road and the North Fork Trail, the latter of which descends rapidly
into the ravine, toward North Fork Pacheco Creek. Above the existing reservoir to the east,
construction activities associated with a new 70 kV overhead single electrical transmission line
circuit and associated poles passing over the ridgeline, which would be installed by helicopter,
would be visible. Construction activities or temporary staging areas associated with Alternative A
by viewers traveling along Kaiser-Aetna Road would be visible in intermittent views of short
duration, given the winding roadway, steep grades, and varying terrain. Staging areas visible
from SR 152 would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area.
Because construction would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Operations
As discussed above for construction activities, the dam under Alternative A and the expanded
reservoir after the initial inundation period would be generally obscured by topography in any
vista views along Kaiser-Aetna Road or from elevated trails in Henry W. Coe State Park, with
vegetation east of Kaiser-Aetna Road and within the state park further screening such views.
Any visibility of the exposed expanded reservoir shoreline during periods of drawdown in vista
views would be intermittent, would likely occupy a small segment of broader views, and would
introduce slight visual contrast, as described for the Proposed Project.
Up to three poles would be placed atop ridgelines visible between 1.5 and 2 miles away from
the nearest ridgeline segment of Kaiser-Aetna Road. These would be permanent structures but
would be visible by drivers along Kaiser-Aetna Road in intermittent views of short duration given
intervening vegetation. Transmission poles at lower elevations along the alignment may be
detectable by the same viewers, depending on line-of-sight visibility toward lower elevations, but
they would appear against a nearby hillside backdrop and be less prominent than poles
appearing above the ridgeline and backdropped by sky or more distant lands.
To the extent that any of these effects would be visible in an elevated, expansive view from
Kaiser-Aetna Road or higher elevations within Henry W. Coe State Park, their presence would
be minimal and views in which contrast would be observable would be of short duration.
Because operations would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. As under the
Proposed Project, there are no designated scenic vista points within the vicinity of any areas
subject to construction under Alternative A, and topography and vegetation would generally
prevent line-of-sight views toward areas of construction activity from along Kaiser-Aetna Road.
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During operation, views toward inundated areas would be similarly restricted and the same
electrical transmission route as under the Proposed Project would be visible ascending the
ridgeline to the east from Kaiser-Aetna Road.
Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Construction
Construction activities would be visible from SR 152, an eligible state scenic highway, at the
electrical transmission interconnection area and elsewhere within the SR 152 corridor, east and
south of the existing North Fork Dam and at the interchange with Kaiser-Aetna Road.
Construction activities at the proposed dam site would not be visible from SR 152. Activities
related to the construction of the proposed switchyard along Fifield Road, as seen from KOP 1
and its vicinity (Figure 3.2-6b) would be the same as those described for the Proposed Project.
The vehicles, machines, and other equipment used in the removal of the existing dam and the
widening of access roads that would be visible in narrow views from the SR 152 corridor, as
indicated in the view from KOP 2 (Figure 3.2-7b), would be the same as for the Proposed
Project. Views of installation of the westernmost transmission structures in narrow views, as
shown from KOP 3 (Figure 3.2-8c) would also be the same as for the Proposed Project.
Alternative A includes an upstream, earthfill dam. New construction activities would include the
processing, excavating, loading, hauling, placing, and compacting of impervious core and shell
materials from their respective borrow areas. The shell borrow materials excavation may include
blasting. Processing materials at the borrow sites would include, at a minimum, removal of
oversize particles and moisture conditioning. Drain, riprap, and filter materials would be sourced
from local commercial vendors or facilities. Construction activities associated with these
materials would include loading and transporting material from an on-site source and placing
and compacting material in the embankment. A large borrow site would be visible from KOP 3
(Figure 3.2-8c) and the activities described above would be observable during the construction
phase. Also visible during construction would be the temporary Kaiser-Aetna Road interchange
with SR 152 which, with Alternative A, would be a temporary overcrossing. Upon completion of
construction, the borrow site in view from SR 152 would be restored and the overcrossing
removed.
These construction activities would be temporary, and they would not have the same potential
for permanent changes to the visual environment as the result of their activities. While
potentially visible to varying degrees within the SR 152 corridor during the construction period,
the activities would not substantially damage scenic resources. Furthermore, viewers in vehicles
on the highway typically travel at speeds equal to or in exceedance of the posted speed limit; as
such, views toward any construction activities within the highway corridor would be of short
duration. In particular, stationary staging and stockpiling areas would be visible, but only briefly.
These areas would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
The duration of the construction period for the Alternative A is estimated to be 6.4 years. Much
of the construction work, while visible, would be outside of the immediate highway corridor. The
switchyard near Fifield Road would be 500 feet north of SR 152. The North Fork Dam is
approximately 0.6 miles from KOP 2. Construction-phase activities would be visible in narrow
views from this location for a very short duration and would continue until the upper portion of
the existing dam is removed. Subsequent removal activities, as well as those related to
streambed restoration, would drop below the sight line from SR 152. Installation of the western
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electrical transmission structures would be visible between 1 and 1.5 miles away in views from
KOP 3. The borrow site is 0.25 miles north of SR 152 and as close as 0.75 miles in the view
from KOP 3. The temporary overcrossing interchange would be constructed in phases. The
existing at-grade intersection at Kaiser-Aetna Road would be maintained for vehicle access until
the temporary interchange is open. Upon removal, the Kaiser-Aetna Road intersection would be
restored to original conditions.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by covering haul trucks and watering
exposed surfaces to control for fugitive dust, requiring that construction and disposal materials
be stockpiled in designated areas, requiring that public rights-of-way are repaired or restored to
pre-construction conditions upon completion of construction, and reduce nighttime lighting along
the SR 152 corridor and skyglow throughout the Project study area.
Because construction would not substantially damage scenic resources within a state scenic
highway, these impacts would be less than significant.
Operations
Alternative A would not substantially damage scenic resources within a state scenic highway.
The impacts to views from SR 152—which is an eligible, but not officially designated state
scenic highway—would be the same as those for the Proposed Project in the vicinity of the
electrical transmission interconnection, as shown in the view from KOP 1 (Figure 3.2-6b). They
would also be the same in views from KOP 2 (Figure 3.2-7b), which shows the narrow view
available from the highway toward the portion of the existing North Fork Dam that would no
longer be visible once removed.
The earthfill dam in Alternative A would include fill provided by the borrow site just north of SR
152. The view from KOP 3 with the borrow site as it would appear post-construction and postrevegetation (Figure 3.2-8c) indicates that trees would be removed as part of the excavation.
Trees would not be replanted, though the area would be likely be repopulated by adjacent plant
species over time. The area is visible from between 0.75 and 1.3 miles of KOP 3. The new
electrical transmission structures would be visible to viewers under Alternative A as they would
with the Proposed Project. Because Alternative A would rely on a temporary overcrossing
interchange at Kaiser-Aetna Road, which would be removed upon completion of construction
within the public rights-of-way restored to their original conditions, there would be no permanent
alterations to SR 152 from the interchange. Because operations would not substantially damage
scenic resources within a state scenic highway, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have effects of a similar magnitude.
The construction period would be comparable to that of the Proposed Project. During
construction, excavation, and restoration activities within the borrow site nearest SR 152 would
be briefly but prominently visible to viewers within the roadway. This would have more of an
impact than the Proposed Project. However, removal of the temporary overcrossing interchange
and restoration of original conditions within the public rights-of-way would have less of an
impact during operations.
Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
Construction
Under Alternative A, construction of the dam and associated facilities would not be visible from
SR 152. However, activities associated with its construction, namely transportation and
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conveyance of equipment and materials, including removal of material from the southernmost
borrow site, would be visible from and along SR 152 and portions of Kaiser-Aetna Road. As with
the Proposed Project, construction of the proposed switchyard along Fifield Road and the
easternmost electrical transmission structures would be visible from SR 152. Activities related to
the construction of access roads, the water conveyance pipeline south of SR 152, and the
Pacheco Conduit replacement would be visible. The removal of North Fork Dam and, to a
greater extent, construction of the temporary overcrossing bridge would be prominently visible
from SR 152. One of the 13 proposed staging areas would be south of SR 152 near its
intersection with Kaiser-Aetna Road. Staging areas would, upon completion of construction
activities, be revegetated with native species (e.g., grasses) in consideration of physical
characteristics (e.g., slope, soils, water availability). While construction activities would not be
visible from within Henry W. Coe State Park, construction-related vehicles would be
intermittently visible within the broader landscape along the southern portion of Kaiser-Aetna
Road, where existing access roads would be improved.
As described in greater detail in Chapter 2, Project Description and Alternatives to the Proposed
Project, construction of Alternative A would be initiated in 2025, with an estimated duration of 6.4
years. Construction of components visible from publicly accessible viewpoints (e.g., roads,
water conveyance pipeline, electrical transmission line) would typically occur up to six days per
week (Monday through Saturday). Construction of other facilities would typically occur during
daytime hours with exceptions related to some roadway construction associated with the
temporary SR 152 overcrossing bridge. Construction of the transmission line would be the same
as described for the Proposed Project.
As described in the assessment of construction-related impacts with the Proposed Project, such
activities would temporarily obstruct or detract from the existing aesthetic setting, particularly
given SR 152’s local designation as a Scenic Highway Corridor and its role as a scenic gateway
to Santa Clara County. Specific to Alternative A, and in addition to the effects described for the
Proposed Project, the removal of material from the borrow site would be briefly visible to
eastbound travelers along SR 152 in direct views of short duration. The material removed would
be replaced and the land revegetated.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area. However, because construction activities would still degrade the existing
visual character or quality of public views of the site and its surroundings, particularly related to
visibility of, and activity within, temporary staging areas in views from the SR 152 corridor, this
impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water will screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase will be
substantially reduced. This will reduce the impact to a less-than-significant level.
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Operations
During operation, some Alternative A components would be visible from publicly accessible
viewpoints as permanent alterations to the visual environment. The most visible changes would
consist of the following: the addition of the switchyard and electrical transmission poles in the
transmission interconnection area; removal of North Fork Dam; installation of transmission
structures near the dam site; visible changes post-restoration at the southernmost borrow site;
and expansion of the existing reservoir such that there would be occasional inundation of North
Fork Pacheco Creek and the North Fork Trail within Henry W. Coe State Park. The impact of
each of these is discussed in greater detail below. The proposed dam would not be prominent in
publicly accessible views. Furthermore, the overall visual effect of increasing the water surface
elevation of the expanded reservoir would be relatively minor because substantial portions of
the vegetated landscape would remain visually intact, and views of the expanded reservoir
would be extremely limited.
Visual effects from the electrical transmission interconnection and removal of North Fork Dam
under Alternative A, as shown in Figure 3.2-6b and Figure 3.2-7b respectively, would have the
same effects as those described for the Proposed Project.
The earthfill dam under Alternative A would require material from borrow sites, including a
substantial amount from the southernmost borrow site, visible from KOP 3. Upon completion of
dam construction, this borrow site would be restored to a stable condition, and topsoil would be
added; the site would be revegetated with native species reflecting the physical characteristics
of the site. The result of this process, shown in Figure 3.2-8c, would be a landform
representative of the existing hillside. It would be revegetated but without replacement of the
trees present in existing views. Removal of the trees is conspicuous in comparison with existing
and simulated views. However, the natural characteristics of the wider view would not be
substantially altered. The broader hillside would remain mostly undeveloped in appearance, with
the exception of the existing access road and electrical transmission structures. The
appearance of the restored borrow site would relate to other portions of the hillside that
resemble grasslands more than woodlands. In time, nearby shrubs and other vegetation would
likely repopulate the area. This would not result in a substantial alteration of visual character or
quality.
The impacts from inundation within Henry W. Coe State Park would be the same as those
described for the Proposed Project.
As under the Proposed Project, Alternative A would be consistent with Santa Clara County
General Plan policies to protect the visual quality of public views as part Scenic Resources
Strategy #2: Minimize Development Impacts on Significant Scenic Resources. It would also be
consistent with Santa Clara County General Plan policies to protect scenic highway corridors as
part of Scenic Highways Strategy #2: Protect Scenic Highway Corridors.
Because operations would not substantially degrade the existing visual character or quality of
public views of the site and its surroundings, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have effects of a similar magnitude.
The construction period would be comparable to that of the Proposed Project. Mitigation
Measure AES-3 would require the screening of the same staging areas under the Proposed
Project and Alternative A. During construction, excavation, and restoration activities within the
borrow site nearest SR 152 would be briefly but prominently visible to viewers within the
roadway. This would have more of an impact than the Proposed Project. However, removal of
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the temporary overcrossing interchange and restoration of original conditions within the public
rights-of-way would have less of an impact during operations. Introduction of additional
transmission facilities and evidence of inundation within Henry W. Coe State Park would be the
same as under the Proposed Project.
Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Construction
The primary source of light or glare associated with construction of Alternative A would be from
construction activities at night and from reflective surfaces on materials and equipment.
Construction of the Alternative A would be initiated in 2025, with an estimated duration of 6.4
years. Construction of the new earthfill dam, including the foundation excavation, would occur in
two 10-hour shifts (e.g., 20 hours per day). These activities would occur mainly out of sight of
publicly accessible views, though skyglow (i.e., brightening of the sky from construction lighting)
could be evident to travelers using SR 152 or Kaiser-Aetna Road as well as stationary receptors
(e.g., residences) within about 500 feet from proposed construction activities. Construction of
other facilities (e.g., roads, water conveyance pipeline, electrical transmission line) would
typically occur during daytime hours with exceptions related to some roadway construction
associated with the temporary SR 152 overcrossing. A helicopter would be used to construct the
transmission line during daylight hours but work at the staging area and switch station could
occur after dark using construction lighting.
Vehicles carrying workers and equipment to the Project study area would be the primary source
of light and glare. During peak construction periods, as specified in Chapter 2, as many as 245
workers are estimated to be on-site at night and as many as 8,446 nighttime truck trips would be
made to the site. Light and glare from moving vehicles would be intermittently experienced by
viewers and very likely for short durations. Temporary signage advising drivers of construction
activities may also be a source of nighttime light. Direct visibility of any lighting associated with
construction outside of daylight hours would likely be from the SR 152 corridor during
construction and use of the temporary SR 152 overcrossing, where viewers would be habituated
to seeing light on occasion during their travel (e.g., streetlights, traffic lights, or the ambient light
typical of more urbanized locations). The temporary overcrossing would be removed upon
completion of construction activities.
Implementation of PAMM AES-1 would reduce the potential for excessive lighting from any
illuminated message signs within roadway corridors to affect drivers or nearby residents.
Because construction would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, this impact would be less than significant.
Operations
The majority of the Alternative A facilities would not be a source of new light or glare. However,
lighting at the substation, pump station, and switch yard would be visible from SR 152 and
nearby residences, in areas where there are few specific sources of night lighting and little
ambient light.
Implementation of PAMM AES-1 would require that lighting at permanent facilities be oriented
downward, hooded, and motion-activated where appropriate for safety in order to reduce the
potential for light trespass or skyglow visible from outside of the Project study area. It would also
require that new overhead lighting within roadways associated with proposed interchanges be
shielded and focused only on the areas where lighting at night is required for safety.
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Because operations would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, these impacts would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have, on balance, fewer impacts.
While duration of construction would be comparable to the Proposed Project, the estimated
peak numbers of workers and nighttime truck trips would be substantially higher than projected
for the Proposed Project. However, with removal of the temporary overcrossing, there would be
no additional permanent lighting within the SR 152 corridor at the interchange location during
operations.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Construction
There are no designated scenic vista points within the vicinity of any areas subject to
construction under Alternative B. Furthermore, there are no publicly accessible locations that
would afford viewers of expansive, elevated, sustained, long-distance views toward the Project
study area. Kaiser-Aetna Road is the only portion within the Project study area where such
views of construction areas associated with Alternative B could be available. However, the
topography east of Kaiser-Aetna Road generally prevents line-of-sight visibility toward the
location of the Alternative B dam site or other areas where construction would occur. Mature
trees and other vegetation further obstruct views toward the dam site from Kaiser-Aetna Road.
Above the existing reservoir to the east, construction activities associated with a new 70 kV
overhead single electrical transmission line circuit and associated poles passing over the
ridgeline, which would be installed by helicopter, would be visible. Construction activities or
temporary staging areas associated with Alternative B by viewers traveling along Kaiser-Aetna
Road would be visible in intermittent views of short duration, given the winding roadway, steep
grades, and varying terrain. Staging areas visible from SR 152 would, upon completion of
construction activities, be revegetated with native species (e.g., grasses) in consideration of
physical characteristics (e.g., slope, soils, water availability).
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area.
Because construction would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Operations
As discussed above for construction activities, the new dam under Alternative B and portions of
the expanded reservoir after the initial inundation period would be generally obscured by
topography in any vista views along Kaiser-Aetna Road, with vegetation east of the road further
screening such views. New electrical transmission poles of up to 120 feet in height installed east
of the expanded reservoir would be visible from segments of the road, where not obscured by
topography and vegetation. The poles would be visible in intermittent views of short duration
and from over 2 miles away. Any visibility of the exposed expanded reservoir shoreline during
periods of drawdown in vista views would be intermittent, would likely occupy a small segment
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of broader views, and would introduce slight visual contrast, as described for the Proposed
Project.
Because operations would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. As under the
Proposed Project, there are no designated scenic vista points within the vicinity of any areas
subject to construction under Alternative B, and topography and vegetation would generally
prevent line-of-sight views toward areas of construction activity from along Kaiser-Aetna Road.
During operation, views toward inundated areas would be similarly restricted and the same
electrical transmission route as under the Proposed Project would be visible ascending the
ridgeline to the east from Kaiser-Aetna Road.
Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Construction
Construction activities would be visible from SR 152, an eligible state scenic highway, at the
electrical transmission interconnection area and elsewhere within the SR 152 corridor, east and
south of the existing North Fork Dam, and at the interchange with Kaiser-Aetna Road.
Construction activities at the proposed dam site would not be visible from SR 152. Activities
related to the construction of the proposed switchyard along Fifield Road, as seen from KOP 1
and its vicinity (Figure 3.2-6b), would be the same as those described for the Proposed Project.
The vehicles, machines, and other equipment used in the removal of the existing dam and the
widening of access roads that would be visible in narrow views from the SR 152 corridor, as
indicated in the view from KOP 2 (Figure 3.2-7b), would be the same as for the Proposed
Project. Views of installation of the westernmost transmission structures in narrow views, as
shown from KOP 3 (Figure 3.2-8c) would also be the same as for the Proposed Project.
Alternative B includes an upstream, earthfill dam. Construction activities related to the borrow
site north of SR 152 would be similar to those described for Alternative A. The Kaiser-Aetna
Road interchange with SR 152 under Alternative B would be a temporary at-grade crossing with
a traffic signal and roundabout to the south of the highway. Upon completion of construction, the
borrow site in view from SR 152 would be restored and the at-grade crossing, including
roundabout and signal, would be removed.
These construction activities would be temporary, and they would not have the same potential
for permanent changes to the visual environment as the result of their activities. While
potentially visible to varying degrees within the SR 152 corridor during the construction period,
the activities would not substantially damage scenic resources. Furthermore, viewers in vehicles
on the highway typically travel at speeds equal to or in exceedance of the posted speed limit; as
such, views toward any construction activities within the highway corridor would be of short
duration. In particular, stationary staging and stockpiling areas would be visible, but only briefly.
These areas would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
The duration of the construction period for the Alternative B is estimated to be 5.8 years. Much
of the construction work, while visible, would be outside of the immediate highway corridor. The
switchyard near Fifield Road would be 500 feet north of SR 152. The North Fork Dam is
approximately 0.6 miles from KOP 2. Construction-phase activities would be visible in narrow
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views from this location for a very short duration and would continue until the upper portion of
the existing dam is removed. Subsequent removal activities, as well as those related to
streambed restoration, would drop below the sight line from SR 152. Installation of the western
electrical transmission structures would be visible between 1 and 1.5 miles away in views from
KOP 3. The borrow site is 0.25 miles north of SR 152 and as close as 0.75 miles in the view
from KOP 3. The temporary at-grade interchange would be constructed in phases, requiring
closure of outside shoulders for widening of the mainline and temporary nighttime lane closures.
Temporary crash protections would be installed. Upon removal, the Kaiser-Aetna Road
intersection would be restored to original conditions.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by covering haul trucks and watering
exposed surfaces to control for fugitive dust, requiring that construction and disposal materials
be stockpiled in designated areas, requiring that public rights-of-way are repaired or restored to
pre-construction conditions upon completion of construction, and reduce nighttime lighting along
the SR 152 corridor and skyglow throughout the Project area.
Because construction activities would not substantially damage scenic resources within a state
scenic highway these impacts would be less than significant.
Operations
Alternative B would not substantially damage scenic resources within a state scenic highway.
The impacts to views from SR 152—an eligible, but not officially designated state scenic
highway—would be the same as those for the Proposed Project in the vicinity of the electrical
transmission interconnection, as shown in the view from KOP 1 (Figure 3.2-6b). They would
also be the same in views from KOP 2 (Figure 3.2-7b), which shows the narrow view available
from the highway toward the portion of the existing dam that would no longer be visible once
removed.
Alternative B includes an upstream earthfill dam. The impact to views of the borrow site from
KOP 3 as it would appear post-construction and post-revegetation (Figure 3.2-8c) would be the
same as described above for Alternative A. Because Alternative B would rely on a temporary atgrade interchange at Kaiser-Aetna Road, which would be removed upon completion of
construction with the public rights-of-way restored to their original conditions, there would be no
permanent alterations to SR 152 from the interchange.
Because operations would not substantially damage scenic resources within a state scenic
highway, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less overall impact. The
construction period would be substantially less than that of the Proposed Project. During
construction, excavation, and restoration activities within the borrow site nearest SR 152 would
be briefly but prominently visible to viewers within the roadway. This would have more of an
impact than the Proposed Project. However, removal of the temporary at-grade interchange and
restoration of original conditions within the public rights-of-way would have less of an impact
during operations.
Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
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Construction
Alternative B would have similar impacts as Alternative A. Under Alternative B, construction of
the dam and associated facilities would not be visible from SR 152; other construction activities
would be visible, including material removal from the southernmost borrow site, which would be
visible from SR 152. Construction of the temporary at-grade crossing with round-about and
traffic signal would be visible within the highway corridor. One of the 13 proposed staging areas
would be south of SR 152 near its intersection with Kaiser-Aetna Road. Staging areas would,
upon completion of construction activities, be revegetated with native species (e.g., grasses) in
consideration of physical characteristics (e.g., slope, soils, water availability). While construction
activities would not be visible from within Henry W. Coe State Park, construction-related
vehicles would be intermittently visible within the broader landscape along Kaiser-Aetna Road,
where existing access roads would be improved.
As described in greater detail in Chapter 2, construction of Alternative B would be initiated in
2025, with an estimated duration of 5.8 years. Construction of components visible from publicly
accessible viewpoints (e.g., roads, water conveyance pipeline, electrical transmission line)
would typically occur up to six days per week (Monday through Saturday). Construction of other
facilities would typically occur during daytime hours with exceptions related to some roadway
construction associated with the temporary SR 152 at-grade interchange. Construction of the
transmission line would be the same as described for the Proposed Project.
As described in the assessment of construction-related impacts from Alternative A, such
activities would temporarily obstruct or detract from the existing aesthetic setting, particularly
given SR 152’s local designation as a Scenic Highway Corridor and its role as a scenic gateway
to Santa Clara County.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would reduce the
visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area. However, because construction activities would still degrade the existing
visual character or quality of public views of the site and its surroundings, particularly related to
visibility of, and activity within, temporary staging areas in views from the SR 152 corridor, this
impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water will screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase will be
substantially reduced. This will reduce the impact to a less-than-significant level.
Operations
During operation, some Alternative B components would be visible from publicly accessible
viewpoints as permanent alterations to the visual environment. The most visible changes would
consist of the following: the addition of the switchyard and electrical transmission poles in the
transmission interconnection area; removal of the existing North Fork Dam; installation of
transmission structures near the dam site; and visible changes post-restoration at the
southernmost borrow site. The proposed dam would not be prominent in publicly accessible
views. Furthermore, the overall visual effect of increasing the water surface elevation of the
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expanded reservoir would be relatively minor because substantial portions of the vegetated
landscape would remain visually intact, and views of the expanded reservoir would be extremely
limited.
Visual effects from the transmission interconnection and removal of North Fork Dam under
Alternative B, as shown in Figure 3.2-6b and Figure 3.2-7b respectively, would have the same
impacts as those described for the Proposed Project.
The earthfill dam under Alternative B would require material from borrow sites, including a
substantial amount from the southernmost borrow site, visible from KOP 3. Visual effects for
Alternative B would be the same as those for Alternative A and are shown in Figure 3.2-8c.
As under the Proposed Project, Alternative B would be consistent with Santa Clara County
General Plan policies to protect the visual quality of public views as part Scenic Resources
Strategy #2: Minimize Development Impacts on Significant Scenic Resources. It would also be
consistent with Santa Clara County General Plan policies to protect scenic highway corridors as
part of Scenic Highways Strategy #2: Protect Scenic Highway Corridors.
Because operations would not substantially degrade the existing visual character or quality of
public views of the site and its surroundings, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less overall impact. The
construction period would be substantially less than that of the Proposed Project and Mitigation
Measure AES-3 would require the screening of staging areas. During construction, excavation,
and restoration activities within the borrow site nearest SR 152 would be briefly but prominently
visible to viewers within the roadway. This would have more of an impact than the Proposed
Project. However, removal of the temporary at-grade interchange and restoration of original
conditions within the public rights-of-way would have less of an impact during operations.
Introduction of additional transmission facilities would be the same as under the Proposed
Project, but inundation of a segment of the North Fork Trail and other areas within Henry W.
Coe State Park would not be required.
Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Construction
The primary source of light or glare associated with construction of Alternative B would be from
construction activities at night and from reflective surfaces on materials and equipment.
Construction of Alternative B would be initiated in 2025, with an estimated duration of 5.8 years.
Construction of the new earthfill dam, including the foundation excavation, would occur in two
10-hour shifts (e.g., 20 hours per day). These activities would occur mainly out of sight of
publicly accessible views, though skyglow (i.e., brightening of the sky from construction lighting)
could be evident to travelers using SR 152 or Kaiser-Aetna Road as well as stationary receptors
(e.g., residences) within about 500 feet from proposed construction activities. Construction of
other facilities (e.g., roads, water conveyance pipeline, electrical transmission line) would
typically occur during daytime hours with exceptions related to some roadway construction
associated with the temporary SR 152 at-grade interchange, including traffic signal. A helicopter
would be used to construct the transmission line during daylight hours but work at the staging
area and switch station could occur after dark using construction lighting.
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Vehicles carrying workers and equipment to the Project study area would be the primary source
of light and glare. During peak construction periods, as specified in Chapter 2, as many as 235
workers are estimated to be on-site at night and as many as 7,848 nighttime truck trips would be
made to the site. Light and glare from moving vehicles would be intermittently experienced by
viewers and very likely for short durations. Temporary signage advising drivers of construction
activities may also be a source of nighttime light. Direct visibility of any lighting associated with
construction outside of daylight hours would likely be from the SR 152 corridor during
construction and the traffic signal associated with the temporary SR 152 at-grade interchange.
Viewers traveling along SR 152 would be habituated to seeing light on occasion during their
travel (e.g., streetlights, traffic lights, or the ambient light typical of more urbanized locations).
The temporary interchange would be removed upon completion of construction activities.
Implementation of PAMM AES-1 would reduce the potential for excessive lighting from any
illuminated message signs within roadway corridors to affect drivers or nearby residents.
Because construction would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, this impact would be less than significant.
Operations
The majority of the Alternative B facilities would not be any source of new light or glare.
However, lighting at the substation, pump station, and switch yard would be visible from SR 152
and nearby residences, in areas where there are few specific sources of night lighting and little
ambient light.
Implementation of PAMM AES-1 would require that lighting at permanent facilities be oriented
downward, hooded, and motion-activated where appropriate for safety in order to reduce the
potential for light trespass or skyglow visible from outside of the Project study area. It would also
require that new overhead lighting within roadways associated with proposed interchanges be
shielded and focused only on the areas where lighting at night is required for safety.
Because operations would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, these impacts would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative B would have, on balance, fewer impacts.
Duration of construction would be shorter than that for the Proposed Project, though the
estimated peak numbers of workers and nighttime truck trips would be substantially higher than
projected for the Proposed Project. However, with removal of the temporary at-grade
interchange, there would be no additional permanent lighting within the SR 152 corridor during
operations.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Construction
There are no designated scenic vista points within the vicinity of any areas subject to
construction under Alternative C. Furthermore, there are no publicly accessible locations that
would afford viewers of expansive, elevated, sustained, long-distance views toward the Project
study area. Kaiser-Aetna Road is the only portion within the Project study area where such
views of construction areas associated with Alternative C could be available. However, the
topography east of Kaiser-Aetna Road generally prevents line-of-sight visibility toward the
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location of the Alternative C dam site or other areas where construction would occur. Mature
trees and other vegetation further obstruct views toward the dam site from Kaiser-Aetna Road.
Above the existing reservoir to the east, construction activities associated with the new 70 kV
overhead single transmission line circuit and associated poles passing over the ridgeline, which
would be installed by helicopter, would be visible. Construction activities or temporary staging
areas associated with Alternative C by viewers traveling along Kaiser-Aetna Road would be
visible in intermittent views of short duration, given the winding roadway, steep grades, and
varying terrain. Staging areas visible from SR 152 would, upon completion of construction
activities, be revegetated with native species (e.g., grasses) in consideration of physical
characteristics (e.g., slope, soils, water availability).
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area.
Because construction would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Operations
As discussed above for construction activities, the dam under Alternative C and portions of the
expanded reservoir after the initial inundation period would be generally obscured by
topography in any vista views along Kaiser-Aetna Road, with vegetation east of the road further
screening such views. New electrical transmission poles of up to 120 feet in height installed east
of the expanded reservoir would be visible from segments of the road, where not obscured by
topography and vegetation. The poles would be visible in intermittent views of short duration
and from over 2 miles away. Any visibility of the exposed expanded reservoir shoreline during
periods of drawdown in vista views would be intermittent, would likely occupy a small segment
of broader views, and would introduce slight visual contrast, as described for the Proposed
Project.
Because operations would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As under the
Proposed Project, there are no designated scenic vista points within the vicinity of any areas
subject to construction under Alternative C, and topography and vegetation would generally
prevent line-of-sight views toward areas of construction activity from along Kaiser-Aetna Road.
During operation, views toward inundated areas would be similarly restricted and the same
electrical transmission route as under the Proposed Project would be visible ascending the
ridgeline to the east from Kaiser-Aetna Road.
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Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Construction
Construction activities would be visible from SR 152, an eligible state scenic highway, at the
electrical transmission interconnection area and elsewhere within the SR 152 corridor, east and
south of the existing North Fork Dam, and at the interchange with Kaiser-Aetna Road.
Construction activities at the proposed dam site would not be visible from SR 152. Activities
related to the construction of the proposed switchyard along Fifield Road, as seen from KOP 1
and its vicinity (Figure 3.2-6b) would be the same as those described for the Proposed Project.
The vehicles, machines, and other equipment used in the removal of the existing dam and the
widening of access roads that would be visible in narrow views from the SR 152 corridor, as
indicated in the view from KOP 2 (Figure 3.2-7c), would be the same as for the Proposed
Project. The downstream location of the hardfill dam under Alternative C would not be visible
from SR 152. However, the associated pump station and substation locations are just north of
SR 152 and construction activities associated with each would be temporarily visible there.
Installation of the westernmost transmission structures would be visible from KOP 3 (Figure 3.28d).
The Kaiser-Aetna Road interchange with SR 152 under Alternative C would be a temporary atgrade crossing with a traffic signal and road widening. Upon completion of construction, the
borrow site in view from SR 152 would be restored and the at-grade crossing, including
temporary lanes and traffic signal, would be removed.
These construction activities would be temporary, and they would not have the same potential
for permanent changes to the visual environment as the result of their activities. While
potentially visible to varying degrees within the SR 152 corridor during the construction period,
the activities would not substantially damage scenic resources. Furthermore, viewers in vehicles
on the highway typically travel at speeds equal to or in exceedance of the posted speed limit; as
such, views toward any construction activities within the highway corridor would be of short
duration. In particular, stationary staging and stockpiling areas would be visible, but only briefly.
These areas would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
The duration of the construction period for the Alternative C is estimated to be 7.3 years. Much
of the construction work, while visible, would be outside of the immediate highway corridor. The
switchyard near Fifield Road would be 500 feet north of SR 152. The North Fork Dam is
approximately 0.6 miles from KOP 2. Construction-phase activities would be visible in narrow
views from this location for a very short duration and would continue until the upper portion of
the existing dam is removed. Subsequent removal activities, as well as those related to
streambed restoration, would drop below the sight line from SR 152, as would most of the
activities associated with construction of the pump station and substation. Installation of the
western transmission structures would be visible between 1 and 1.5 miles away in views from
KOP 3. The temporary at-grade interchange would be constructed in phases, sometimes
requiring closure of one lane during nighttime and weekend construction periods. Upon removal,
the Kaiser-Aetna Road intersection would be restored to original conditions.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
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rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout.
Because construction activities would not substantially damage scenic resources within a state
scenic highway, these impacts would be less than significant.
Operations
Alternative C would not substantially damage scenic resources within a state scenic highway.
The impacts to views from SR 152—an eligible, but not officially designated state scenic
highway—would be the same as those for the Proposed Project in the vicinity of the electrical
transmission interconnection, as shown in the view from KOP 1 (Figure 3.2-6b). In the view from
KOP 2 under Alternative C (Figure 3.2-7c), the same visual effects of the existing dam removal
as described for the Proposed Project would be observed. In addition, the downstream location
of the dam would shift the location of the pump station and substation to an area that would be
partially visible from KOP 2. The difference in topography between the roadway corridor and the
locations of these facilities would render their lower areas invisible to viewers traveling along SR
152. Vegetation would partially to mostly obscure their upper portions.
The hardfill dam included under Alternative C means that observable changes to views from
KOP 3 (Figure 3.2-8d) would be limited to just the new electrical transmission line. Because the
dam would be located downstream, the view from KOP 3 under Alternative C would be similar to
that for the Proposed Project except that there would be four additional transmission structures,
partially visible from KOP 3, extending southward along the eastern side of the existing basin.
Because Alternative C would rely on a temporary at-grade interchange at Kaiser-Aetna Road,
which would be removed upon completion of construction with the public rights-of-way restored
to their original conditions, there would be no permanent alterations to SR 152 from the
interchange.
Because operations would not substantially damage scenic resources within a state scenic
highway, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less overall impact. The
construction period would be slightly more than that of the Proposed Project. During
construction, some activities associated with the downstream location of the hardfill dam may be
briefly visible in views from roadway, including installation of a comparatively longer
transmission line. This would have slightly more of an impact than the Proposed Project.
However, removal of the temporary at-grade interchange and restoration of original conditions
within the public rights-of-way would have less of an impact during operations.
Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
Construction
Under Alternative C, construction of the dam and associated facilities would not be visible from
SR 152. However, activities associated with its construction, namely transportation and
conveyance of equipment and materials, would be visible from and along SR 152 and portions
of Kaiser-Aetna Road. Additionally, construction of the proposed switchyard along Fifield Road
and the easternmost electrical transmission structures would be visible from SR 152, as would
activities related to the construction of access roads, the water conveyance pipeline south of SR
152, and the Pacheco Conduit replacement. The downstream location of the dam would also
place its associated pump station and substation within partial view from SR 152 in brief, mostly
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screened, views; construction activities associated with the installation of these two facilities, as
well as the transmission structures extending southward along the east side of the expanded
reservoir, would be visible. The removal of North Fork Dam and, to a greater extent,
construction of the temporary lane widening and traffic signal at the SR 152 interchange with
Kaiser-Aetna Road would be prominently visible from SR 152. One of the 12 proposed staging
areas would be south of SR 152 near its intersection with Kaiser-Aetna Road. Staging areas
would, upon completion of construction activities, be revegetated with native species (e.g.,
grasses) in consideration of physical characteristics (e.g., slope, soils, water availability). While
construction activities would not be visible from within Henry W. Coe State Park, constructionrelated vehicles would be intermittently visible within the broader landscape along the southern
portion of Kaiser-Aetna Road, where existing access roads would be improved.
As described in greater detail in Chapter 2, construction of Alternative C would be initiated in
2025, with an estimated duration of 7.3 years. Construction of components visible from publicly
accessible viewpoints (e.g., roads, water conveyance pipeline, pump station/substation,
electrical transmission line) would typically occur up to six days per week (Monday through
Saturday). Construction of other facilities would typically occur during daytime hours with
exceptions related to some roadway construction associated with the temporary SR 152 road
widening. Construction of the transmission line would be the same as described for the
Proposed Project, except that there would be additional structures installed to extend to the
downstream dam location.
Similar to the assessment for the Proposed Project, such activities would temporarily obstruct or
detract from the existing aesthetic setting, particularly given SR 152’s local designation as a
Scenic Highway Corridor and its role as a scenic gateway to Santa Clara County.
Implementation PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area. However, because construction activities would still degrade the existing
visual character or quality of public views of the site and its surroundings, particularly related to
visibility of, and activity within, temporary staging areas in views from the SR 152 corridor, this
impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water will screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase will be
substantially reduced. This will reduce the impact to a less-than-significant level.
Operations
During operation, some Alternative C components would be visible from publicly accessible
viewpoints as permanent alterations to the visual environment. The most visible changes would
consist of the following: the addition of the switchyard and electrical transmission poles in the
transmission interconnection area; removal of North Fork Dam; development of the pump
station and substation in the downstream location; and installation of transmission structures
near the dam location. The proposed dam would not be prominent in publicly accessible views.
Furthermore, the overall visual effect of increasing the water surface elevation of the expanded
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reservoir would be relatively minor because substantial portions of the vegetated landscape
would remain visually intact, and views of the expanded reservoir would be extremely limited.
Visual effects from the transmission interconnection as shown from KOP 1 (Figure 3.2-6b)
would have the same effects as those described for the Proposed Project.
The removal of North Fork Dam would have the same impact as assessed for previous
alternatives; however, with the downstream dam location, the associated pump station and
substation would be built in a location partially visible from SR 152. The view from KOP 2 under
Alternative C is shown in Figure 3.2-7c, which also shows North Fork Dam removed. Because
of intervening vegetation and the difference in topography between SR 152 and the location of
the pump station and substation, these facilities would be mostly obscured in the view from KOP
2. The earth tone color of the pump house and the position of the substation beyond roadside
vegetation would result in each component appearing to be visually absorbed into the
surrounding landscape. An electrical transmission structure in the center of the view would be
the most prominent of the new features, visible alongside numerous vertical forms in the view.
None of these new components would substantially alter the existing visual character or quality
of the view from KOP 2. They would appear subordinate to the natural harmony evident
throughout the landscape beyond the roadway. To the extent that they would be seen by
viewers in the short-duration views afforded by typical highway speeds, they would appear
within an area already containing evidence of development. The intactness and overall
coherence of the existing view would be retained.
The segment of the electrical transmission line extending north from the downstream substation
location would be visible in views from KOP 3, as shown in Figure 3.2-8d. However, their
visibility would be of little consequence. Compared with views from KOP 3 showing the
transmission line extending eastward from the upstream substation location, the additional
structures would be visible against a hillside backdrop and would not appear to encroach on any
skyline. Some of the structures would be obscured by trees. In the view from KOP 3, none of
the additional structures would appear as part of any larger collection of structures that would
add a substantive new form to the view or alter the character or quality of the existing view.
As under the Proposed Project, Alternative C would be consistent with Santa Clara County
General Plan policies to protect the visual quality of public views as part Scenic Resources
Strategy #2: Minimize Development Impacts on Significant Scenic Resources. It would also be
consistent with Santa Clara County General Plan policies to protect scenic highway corridors as
part of Scenic Highways Strategy #2: Protect Scenic Highway Corridors.
Because operations would not substantially degrade the existing visual character or quality of
public views of the site and its surroundings, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less overall impact. The
construction period would be longer than that of the Proposed Project, though Mitigation
Measure AES-3 would require the screening of staging areas. During construction, some
activities associated with the downstream location of the hardfill dam may be briefly visible in
views from roadway, including installation of a comparatively longer transmission line. This
would have slightly more of an impact than the Proposed Project. However, removal of the
temporary at-grade interchange and restoration of original conditions within the public rights-ofway would have less of an impact during operations. Transmission structures and other facilities
associated with the downstream dam location would be intermittently visible, but inundation of a
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segment of the North Fork Trail and other areas within Henry W. Coe State Park would not be
required.
Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Construction
The primary source of light or glare associated with construction of Alternative C would be from
construction activities at night and from reflective surfaces on materials and equipment.
Construction of Alternative C would be initiated in 2025, with an estimated duration of 7.3 years.
Construction of the new hardfill dam, including the foundation excavation, would occur in two
10-hour shifts (e.g., 20 hours per day). These activities would occur mainly out of sight of
publicly accessible views, though skyglow (i.e., brightening of the sky from construction lighting)
could be evident to travelers using SR 152 or Kaiser-Aetna Road, as well as stationary
receptors (e.g., residences) within about 500 feet from proposed construction activities.
Construction of other facilities (e.g., roads, water conveyance pipeline, electrical transmission
line) would typically occur during daytime hours with exceptions related to some roadway
construction associated with the temporary SR 152 widening, which would include a traffic
signal. A helicopter would be used to construct the transmission line during daylight hours but
work at the staging area and switch station could occur after dark using construction lighting.
Vehicles carrying workers and equipment to the Project study area would be the primary source
of light and glare. During peak construction periods, as specified in Chapter 2, as many as 160
workers are estimated to be on-site at night and as many as 5,805 nighttime truck trips would be
made to the site. Light and glare from moving vehicles would be intermittently experienced by
viewers and very likely for short durations. Temporary signage advising drivers of construction
activities may also be a source of nighttime light. Direct visibility of any lighting associated with
construction outside of daylight hours would likely be from the SR 152 corridor during
construction and use of the temporary SR 152 widening, where viewers experiencing temporary
effects from the traffic signal and other components, would be habituated to seeing light on
occasion during their travel (e.g., streetlights, traffic lights, or the ambient light typical of more
urbanized locations). The temporary widening would be removed upon completion of
construction activities.
Implementation of PAMM AES-1 would reduce the potential for excessive lighting from any
illuminated message signs within roadway corridors to affect drivers or nearby residents.
Because construction would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, this impact would be less than significant.
Operations
The majority of the Alternative C facilities would not be any source of new light or glare.
However, lighting at the substation, pump station, and switch yard would be visible from SR 152
and nearby residences, in areas where there are few specific sources of night lighting and little
ambient light.
Implementation of PAMM AES-1 would require that lighting at permanent facilities be oriented
downward, hooded, and motion-activated where appropriate for safety in order to reduce the
potential for light trespass or skyglow visible from outside of the Project area. It would also
require that new overhead lighting within roadways associated with proposed interchanges be
shielded and focused only on the areas where lighting at night is required for safety.
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Because operations would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, these impacts would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative C would have, on balance, fewer impacts.
Duration of construction would be slightly longer than that for the Proposed Project, and the
estimated peak numbers of workers and nighttime truck trips would be comparable the
Proposed Project. However, with removal of the temporary at-grade interchange, there would be
no additional permanent lighting within the SR 152 corridor during operations.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Aes-1: Would have a substantial adverse effect on a scenic vista.
Construction
There are no designated scenic vista points within the vicinity of any areas subject to
construction under Alternative D. Furthermore, there are no publicly accessible locations that
would afford viewers of expansive, elevated, sustained, long-distance views toward the Project
area. Kaiser-Aetna Road is the only portion within the Project study area where such views of
construction areas associated with Alternative D could be available. However, the topography
east of Kaiser-Aetna Road generally prevents line-of-sight visibility toward the location of the
proposed Alternative D dam site or other areas where construction would occur. Mature trees
and other vegetation further obstruct views toward the dam site from Kaiser-Aetna Road. Above
the existing reservoir to the east, construction activities associated with a new 70 kV overhead
single electrical transmission line circuit and associated poles passing over the ridgeline, which
would be installed by helicopter, would be visible. Construction activities or temporary staging
areas associated with Alternative D by viewers traveling along Kaiser-Aetna Road would be
visible in intermittent views of short duration, given the winding roadway, steep grades, and
varying terrain. Staging areas visible from SR 152 would, upon completion of construction
activities, be revegetated with native species (e.g., grasses) in consideration of physical
characteristics (e.g., slope, soils, water availability).
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area.
Because construction would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Operations
As discussed above for construction activities, the dam under Alternative D and portions of the
expanded reservoir after the initial inundation period would be generally obscured by
topography in any vista views along Kaiser-Aetna Road, with vegetation east of the road further
screening such views. New electrical transmission poles of up to 120 feet in height installed east
of the expanded reservoir would be visible from segments of the road, where not obscured by
topography and vegetation. The poles would be visible in intermittent views of short duration
and from over 2 miles away. Any visibility of the exposed expanded reservoir shoreline during
periods of drawdown in vista views would be intermittent, would likely occupy a small segment
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of broader views, and would introduce slight visual contrast, as described for the Proposed
Project.
Because operations would not have a substantial adverse effect on a scenic vista, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. As under the
Proposed Project, there are no designated scenic vista points within the vicinity of any areas
subject to construction under Alternative D, and topography and vegetation would generally
prevent line-of-sight views toward areas of construction activity from along Kaiser-Aetna Road.
During operation, views toward inundated areas would be similarly restricted and the same
electrical transmission route as under the Proposed Project would be visible ascending the
ridgeline to the east from Kaiser-Aetna Road.
Impact Aes-2: Would substantially damage scenic resources, including, but not limited to, trees,
rock outcroppings, and historic buildings within a state scenic highway.
Construction
Construction activities would be visible from SR 152, an eligible state scenic highway, at the
electrical transmission interconnection area and elsewhere within the SR 152 corridor, east and
south of the existing North Fork Dam, and at the interchange with Kaiser-Aetna Road.
Construction activities at the proposed dam site would not be visible from SR 152. Activities
related to the construction of the proposed switchyard along Fifield Road, as seen from KOP 1
and its vicinity (Figure 3.2-6b) would be the same as those described for the Proposed Project.
The vehicles, machines, and other equipment used in the removal of the existing dam and the
widening of access roads that would be visible in narrow views from the SR 152 corridor, as
indicated in the view from KOP 2 (Figure 3.2-7b), would be the same as for the Proposed
Project. The downstream location of the earthfill dam under Alternative D would not be visible
from SR 152. However, the associated pump station and substation locations are just north of
SR 152 and construction activities associated with each would be temporarily visible there.
Installation of the westernmost transmission structures, as well as activities associated with the
borrow site north of SR 152, which would be similar to those described for Alternative A, would
be visible from KOP 3 (Figure 3.2-8e).
The Kaiser-Aetna Road interchange with SR 152 under Alternative D would be the permanent,
tight diamond interchange described for the Proposed Project.
Other than removal of vegetation associated with construction of the west-bound off ramp, these
construction activities would be temporary, and they would not have the same potential for
permanent changes to the visual environment as the result of their activities. While potentially
visible to varying degrees within the SR 152 corridor during the construction period, the
activities would not substantially damage scenic resources. Furthermore, viewers in vehicles on
the highway typically travel at speeds equal to or in exceedance of the posted speed limit; as
such, views toward any construction activities within the highway corridor would be of short
duration. In particular, stationary staging and stockpiling areas would be visible, but only briefly.
These areas would, upon completion of construction activities, be revegetated with native
species (e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water
availability).
The duration of the construction period for the Alternative D is estimated to be 7.2 years. Much
of the construction work, while visible, would be outside of the immediate highway corridor. The
switchyard near Fifield Road would be 500 feet north of SR 152. The North Fork Dam is
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approximately 0.6 miles from KOP 2. Construction-phase activities would be visible in narrow
views from this location for a very short duration and would continue until the upper portion of
the existing dam is removed. Subsequent removal activities, as well as those related to
streambed restoration, would drop below the sight line from SR 152, as would most of the
activities associated with construction of the pump station and substation. Installation of the
western electrical transmission structures would be visible between 1 and 1.5 miles away in
views from KOP 3. The borrow site is 0.25 miles north of SR 152 and as close as 0.75 miles in
the view from KOP 3. The permanent tight diamond interchange would be constructed in
phases. The existing at-grade intersection at Kaiser-Aetna Road would be maintained for
vehicle access. Equipment and materials used to construct the bridge overcrossing and
associated on and off ramps, retaining walls, abutments, and realignments would be typical of
vehicles and machinery used in other roadway improvement projects.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by covering haul trucks and watering
exposed surfaces to control for fugitive dust, requiring that construction and disposal materials
be stockpiled in designated areas, requiring that public rights-of-way are repaired or restored to
pre-construction conditions upon completion of construction, and reduce nighttime lighting along
the SR 152 corridor and skyglow throughout the Project study area.
Because construction would not substantially damage scenic resources within a state scenic
highway, these impacts would be less than significant.
Operations
Alternative D would not substantially damage scenic resources within a state scenic highway.
The impacts to views from SR 152, an eligible—but not officially designated state scenic
highway—would be the same as those for the Proposed Project in the vicinity of the electrical
transmission interconnection, as shown in the view from KOP 1 (Figure 3.2-6b). The view from
KOP 2 under Alternative D (Figure 3.2-7c) would be the same as that for Alternative C; the
existing dam would appear removed, but portions of the downstream pump station and
substation would be visible.
Alternative D would construct a downstream earthfill dam constructed in part from material
taken from the borrow site visible from KOP 3 (Figure 3.2-8e). Under Alternative D, the view
would be similar to that described for Alternative A, with the exception that it would also include
the four additional transmission structures described for Alternative C to connect with the
downstream substation.
There would be a permanent tight diamond interchange under Alternative D. The effects from
this interchange would be the same as described for the Proposed Project.
Because operations would not substantially damage scenic resources within a state scenic
highway, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a slightly greater impact. The
construction period would be slightly longer than that of the Proposed Project, though Mitigation
Measure AES-3 would require the screening of staging areas. During construction, excavation,
and restoration activities within the borrow site nearest SR 152 would be briefly but prominently
visible to viewers within the roadway, and some activities associated with the downstream
location of the dam may be briefly visible in views from roadway, including installation of a
comparatively longer transmission line. The permanent tight diamond interchange along SR 152
would have the same impact as the Proposed Project.
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Impact Aes-3: Would substantially degrade the existing visual character or quality of public
views of the site and its surroundings.
Construction
Construction of the dam and associated facilities under Alternative D, namely transportation and
conveyance of equipment and materials, including removal of material from the southernmost
borrow site, would be visible from and along SR 152 and portions of Kaiser-Aetna Road. As with
the Proposed Project, construction of the proposed switchyard along Fifield Road and the
easternmost electrical transmission structures would be visible from SR 152, as would activities
related to the construction of access roads, the water conveyance pipeline south of SR 152, and
the Pacheco Conduit replacement, as well as the removal of North Fork Dam. The downstream
pump station and substation would be within partial view from SR 152 in brief, mostly screened,
views; construction activities associated with the installation of these two facilities, as well as the
transmission structures extending southward along the east side of the reservoir, would be
visible. Construction of the permanent tight diamond interchange on SR 152 with Kaiser-Aetna
Road would be prominently visible within the highway corridor. One of the nine proposed
staging areas would be south of SR 152 near its intersection with Kaiser-Aetna Road. Staging
areas would, upon completion of construction activities, be revegetated with native species
(e.g., grasses) in consideration of physical characteristics (e.g., slope, soils, water availability).
While construction activities would not be visible from within Henry W. Coe State Park,
construction construction-related vehicles would be intermittently visible within the broader
landscape along the southern portion of Kaiser-Aetna Road, where existing access roads would
be improved.
As described in greater detail in Chapter 2, construction of Alternative D would be initiated in
2025, with an estimated duration of 7.2 years. Construction of components visible from publicly
accessible viewpoints (e.g., roads, water conveyance pipeline, pump station/substation,
electrical transmission line) would typically occur up to six days per week (Monday through
Saturday). Construction of other facilities would typically occur during daytime hours with
exceptions related to some roadway construction associated with the permanent SR 152 tight
diamond interchange. Construction of the transmission line would be the same as described for
the Proposed Project, except that there would be additional structures installed to extend to the
downstream dam location.
Similar to the assessment for the Proposed Project, such activities would temporarily obstruct or
detract from the existing aesthetic setting, particularly given SR 152’s local designation as a
Scenic Highway Corridor and its role as a scenic gateway to Santa Clara County. The visual
character of the Project study area would not be substantially altered by the temporary
construction activities, nor would visual quality be reduced. Portions of the Proposed Project
where construction activities would be most visible would be so for relatively short durations
(e.g., the intersection of SR 152 and Kaiser-Aetna Road during construction of the temporary
road widening). As with Alternatives A and B, the removal of material from the borrow site for the
earthfill dam would be briefly visible to eastbound travelers along SR 152 in direct views of short
duration. The material removed would be replaced and the land revegetated.
Implementation of PAMM AQ-1, PAMM WQ-2, PAMM TR-1, and PAMM AES-1 would further
reduce the visibility of temporary construction activities by controlling fugitive dust, requiring that
construction and disposal materials be stockpiled in designated areas, requiring that public
rights-of-way are repaired or restored to pre-construction conditions upon completion of
construction, and reduce nighttime lighting along the SR 152 corridor and skyglow throughout
the Project study area. However, because construction activities would still degrade the existing
visual character or quality of public views of the site and its surroundings, particularly related to
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visibility of, and activity within, temporary staging areas in views from the SR 152 corridor, this
impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water will screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase will be
substantially reduced. This will reduce the impact to a less-than-significant level.
Operations
During operation, some Alternative D components would be visible from publicly accessible
viewpoints as permanent alterations to the visual environment. The most visible changes would
consist of the following: the addition of the switchyard and electrical transmission poles in the
transmission interconnection area; removal of North Fork Dam; development of the pump
station and substation in the downstream site; visible changes post-restoration at the
southernmost borrow site; installation of transmission structures near the dam site; and
construction of the permanent tight diamond interchange at the intersection of SR 152 and
Kaiser-Aetna Road. The proposed dam would not be prominent in publicly accessible views.
Furthermore, the overall visual effect of increasing the water surface elevation of the expanded
reservoir would be relatively minor because substantial portions of the vegetated landscape
would remain visually intact, and views of the expanded reservoir would be extremely limited.
Visual effects from the transmission interconnection as shown in Figure 3.2-6b would have the
same effects as those described for the Proposed Project.
Removal of the North Fork Dam and placement of the pump station and substation near the
downstream dam site would have the same impact as assessed for Alternative C.
Changes to views from KOP 3 with the restored borrow site would be the same as described for
Alternative A. The electrical transmission structures extending north from the downstream
substation site before turning east and ascending the hillside would be the same as those
evaluated for Alternative C. Figure 3.2-8e shows the combined effects of these two alternative
components.
The tight diamond interchange proposed as part of Alternative D would have the same effects
as described for the Proposed Project. It is shown in Figure 3.2-9b.
As under the Proposed Project, Alternative D would be consistent with Santa Clara County
General Plan policies to protect the visual quality of public views as part Scenic Resources
Strategy #2: Minimize Development Impacts on Significant Scenic Resources. It would also be
consistent with Santa Clara County General Plan policies to protect scenic highway corridors as
part of Scenic Highways Strategy #2: Protect Scenic Highway Corridors.
Because operations would not substantially degrade the existing visual character or quality of
public views of the site and its surroundings, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a greater overall impact. The
construction period would be longer than that of the Proposed Project, though Mitigation
Measure AES-3 would require the screening of staging areas. During construction, some
activities associated with the downstream location of the earthfill dam may be briefly visible in
views from roadway, including installation of a comparatively longer transmission line. During
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construction, excavation, and restoration activities within the borrow site nearest SR 152 would
be briefly but prominently visible to viewers within the roadway. During operation, transmission
structures and other facilities associated with the downstream dam location would be
intermittently visible. This would have slightly more of an impact than the Proposed Project.
Inundation of a segment of the North Fork Trail and other areas within Henry W. Coe State Park
would not be required. Effects from the permanent tight diamond interchange would be the
same as those for the Proposed Project.
Impact Aes-4: Would create a new source of substantial light or glare which would adversely
affect day or nighttime views in the area.
Construction
The primary source of light or glare associated with construction of Alternative D would be from
construction activities at night and from reflective surfaces on materials and equipment.
Construction of the Alternative D would be initiated in 2025, with an estimated duration of 7.2
years. Construction of the new earthfill dam, including the foundation excavation, would occur in
two 10-hour shifts (e.g., 20 hours per day). These activities would occur mainly out of sight of
publicly accessible views, though skyglow (i.e., brightening of the sky from construction lighting)
could be evident to travelers using SR 152 or Kaiser-Aetna Road, as well as stationary
receptors (e.g., residences) within about 500 feet from proposed construction activities.
Construction of other facilities (e.g., roads, water conveyance pipeline, electrical transmission
line) would typically occur during daytime hours with exceptions related to some roadway
construction associated with the permanent tight diamond interchange. A helicopter would be
used to construct the transmission line during daylight hours but work at the staging area and
switch station could occur after dark using construction lighting.
Vehicles carrying workers and equipment to the Project study area would be the primary source
of light and glare. During peak construction periods, as specified in Chapter 2, as many as 270
workers are estimated to be on-site at night and as many as 8,765 nighttime truck trips would be
made to the site. Light and glare from moving vehicles would be intermittently experienced by
viewers and very likely for short durations. Temporary signage advising drivers of construction
activities may also be a source of nighttime light. Direct visibility of any lighting associated with
construction outside of daylight hours would likely be from the SR 152 corridor during
construction of the permanent SR 152 interchange, where viewers would be habituated to
seeing light on occasion during their travel (e.g., streetlights, traffic lights, or the ambient light
typical of more urbanized locations).
Implementation of PAMM AES-1 would reduce the potential for excessive lighting from any
illuminated message signs within roadway corridors to affect drivers or nearby residents.
Because construction would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, this impact would be less than significant.
Operations
The majority of the Alternative D facilities would not be any source of new light or glare.
However, lighting at the substation, pump station, and switch yard would be visible from SR 152
and nearby residences in areas where there are few specific sources of night lighting and little
ambient light.
Implementation of PAMM AES-1 would require that lighting at permanent facilities be oriented
downward, hooded, and motion-activated where appropriate for safety in order to reduce the
potential for light trespass or skyglow visible from outside of the Project study area. It would also
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require that new overhead lighting within roadways associated with proposed interchanges be
shielded and focused only on the areas where lighting at night is required for safety.
Because operations would not create a new source of substantial light or glare which would
adversely affect day or nighttime views, these impacts would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative D would have, on balance, greater
impacts. Duration of construction would be longer than that for the Proposed Project, and the
estimated peak numbers of workers and nighttime truck trips would be substantially greater than
those for the Proposed Project. Effects from the permanent tight diamond interchange would be
the same as those for the Proposed Project.
3.2.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or substantially lessen the
potential significant environmental impacts of the Proposed Project and project alternatives
identified above.
Mitigation Measure Aes-3: Staging Area Screening (Proposed Project, Alternatives A, B, C, and
D)
Valley Water shall install visual barriers to obstruct direct views from SR 152 into staging and
stockpile areas located within view of the roadway corridor and other nearby sensitive receptors.
The visual barrier may be chain link fencing with privacy slats, fencing with windscreen material,
wood, or other similar barrier. The visual barrier shall be a minimum of 6 feet high to block views
into staging and stockpile areas from nearby areas throughout the duration of construction
activities.
3.2.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects.
Three projects in the vicinity of the Project study area have potential for cumulative aesthetic
impacts.
The B.F. Sisk Dam Raise and Reservoir Expansion Project would raise sections of the B.F. Sisk
Dam crest by 12 feet and develop stability berms along sections of the embankment to address
seismic issues, while also increasing the storage capacity in San Luis Reservoir. The Draft EIR
for this project (SLDMWA and Reclamation 2020) has concluded that there would be less-thansignificant impacts to aesthetic resources, including effects to a segment of SR 152 officially
designated as a State Scenic Highway and effects from construction activities. While
construction and operation of the B.F. Sisk Dam Raise and associated actions would be visible
from SR 152, they would not be from the segment of the highway that passes the easternmost
portion of the Proposed Project (the transmission interconnection location along Fifield Road).
This segment of SR 152 is not officially designated as a state scenic highway but is a locally
designated scenic highway corridor. The two projects would be seen sequentially by travelers
passing along SR 152; any noticeable changes in San Luis Reservoir storage capacity would be
visible 2 miles east of the transmission interconnection in the Project study area. B.F. Sisk Dam
is nearly 9 miles east of Fifield Road on SR 152. This sequential visibility would not result in a
cumulative impact. Actions visible from each of these segments would, during construction and
operation, occur within areas already characterized by similar development and would not
intensify activities to any extent that would, in concert with each other, substantially damage
scenic resources within a state scenic highway or alter existing visual character or quality.
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The Gonzaga Ridge Wind Repowering Project would replace an existing wind energy project
visible from Pacheco Pass south of SR 152 with newer wind turbines, the northernmost of which
could be installed within 1 mile of the transmission interconnection location included in the
description of the Proposed Project and Alternatives A through D. The Draft Environmental
Impact Report (EIR) for this project (DPR 2019) has concluded that there would be less-thansignificant impacts to aesthetic resources. The wind repowering project would be most
prominently visible in vista views from the segment of SR 152 that passes along San Luis
Reservoir in Merced County, where it is an officially designated State Scenic Highway. In the
vicinity of the Project study area, the representative wind turbine layout evaluated in the
Gonzaga Ridge Project Draft EIR suggests that the topography east of Fifield Road would
restrict visibility of new turbines by west-bound viewers to intermittent, partial views above and
within the hills and low ridgelines that characterize the landscape to the northeast of the San
Luis Reservoir. Eastbound travelers along the segment of SR 152 within Santa Clara County
and adjacent to the eastern extent of the Project study area at its point of transmission
interconnection would likely see any Gonzaga Wind turbines installed within a mile of the
highway to the south. At an estimated 650 feet in height, these structures would appear above
low hillsides, particularly where gaps in topography allow for unobstructed views. Viewed in
concert with the Proposed Project and Alternatives A through D, eastbound travelers could, for
the extent of approximately 1 mile, view both the new transmission facilities to the north of the
highway and new wind turbines to the south of the highway in a single view. While the Proposed
Project and Alternatives A through D electrical transmission features would be observed within a
broader landscape that includes multiple transmission and distribution lines, consisting of
structures that would appear similar in character to the proposed poles and substation, the wind
turbine or turbines would appear in view backdrops as substantially new forms. Proposed
Project and Alternatives A through D electrical transmission features set back from the north
side of SR 152 and proposed larger wind turbines within a mile of SR 152 to the south would be
visible in the same view only briefly, particularly given the speed at which typical viewers would
be traveling along the highway and the distance between either element and viewers.
The Pacheco Pass segment of the San Jose to Merced California High-Speed Rail (HSR)
project would traverse Pacheco Pass south of SR 152. The HSR is designed to support train
speeds in excess of 125 miles per hour and would be constructed with both at grade and tunnel
sections through Pacheco Pass. The section passing closest to the Project study area
evaluated in this section would be underground, south of the proposed tie-in with the Pacheco
Conduit. Impact AVQ#12: Permanent Direct Impacts on Visual Quality – Pacheco Pass
Landscape Unit concluded that none of the action alternatives would have a significant impact
because the majority of the viewers would be travelers with moderately high sensitivity, who
would not respond to the change in existing visual character or quality. Therefore, any potential
cumulative impacts would be during the construction phase. Construction of the San Jose to
Merced HSR segment is anticipated to last from 2022 through 2028 (CHSRA 2020). This
schedule would likely overlap with the Proposed Project’s and Alternatives A through D
anticipated construction period of 2025 through 2033.
However, the underground nature of the HSR segment in this area, in addition to the railway
alignment’s location of between approximately 0.5 and 1 miles south of SR 152, would reduce
the possibility that viewers would see construction of more than one infrastructure project in
publicly accessible views. As described above, visibility of components of the Proposed Project
and Alternatives A through D is limited from SR 152. An increase in traffic and the presence of
construction vehicles and equipment being transported to either site may be intermittently visible
during periods of either project’s construction phase. But such effects would be temporary in
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nature, either due to the fleeting presence of moving vehicles or the limited time that any vehicle
or equipment would be stationary given construction schedules.
While less than significant individually, effects from these projects would contribute cumulatively
to the significant effects associated with Impact Aes-3 for the Proposed Project and Alternatives
A through D. This would result in a cumulatively significant impact, and the contribution of the
Proposed Project and Alternatives A through D would be cumulatively considerable.
Mitigation Measures for Cumulative Impacts
Implementation of Mitigation Measure AES-3, as fully described in Section 3.2.3.5, by Valley
Water would screen staging and stockpile areas located within view of the SR 152 corridor and
other nearby sensitive receptors throughout the duration of construction activities. With such
screening in place, direct views of stored materials, equipment, and activity contributing to the
degradation of visual character within the roadway corridor during the construction phase would
be substantially reduced. This would reduce the cumulative impact from the Proposed Project,
including Alternatives A through D, and the other projects described above to a less-thansignificant level.
3.2.4

Tables and Figures

This section includes tables and figures for this resource area except Table 3.2-3.
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Figure 3.2-1. Key Observation Points and Visible Facilities for Proposed Project
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Figure 3.2-2. Key Observation Points and Visible Facilities for Alternative A
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Figure 3.2-3. Key Observation Points and Visible Facilities for Alternative B
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Figure 3.2-4. Key Observation Points and Visible Facilities for Alternative C
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Figure 3.2-5. Key Observation Points and Visible Facilities for Alternative D
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Figure 3.2-6a. Existing View to the Northwest from Key Observation Point 1
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Note: The proposed switchyard is in the center-right of the view. Proposed transmission towers are visible extending to the west (left side of view).

Figure 3.2-6b. Simulated View to the Northwest from Key Observation Point 1 (Proposed Project and All Alternatives)
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Note: The existing North Fork Dam is visible in the center of the view.

Figure 3.2-7a. Existing View to the Northwest from Key Observation Point 2
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Figure 3.2-7b. View from Key Observation Point 2 with the Existing North Fork Dam Removed and Access Road
Constructed (Proposed Project, Alternative A, and Alternative B)
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Note: Downstream facilities (transmission structures, pump station, and substation) are mostly obscured by topography and vegetation, in the center-left of the view.

Figure 3.2-7c. View from Key Observation Point 2 with North Fork Dam Removed and Downstream Facilities Shown
(Alternatives C and D)
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Figure 3.2-8a. Existing view to the Northeast from Key Observation Point 3, Looking Toward the Hillside that Overlooks the
Eastern Edge of the Proposed Dam Site
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Note: Transmission poles would be visible ascending eastern hillside.

Figure 3.2-8b. View from Key Observation Point 3 with Proposed Project
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Note: The borrow site restored and transmission line extending eastward from the upstream earthfill dam location.

Figure 3.2-8c. View from Key Observation Point 3 Toward the Project Site Showing Alternatives A and B
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Note: The transmission line extending northward then eastward from the downstream hardfill dam location.

Figure 3.2-8d. View from Key Observation Point 3 Toward the Project Site Showing Alternative C
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Note: The borrow site restored and transmission line extending northward and eastward from the downstream earthfill dam location.

Figure 3.2-8e. View from Key Observation Point 3 Toward the Project Site Showing Alternative D
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.2-59

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.2
Aesthetics

Note: The signage along the right side of the highway is at Bell Station Farmers Market.

Figure 3.2-9a. Existing View to the West from Key Observation Point 4
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Figure 3.2-9b. View from Key Observation Point 4 Toward the Proposed Tight Diamond Interchange (Proposed Project and
Alternative D)
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Figure 3.2-10a. Existing View to the North from Key Observation Point 5, Along the North Fork Trail Within Henry W. Coe
State Park
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Figure 3.2-10b. View from Key Observation Point 5 Showing the Creek Bed as it Could Appear with the Proposed Project
and Alternative A when not Inundated
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Figure 3.2-11a. Existing View to the East from Key Observation Point 6, Along the North Fork Trail Within Henry W. Coe
State Park, Overlooking the Trail Crossing of North Fork Pacheco Creek
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Figure 3.2-11b. View from Key Observation Point 6 Showing the Creek Bed as it Could Appear with the Proposed Project
and Alternative A when not Inundated
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.2-65

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.2
Aesthetics

Table 3.2-1. Applicable Regional and Local Laws, Regulations, and Policies
Plan/Report and
Date
Author
Summary of Key Points
Citation

Santa Clara County
December
General Plan, 1995
20, 1994
– 2010

Regional Parks and June 2008
Scenic Highways –
Map Element of the
Santa Clara County
General Plan

Parks and Recreation Chapter
•
Acknowledges potential for additional recreational facilities
within Project vicinity.
•
Regional Parks and Public Open Space Lands Strategy #4:
Facilitate Interjurisdictional Coordination Policy C-PR 14
includes special districts (which include SCVWD1) as entities
with which the County should coordinate for parks and
recreation system planning, acquisition, development, and
operation.
•
Trails and Pathways Strategy #6: Facilitate Interjurisdictional
Coordination also refers to SCVWD as a partner in
developing and implementing plans for additional regional
trails.
•
Scenic Highways Strategy #1: Designate Scenic Highways
includes Implementation Recommendation C-PR(i) 20, which
would designate as official scenic highways all County roads
identified as “eligible” state scenic highways. This would
include the segment of SR-152 that passes through the
Project area.
•
Scenic Highways Strategy #2: Protect Scenic Highway
Corridors includes policies to protect the natural scenery
along highways from land uses and other activities that would
diminish its aesthetic beauty (Policy C-PR 37); control land
County of
use along scenic roads so as to relate to the location and
Santa Clara
functions of the roads and should be subject to design review
and conditions to assure scenic quality (Policy C-PR 38);
protect the visual integrity of scenic gateways to the South
County, which includes Pacheco Pass (Policy C-PR 39); limit
access and commercial development along scenic
expressways (Policy C-PR 42); set new structures back at
least 100 feet from scenic roads and highways to minimize
their visual impact (Policy C-PR 43); and apply appropriate
land use and sign controls to lands adjacent to scenic
highways to protect the visual integrity of the scenic corridor
(Policy C-PR(i) 24).
•
Scenic Resources Strategy #2: Minimize Development
Impacts on Significant Scenic Resources includes policies
that: afford additional consideration and protections to
hillsides, ridgelines, scenic transportation corridors, major
county entryways, and other areas designated as being of
special scenic significance (Policy C-RC 60); state that public
and private development and infrastructure located in areas
of special scenic significance should not create major, lasting
adverse visual impacts (Policy C-RC 61); and implement
design guidelines and review procedures adequate to
mitigate potential adverse visual impacts of development in
hillside, ridgeline, and other areas of special scenic
significance (Policy C-RC(i) 35).
County of
•
Santa Clara
•

Identifies general location of proposed Pacheco Reservoir
Park and proposed North Fork Pacheco Reservoir Park
(General Plan Policy C-PR-14).
Identifies SR-152, which is eligible for designation as a state
scenic highway.

Note
1
Santa Clara Valley Water District; referred to as Valley Water throughout this document.
Key: SCVWD = Santa Clara Valley Water District
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Key Observation Point
1

2

Dinosaur Point Road at
Whiskey Flat Road. The
view to the northwest is
shown in Figure 3.2-6a.

Location

Section 3.2
Aesthetics

Rationale for
Inclusion

Visibility of easternmost
Electrical
transmission structures
transmission
and switchyard within
Interconnection
broader landscape

Westbound SR 152 at El
Toro Road. The view to
SR 152
the northwest is shown in Corridor
Figure 3.2-7a.

Alternatives Simulated
The Proposed Project and
alternatives would include the
transmission poles and switchyard. This
is simulated in Figure 3.2-6b.

Narrow visibility of North
Fork Dam and proposed
pump station/substation
under downstream dam
alternatives

The North Fork Dam would be removed,
and the access road would be
constructed under the Proposed
Project and alternatives. This is
simulated in Figure 3.2-7b. The pump
station, substation, and transmission
poles would only be visible under
Alternatives C and D. They are
simulated in Figure 3.2-7c.

View of electrical
transmission line and
proposed hillside
borrow/restoration site

New electrical transmission facilities
associated with the Proposed Project
are simulated in Figure 3.2-8b. The
hillside borrow site and transmission
facilities required for the upstream
earthfill dam alternatives (Alternatives
A and B) are simulated in Figure 3.2-8c.
Alternative C, under which just
transmission facilities for the
downstream hardfill dam would be
visible from here, is simulated in Figure
3.2-8d. Alternative D, which would
include the borrow site and transmission
facilities required for the downstream
earthfill dam, is simulated in Figure 3.28e.

3

Eastbound SR 152, 0.75
miles west of El Toro
Road. The view to the
northeast is shown in
Figure 3.2-8a.

4

Westbound SR 152
adjacent to Bell Station
SR 152
Farmers Market. The
Corridor
view to the west is shown
in Figure 3.2-9a.

Permanent components
of Kaiser-Aetna Road
access improvement
alternative

The permanent access improvement is
part of the Proposed Project and
Alternative D. It is simulated in Figure
3.2-9b. No other alternative would
include a permanent access
improvement at Kaiser-Aetna Road.

5

North Fork Trail along
North Fork Pacheco
Creek, 0.15 miles east of Henry W. Coe
trail’s creek crossing. The State Park
view to the north is
shown in Figure 3.2-10a.

View toward portion of
North Fork Pacheco
Creek that would be
inundated under
upstream dam,
maximum reservoir
capacity conditions

The Proposed Project and Alternative
A are the only alternatives that would
potentially inundate North Fork Pacheco
Creek within Henry W. Coe State Park.
The simulated view from KOP 5 is
shown in Figure 3.2-10b.

6

North Fork Trail along
North Fork Pacheco
Creek, overlooking trail’s Henry W. Coe
creek crossing. The view State Park
to the east is shown in
Figure 3.2-11a.

View toward trail
segment that would be
inundated under
upstream dam,
maximum reservoir
capacity conditions

The Proposed Project and Alternative
A are the only alternatives that would
potentially inundate North Fork Pacheco
Creek within Henry W. Coe State Park.
The simulated view from KOP 6 is
shown in Figure 3.2-11b.

SR 152
Corridor

Key:
KOP = key observation point
SR 152 = State Route 152
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Agriculture and Forestry Resources

This section describes agriculture and forestry resources within the vicinity of the Pacheco
Reservoir Expansion Project (Project) area and adjacent lands in the Pacheco Creek
watershed. The environmental and regulatory setting is provided as well as an analysis of
impacts to agriculture and forestry resources from implementation of the Project. The Project
study area evaluated for agriculture and forestry resources is defined as the area identified in
Chapter 2, Figure 2-2. For the purposes of this assessment, agriculture and forestry resources
include agricultural land classifications, established by the California Department of
Conservation (CDC) Division of Land Resource Protection (DLRP), Williamson Act contracts,
and other forest resources within the Project vicinity. If needed, Santa Clara Valley Water District
(Valley Water) design and implementation features (DIF) and mitigation measures to avoid or
reduce significant impacts are also identified.
3.3.1

Environmental Setting

The environmental setting related to agriculture and forestry resources includes identification of
Williamson Act contracts, agricultural land classifications, and other forest resources.
3.3.1.1 Agriculture
Santa Clara County encompasses over 835,000 acres with nearly half identified as agricultural
land by CDC DLRP and about a quarter under Williamson Act contracts. Most of the Project
study area in Santa Clara County is zoned Agricultural Ranchlands as part of a Rural Base
District. Santa Clara Valley (Valley) is typically divided into two geographic regions: North Valley
and South Valley. The North Valley is heavily urbanized while a majority of Santa Clara County’s
cultivated agricultural land is in the South Valley (Santa Clara County 1994). Agricultural
activities range from vegetable crops, fruit and nut crops, field crops, nursey crops, and
livestock and poultry (Santa Clara County 2019). Water supply to support agricultural activities
is sourced through groundwater, local and imported surface water (i.e., Central Valley Project
and State Water Project), and recycled water (Valley Water 2020).
San Benito County is nearly 900,000 acres in size, with about three quarters classified as
agricultural land and over half under Williamson Act contracts. San Benito County relies on
agricultural production for its economy and typically produces field crops, fruit and nut crops,
vegetable and row crops, cattle, and other livestock and poultry (San Benito County 2020).
Water supplies for irrigation are sourced from local groundwater, imported water (i.e., from
Central Valley Project), and recycled water (SBCWD 2019).
Merced County encompasses over 1.2 million acres, with a majority of land classified as
agricultural land and over a quarter under Williamson Act contracts. Merced County is ranked as
one of California’s top five producers of the following: milk and cream, chickens, almonds,
alfalfa, cattle and calves, silage, and tomatoes. The agricultural industry is a foundation of the
County’s economy. Water is received primarily from groundwater recharge, and other sources
include conjunctive use programs and recycled water practices (Merced County 2013).
Stanislaus County covers just over 970,000 acres, with a majority of land classified as
agricultural land and over half under Williamson Act contracts. Stanislaus County relies heavily
on agriculture production for their economic health, of which includes, but is not limited to,
almonds, milk, chickens, cattle and calves, nursery, fruit and nut trees, and vines, silage, and
walnuts (Stanislaus County 2019). The main sources of irrigation water are surface water and
groundwater (Stanislaus County 2016).
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Further information on land use (e.g., Agricultural Ranchlands) within the Project study area can
be found in Section 3.13.
Farmland Classifications
The categories of Prime Farmland, Farmland of Statewide Importance, and Unique Farmland
comprise “agricultural land” for environmental review purposes under California Environmental
Quality Act (CEQA), as defined by California Public Resources Code Section 21060.1.
•

Prime Farmland is land with the best combination of physical and chemical features
able to sustain long-term agricultural production. This farmland has the soil quality,
growing season, and moisture supply needed to produce sustained high yields.
Additionally, land must have been used at some point in time for irrigated agricultural
production during the four years prior to the mapping date.

•

Farmland of Statewide Importance is land similar to Prime Farmland, but with minor
shortcomings, such as greater slopes or less ability to store soil moisture. Land must
have been used for irrigated agricultural production at some point over the previous four
years prior to the mapping date.

•

Unique Farmland is land of lesser quality soils used for the production of the state’s
leading agricultural crops. This farmland is usually irrigated but may include non-irrigated
orchards or vineyards found in some climatic zones of California. Additionally, land must
have been cropped at some point over the previous four years prior to the mapping date.

Grazing land, defined as land that contains existing vegetation suitable for the grazing of
livestock during some portion of the year, is prevalent in Santa Clara, San Benito, Merced, and
Stanislaus Counties as shown in Figure 3.3-1. While grazing land is considered agricultural land
under Public Resources Code Section 21060, it is not considered Prime, Unique, or Farmland of
Statewide Importance. It is illustrated in Figure 3.3-1 to provide context relative to classified
“agricultural land.” In all four counties, the majority of land is classified as Grazing Land, while
lands classified as Prime Farmland, Unique Farmland, and Farmland of Statewide Importance
make up a smaller portion of agricultural farmland, as noted in Table 3.3-1.
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Figure 3.3-1. Agricultural Land and Grazing Land Classified by County
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Table 3.3-1 Agricultural Land and Grazing Land Classified by County
Size of
Prime
Unique
Farmland of
County
County1
Farmland3
Farmland
Statewide
(acres)
(acres)
(acres)
Importance (acres)
Santa Clara
County
San Benito
County

Merced County
Stanislaus
County2

Grazing
Land
(acres)

835,564

14,910

2,227

3,274

394,040

889,640

26,838

2,413

7,109

618,485

1,265,581

269,230

115,227

33,037

552,623

970,157

250,387

121,914

154,198

400,497

Notes:
1
County size data are from 2016 through the California Department of Technology Open Data Portal
2
County size data are from 2018 through the California Department of Technology Open Data Portal
3
Agricultural land and grazing land data are from the 2018 Farmland Mapping and Monitoring Program

Within the Project study area, most of the land is classified as grazing land (i.e., Ranchlands as
defined in Section 3.13), with very small percentages of Prime Farmland and Unique Farmland
adjacent to Pacheco Creek in the lower Pacheco Creek watershed, as shown in Figure 3.3-2.
As shown in Table 3.3-2, a very small amount of land designated as Prime Farmland and
Unique Farmland within the four counties are within the Project study area; no land classified as
Farmland of Statewide Importance is within this boundary. Within the Project study area, most of
the grazing land is within Santa Clara County. San Benito County is the only county to have a
small amount of Prime Farmland and both Santa Clara and San Benito Counties have very
small amounts of Unique Farmland, as shown in Table 3.3-2. Land classified for agriculture
zoning within the Project study area is described further in Section 3.13 and is mapped in Figure
3.13-3.
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Figure 3.3-2. Agricultural Land and Grazing Land Classified Within the Project Study Area
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Table 3.3-2 Agricultural Land and Grazing Land Classified Within the Project Study Area
Farmland of
Size of Project
Unique
Prime
Statewide
Grazing
1
County
Study Area
Farmland
Farmland
Importance
Land (acres)
(acres)
(acres)
(acres)
(acres)
Santa Clara County
San Benito County
Merced County

0.0
9,384

Stanislaus County

2

0.0

7,098

54

3

0.0

639

0.0

0.0

0.0

229

0.0

0.0

0.0

150

Notes:
1
Agricultural land and grazing land data is from the 2018 Farmland Mapping and Monitoring Program

Williamson Act Contracts
The California Land Conservation Act of 1965, also known as the Williamson Act, aims to
preserve the maximum amount of agricultural land necessary to the conservation of the state’s
economic resources by having local governments enter into contracts with private landowners.
Lands subject to Williamson Act contracts are illustrated in Figure 3.3-3, and the total acreages
of Williamson Act contracts within each of Santa Clara, San Benito, Merced, and Stanislaus
Counties are presented in Table 3.3-3. Within the Project study area, Santa Clara County has
the most amount of land under Williamson Act contracts at 6,600 acres. San Benito County has
783 acres under Williamson Act contracts, with Merced and Stanislaus Counties having less
than 100 acres, shown in Table 3.3-4. As illustrated in Figure 3.3-4, most land under Williamson
Act contracts within the Project study area are within the North Fork Pacheco Creek watershed.
Lands with Williamson Act contracts are not found within the existing Pacheco Pass Water
District North Fork Dam and Pacheco Reservoir property, or within Henry W. Coe State Park;
these are publicly owned lands that are no longer used for grazing or other agricultural
purposes.
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Figure 3.3-3. County-Wide Williamson Act Contracts
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Table 3.3-3 Williamson Act Contracts Within Each County
County

Size of County (acres)

Williamson Act Contracts within Each County
(acres)

Santa Clara County1

835,564

230,993

County2

889,640

565,857

970,157

458,649

1,265,581

657,932

San Benito

Merced County3
Stanislaus

County3

Notes:
1
Santa Clara County Williamson Act data are from the 2017 Santa Clara County Planning Office GIS Data
2
San Benito County Williamson Act data are from a 2020 dataset of San Benito County’s Williamson Act Lands provided by
personal communication with a San Benito County GIS analyst
3
Merced and Stanislaus Counties Williamson Act data are from the 2015 San Joaquin Valley – Williamson Act/Farmland
Security Zone dataset from the Data Basin
Key:
GIS = Geographic Information System

Table 3.3-4 Williamson Act Contracts Within the Project Study Area
County

Size of Project Study
Area (acres)

Santa Clara County1
San Benito County2
Merced

County3

Stanislaus

County3

Williamson Act Contracts Within Project Study
Area (acres)
6,600

9,384

783
74
87

Notes:
1
Santa Clara County Williamson Act data are from the 2017 Santa Clara County Planning Office GIS Data
2
San Benito County Williamson Act data are from a 2020 dataset of San Benito County’s Williamson Act Lands provided by
personal communication with a San Benito County GIS analyst
3
Merced and Stanislaus Counties Williamson Act data are from the 2015 San Joaquin Valley – Williamson Act/Farmland
Security Zone dataset from the Data Basin
Key:
GIS = Geographic Information System
Project = Pacheco Reservoir Expansion Project
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Figure 3.3-4. Williamson Act Contracts Within Project Study Area
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3.3.1.2 Forestry
The following classifications related to forest land, timberland, or timberland zoned Timberland
Production were used to determine if any of these lands occur within or adjacent to the Project
study area described above.
Classifications
Public Resources Code section 12220(g) defines forest land as:
[…] land that can support 10-percent native tree cover of any species, including
hardwoods, under natural conditions, and that allows for management of one or more
forest resources, including timber, aesthetics, fish and wildlife, biodiversity, water quality,
recreation, and other public benefits.

Public Resources Code section 4526 defines timberland as:
[…] land, other than land owned by the federal government and land designated by the
board as experimental forest land, which is available for, and capable of, growing a crop
of trees of any commercial species used to produce lumber and other forest products,
including Christmas trees. Commercial species shall be determined by the board on a
district basis after consultation with the district committees and others.

California Government Code section 51104(g) defines timberland zoned Timberland Production
as:
[…] an area which has been zoned pursuant to Section 51112 or 51113 and is devoted to
and used for growing and harvesting timber, or for growing and harvesting timber and
compatible uses, as defined in subdivision (h).

No lands subject to these classifications occur within or adjacent to the Project study area;
therefore, forestry resources are excluded as a resource analyzed in this Environmental Impact
Report. The 2017 Pacheco Reservoir Expansion Project Initial Study considered vegetation
communities, such as oak woodlands to be considered forest land; however, after further review
with CAL FIRE, no land is classified as forest land, timberland, or timberland zone within the
Project study area (CAL FIRE, Personal Communication, 2021). 1 An in-depth discussion of
habitat associated with conifer and hardwood vegetation types (e.g., oak woodlands) as it
pertains to biological resources is presented in Section 3.5.
3.3.2

Regulatory Framework

3.3.2.1 Federal Laws, Regulations, and Policies
There are no known federal laws, regulations, or policies that govern agriculture resources in
the study area that are applicable to the Project.
3.3.2.2 State Laws, Regulations, and Policies
California Important Farmland Inventory System and Farmland Mapping and Monitoring
Program
The Department of Conservation’s Office of Land Conservation maintains a statewide inventory
of farmlands, which are mapped by the CDC DLRP as part of the Farmland Mapping and
Monitoring Program. The Farmland Mapping and Monitoring Program was established by the
state in 1982 to continue the Important Farmland mapping efforts begun in 1975 by the U.S. Soil
Conservation Service (now called the Natural Resources Conservation Service). The intent of
the U.S. Soil Conservation Service was to produce agricultural-resource maps based on soil
quality and land use across the nation. As part of the nationwide effort to map agricultural land
1

Meeting with CAL FIRE on April 19, 2021 to discuss vegetation types, clearing, and management.
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uses, the U.S. Soil Conservation Service/Natural Resources Conservation Service developed a
series of definitions known as Land Inventory and Monitoring criteria. These criteria classify the
land’s suitability for agricultural production. Suitability includes both the physical and chemical
characteristics of soils and the actual land use.
The designations for Prime Farmland, Farmland of Statewide Importance, Unique Farmland,
and Farmland of Local Importance are defined together under the terms “agricultural land” in
CEQA (Public Resources Code Sections 21060.1) and Appendix G of the State CEQA
Guidelines. The conversion of these types of farmlands could be considered an environmental
impact. These designations apply to land designated as Prime Farmland and Unique Farmland
located along Pacheco Creek downstream from North Fork Dam.
Williamson Act Contracts
The California Land Conservation Act of 1965, commonly known as the Williamson Act, is the
principal method for encouraging the preservation of agricultural lands in California. The
Williamson Act enables local governments to enter into contracts with private landowners for the
purpose of restricting specific parcels of land to agricultural or related open-space use for 10
years. In return, landowners receive property tax assessments that are based on farming and
open space uses as opposed to full market value. If a public agency determines that lands
under the Williamson Act may be acquired to support a project, the California Department of
Conservation has established guidance in its publication Public Acquisition Notification
Procedures – A Step by Step Guide (CDC DLRP 2020). These policies and procedures would
be applicable to areas currently under Williamson Act contract that may temporarily or
permanently be affected by Project construction or operations.
3.3.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Agriculture and Agricultural Resources section of the Santa Clara County General Plan
(1994) identifies strategies and policies to manage agriculture and forestry resources in the
County. Specific policies in the section applicable to the Project include:
•

Policy C-RC 37: Agriculture should be encouraged and agricultural lands retained for
their vital contributions to the overall economy, quality of life, and for their functional
importance to Santa Clara County: (a) local food production capability; (b) productive
use land not intended for urban development; and (c) protection of public health and
safety.

•

Policy C-RC 40: Long term land use stability and dependability to preserve agriculture
shall be maintained and enhanced by the following general means: (a) limiting the loss
of valuable farmland from unnecessary and/or premature urban expansion and
development; (b) regulating non-agricultural uses in agricultural areas, and their intensity
and impacts on adjacent lands; (c) maintaining agriculturally-viable parcel sizes; and (d)
minimizing conflicts between adjacent agricultural and non-agricultural land uses,
through such means as right-to-farm legislation and mediation of nuisance claims.

These policies may be applicable to lands temporarily or permanently affected by Project
construction or operation.
San Benito County General Plan
The Land Use Element of the San Benito County General Plan (2015) identifies specific policies
for the protection and support of agricultural and ranching industries in the County. Applicable
policies include the following:
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•

Policy LU-3.2: The County shall protect the integrity of existing agricultural resources
and provide for flexibility and economic viability of farming and ranching operations.

•

Policy LU-3.10: If new development permanently converts Prime Farmland that is Class
1 soil to non-agricultural uses, the County shall encourage project applicants to preserve
up to an equal number of Prime Farmland acres (i.e., up to a 1:1 ratio) either on- or offsite. An applicant may pay an in-lieu mitigation fee(s) for some or all of the converted
Prime Farmland that is designated Class 1 soils to non-agricultural uses as agreed in a
development agreement. The funds collected shall be used for agricultural protection
and/or affiliated programs within San Benito County. Furthermore, the County shall work
with the City of San Juan Bautista and the City of Hollister to encourage them to adopt a
similar agricultural conversion mitigation ratio.

Other elements of the San Benito County General Plan also include policies regarding the
preservation of open space areas and protection of woodlands. These policies include the
following:
•

Policy NCR-1.1: The County shall support and encourage maintenance of open space
lands that support natural resources, agricultural resources, recreation, tribal resources,
wildlife habitat, water management, scenic quality, and other beneficial uses.

These policies may be applicable to areas temporarily or permanently affected by Project
construction or operation.
Merced County General Plan
The Agricultural Element of the Merced County General Plan (2013) identifies goals, objectives,
and policies related to the protection, preservation, and expansion of productive agriculture in
Merced County. Applicable policies include the following:
•

Policy AG-2-9: Oppose the extension of urban services, such as sewer lines, water lines,
or other urban infrastructure, into areas designated for agricultural use, unless
necessary to protect public health, safety, and welfare.

•

Policy AG-3.7: Discourage public agencies from locating facilities, especially schools, in
existing agricultural areas.

These policies may be applicable to areas temporarily or permanently affected by Project
construction or operation.
Stanislaus County General Plan
The Conservation/Open Space Element of the Stanislaus County General Plan (2016)
emphasizes the conservation and management of natural resources and the preservation of
open space lands. Applicable policies include the following:
•

Policy 2.3: The County shall ensure all lands enrolled in the Williamson Act are devoted
to agricultural and compatible uses supportive of the long-term conservation of
agricultural land.

These policies may be applicable to areas temporarily or permanently affected by Project
construction or operation.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.3-12

Chapter 3
Environmental Setting, Impacts, and Mitigation

3.3.3

Section 3.3
Agriculture and Forestry Resources

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
mitigation measures, and supporting references related to agriculture.
3.3.3.1 Methods and Assumptions
The following sections describe the methods, processes, procedures, and assumptions used to
formulate and conduct the environmental impact analysis.
The analysis of impacts on agriculture resources, resulting from implementation of the Proposed
Project, No Project, and other action alternatives under consideration, is based on review of
data collected and results of the desktop evaluations performed using geographic information
systems analysis. The analysis also considers numerical modeling output from the Pacheco
Creek Steelhead Habitat Suitability Model and Daily Flow Model, as described in the Water
Resources and Fisheries Numerical Modeling Appendix, including flows in Pacheco Creek.
The assessment of impacts for the purposes of this section has been divided into construction
related impacts and operation related impacts. Construction related impacts consist of areas
primarily located within the upstream area and the access and utility areas and consist of
components such as dam construction/demolition, access roads, transmission line, and onsite
borrow, disposal and staging areas. The expanded reservoir area for the Proposed Project and
the other action alternatives is also considered part of the construction related impacts on
agricultural resources instead of operations given the expanded reservoir is located in the
upstream area. Operational impacts consist of areas below the proposed dam locations (i.e.,
mostly within the downstream area) and consist of direct/indirect impacts associated with the
changes of flows in and along Pacheco Creek.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-Specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant. Section 2.3.4 provides a full description of
each DIF. There are no applicable DIFs related to agriculture and forestry resources.
3.3.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives would have significant impacts on
agriculture resources if it were to:
•

Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance
(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and
Monitoring Program of the California Resources Agency, to non-agricultural use,

•

Conflict with existing zoning for agricultural use, or a Williamson Act contract,

•

Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public
Resources Code section 12220[g]), timberland (as defined by Public Resources Code
section 4526), or timberland zoned Timberland Production (as defined by Government
Code section 51104[g]),

•

Result in the loss of forest land or conversion of forest land to non-forest use, or

•

Involve other changes in the existing environment which, due to their location or nature,
could result in conversion of Farmland to non-agricultural use.
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3.3.3.3 Topics Eliminated from Further Discussion
As discussed in Section 3.3.1.2, no forest land, timberland, or timberland zoned as Timberland
Production that meet the respective definitions is located within the Project study area.
Therefore, impacts on forestry resources have been eliminated from further discussion. All other
relevant topics are analyzed below.
3.3.3.4 Impacts
Table 3.3-5 provides a summary of agriculture impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, or alternatives to the Proposed
Project. Table 3.3-5 also provides a summary comparison of impacts of the Proposed Project to
the other alternatives (i.e., No Project Alternative and Alternatives A through D), indicating
whether the impacts of the other alternatives are more or less severe than those of the
Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project
facilities or from long-term operations and maintenance.
Table 3.3-5. Summary of Agriculture Impacts and Mitigation Measures
Proposed
Level of
Mitigation
Project and
Significance
Impact
Measures
1
Alternatives Before Mitigation
Impact Ag-1: Convert Prime
Farmland, Unique Farmland,
or Farmland of Statewide
Importance, as shown on
the maps prepared pursuant
to the Farmland Mapping
and Monitoring Program of
the California Resources
Agency, to non-agricultural
use

Level of
Significance with
Mitigation1

Proposed
Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed
Project

S

None Identified2

SU

No Project Alt

NI (-)

--

NI (-)

Alt A

S (+)

None Identified2

SU (+)

Alt B

S (-)

None Identified2

SU (-)

Alt C

S (-)

None Identified2

SU (-)

Alt D

S (=)

None Identified2

SU (=)

Impact Ag-2: Conflict with
existing zoning for
agricultural use, or a
Williamson Act contract
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Table 3.3-5. Summary of Agriculture Impacts and Mitigation Measures (contd.)
Proposed
Level of
Mitigation
Project and
Significance
Impact
Measures
1
Alternatives Before Mitigation

Impact Ag-3: Involve other
changes in the existing
environment which, due to
their location or nature,
could result in conversion of
Farmland to non-agricultural
use

Level of
Significance with
Mitigation1

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or
less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
2
No feasible mitigation was identified for Impact Ag-2. Accordingly, this impact is significant and unavoidable.
Key:
- = Lesser impact than that of the Proposed Project
LTS = Less than significant
= = Same or similar impact as that of the Proposed Project
NI = No impact
S = Significant
-- = No mitigation required
SU = Significant and unavoidable
Alt = Alternative

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is classified within
the Proposed Project permanent facility footprints and inundation areas. Therefore, there would
be no impact.
Operations
There are 54 acres of Prime Farmland and five acres of Unique Farmland within the Project
study area, downstream from North Fork Dam along Pacheco Creek. However, none of these
agricultural lands would be converted to non-agricultural use because no permanent facilities
would be located in downstream areas; therefore, there would be no impact.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
Construction (Including Inundation Area)
The majority of permanent facility footprints and inundation areas associated with Proposed
Project facilities would occur on private lands under Williamson Act contracts. Table 3.3-6 shows
a total amount of 1,417 acres of private lands under Williamson Act contracts that would be
impacted by the Proposed Project permanent facility footprints and inundation areas. The major
construction elements of the Proposed Project include a new hardfill dam, spillway, pump
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.3-15

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.3
Agriculture and Forestry Resources

station, conveyance structures, access improvements to existing roads, and a power
transmission line. The private lands under Williamson Act contracts currently border the
boundaries of the existing Pacheco Reservoir. The inundation area of the expanded reservoir
under the Proposed Project would be approximately 1,367 acres; a majority of the impacted
private lands under Williamson Act contracts would be located within the expanded inundation
area. Construction for the new hardfill dam and its facilities, as well as the expanded reservoir
inundation area, would be constructed on land under Williamson Act contracts; therefore, this
impact would be significant.
As described in Impact LU-2 of Section 3.13, the impact to existing zoning for agricultural use is
also significant.
Table 3.3-6. Acreage Under Williamson Act Contracts Converted by Permanent Facility Footprints
and Inundation Areas for the Proposed Project and Alternatives A Through D
Proposed
Alternative A
Alternative B
Alternative C
Alternative D
County
Project
(acres)
(acres)
(acres)
(acres)
(acres)
Santa Clara

1,414

1,525

1,231

1,267

1,392

San Benito

--

--

--

--

--

Merced

1.5

1.5

1.5

1.5

1.5

Stanislaus

1.6

1.6

1.6

1.6

1.6

1,417

1,528

1,234

1,270

1,395

Total

No feasible mitigation measure is available that would offset for land designated by Williamson
Act contracts impacted by inundation or other Project-related permanent facilities. Also, there is
no feasible mitigation measure available that would move Project facilities and inundation areas
to nearby lands not under Williamson Act contract. Agricultural conservation easements are not
considered CEQA mitigation for agricultural land conversion because they do not offset the
conversion (King & Gardiner Farms LLC v. County of Kern [2020] 45 Cal.App. 5th 814). This
impact would be significant and unavoidable.
Operations
The Proposed Project would be operated using the Variable Flow Schedule, meaning flow
targets would vary across water year type, and releases would be made to support the SouthCentral California Coast (SCCC) steelhead population. To avoid increasing flood risk, the
Proposed Project would make at least 5,500 acre-feet of storage capacity available in the
expanded reservoir at the beginning of the wet season to capture natural inflows. If necessary,
storage capacity would be made available by releasing water to Pacheco Conduit until the
expanded reservoir was 5,500 acre-feet below full capacity. Increases in some aspects of the
flow regime (i.e., pulse flows) could result in indirect (e.g., flooding, bank erosion,
sedimentation) impacts to lands under Williamson Act contracts in isolated instances adjacent to
Pacheco Creek. This would result in conflicts with Williamson Act contracts, although, because
the operations of the Proposed Project would result in reduced flow rates for flood events (e.g.,
100-, 50-, 20-year events) by reducing flooding, bank erosion, and sedimentation, the overall
operational impacts of the Proposed Project on Williamson Act contracts along Pacheco Creek
would be less than significant.
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Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is within the
Proposed Project permanent facility footprints and inundation areas. Construction of the
Proposed Project would not result in a conversion of these agricultural lands to a nonagricultural use. Therefore, there would be no impact.
Operations
There are 54 acres of Prime Farmland and 5 acres of Unique Farmland within the Project study
area, downstream from North Fork Dam along Pacheco Creek. The Proposed Project would be
operated using the Variable Flow Schedule, as described in Impact Ag-2. To avoid increasing
flood risk, the Proposed Project would make at least 5,500 acre-feet of storage capacity
available in the expanded reservoir at the beginning of the wet season to capture natural
inflows. If necessary, storage capacity would be made available by releasing water to Pacheco
Conduit until the expanded reservoir was 5,500 acre-feet below full capacity. Increases in some
aspects of the flow regime (i.e., pulse flows) could result in indirect (e.g., flooding, bank erosion,
sedimentation) impacts to Prime Farmland or Unique Farmland in isolated instances adjacent to
Pacheco Creek. However, this would not convert farmland because the operations of the
Proposed Project would result in reduced flow rates for flood events (e.g., 100-, 50-, 20-year
events), reducing flooding, bank erosion, and sedimentation. While this would be a beneficial
impact, the overall operational impacts of the Proposed Project on Prime and Unique Farmland
along Pacheco Creek would be less than significant.
No Project Alternative
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Under the No Project Alternative there would be no conversion of Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance. Therefore, there would be no impact under the
No Project Alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have a similar impact.
As noted above, the Proposed Project would not convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance to non-agricultural use; therefore, there would be no impact.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
There would be no impact on existing zoning for agricultural use or a Williamson Act contract
under the No Project Alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impacts.
Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use.
Under the No Project Alternative there would be no conversion of Farmland to non-agricultural
use. Therefore, there would be no impact under the No Project Alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impacts.
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Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Construction (Including Inundation Area)
As discussed above for the Proposed Project, no Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance is classified within the Alternative A permanent facility
footprints and inundation areas. Therefore, there would be no impact.
Operations
There are 54 acres of Prime Farmland and 5 acres of Unique Farmland within the Project study
area, downstream from North Fork Dam along Pacheco Creek. However, none of these
agricultural lands would be converted to non-agricultural use because no permanent facilities
would be located in downstream areas; therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. As noted
above, neither the Proposed Project or Alternative A would convert Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance to non-agricultural use.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
Construction (Including Inundation Area)
The majority of permanent facility footprints and inundation areas associated with Alternative A
facilities would occur on private lands under Williamson Act contracts. Table 3.3-6 shows a total
amount of 1,528 acres of private lands under Williamson Act contracts that would be impacted
by Alternative A permanent facility footprints and inundation areas. The major construction
elements of Alternative A include a new earthfill dam, spillway, pump station, conveyance
structures, access improvements to existing roads, and a power transmission line. The private
lands under Williamson Act contracts currently border the boundaries of the existing Pacheco
Reservoir. The inundation area of the expanded reservoir under Alternative A would be
approximately 1,367 acres; a majority of the impacted private lands under Williamson Act
contracts would be located within the expanded inundation area. Construction for the new
earthfill dam and its facilities, as well as the expanded reservoir inundation area, would be
constructed on land under Williamson Act contracts; therefore, this impact would be significant.
As described in Impact LU-2 of Section 3.13, the impact to existing zoning for agricultural use is
also significant.
No feasible mitigation measure is available that would offset for land designated by Williamson
Act contracts impacted by inundation or other Project-related permanent facilities. Also, there is
no feasible mitigation measure available that would move Project facilities and inundation areas
to nearby lands not under Williamson Act contract. Agricultural conservation easements are not
considered CEQA mitigation for agricultural land conversion because they do not offset the
conversion (King & Gardiner Farms LLC v. County of Kern [2020] 45 Cal. App. 5th 814). This
impact would be significant and unavoidable.
Operations
The operation of Alternative A would have impacts on land under the Williamson Act
downstream along Pacheco Creek similar to those described under the Proposed Project. This
impact would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a greater impact. Alternative A
would conflict with a greater amount of land under Williamson Act contracts than the Proposed
Project.
Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use or conversion of forest
land to non-forest use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is within the
Alternative A permanent facility footprints and inundation areas. Construction of Alternative A
would not result in a conversion of these agricultural lands to a non-agricultural use. Therefore,
there would be no impact.
Operations
There are 54 acres of Prime Farmland and five acres of Unique Farmland within the Project
study area, downstream from North Fork Dam along Pacheco Creek. Alternative A would be
operated using the Fixed Flow Schedule and similar to the Proposed Project, would provide at
least 5,500 acre-feet of storage capacity, at the beginning of the wet season, in the expanded
reservoir to avoid increasing flood risk. Increases in some aspects of the flow regime (i.e., pulse
flows) could result in indirect (e.g., flooding, bank erosion, sedimentation) impacts to Prime
Farmland or Unique Farmland in isolated instances adjacent to Pacheco Creek. However, the
operations of Alternative A would result in reduced flow rates for flood events (e.g., 100-, 50-,
20-year events), reducing flooding, bank erosion, and sedimentation. While this would be a
beneficial impact, the overall operational impacts of Alternative A on Prime and Unique
Farmland along Pacheco Creek would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Changes to
the flow regime would result in similar indirect impacts to Prime and Unique Farmland in isolated
areas adjacent to Pacheco Creek for Alternative A and the Proposed Project.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Construction (Including Inundation Area)
As discussed for the Proposed Project, no Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance occurs within the Alternative B permanent facility footprints and
inundation areas. Therefore, there would be no impact.
Operations
There are 54 acres of Prime Farmland and 5 acres of Unique Farmland within the Project study
area, downstream from North Fork Dam along Pacheco Creek. However, none of these
agricultural lands would be converted to non-agricultural use because no permanent facilities
would be located in downstream areas; therefore, there would be no impact.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. As noted
above, neither the Proposed Project or Alternative B would convert Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance to non-agricultural use.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
Construction (Including Inundation Area)
The majority of permanent facility footprints and inundation areas associated with Alternative B
facilities would occur on private lands under Williamson Act contracts. Table 3.3-6 shows the
total amount of 1,234 acres of private lands under Williamson Act contracts that would be
impacted by Alternative B permanent facility footprints and inundation areas. The major
construction elements of Alternative B include the same types of elements for Alternative A,
including a new earthfill dam, spillway, pump station, conveyance structures, access
improvements to existing roads, and a power transmission line. The private lands under
Williamson Act contracts currently border the boundaries of the existing Pacheco Reservoir. The
inundation area of the expanded reservoir under Alternative B would be approximately 1,072
acres; a majority of the impacted private lands under Williamson Act contracts would be located
within the expanded inundation area. Construction for the new earthfill dam and its facilities, as
well as the expanded reservoir inundation area, would be constructed on land under Williamson
Act contracts; therefore, this impact would be significant.
As described in Impact LU-2 of Section 3.13, the impact to existing zoning for agricultural use is
also significant.
No feasible mitigation measure is available that would offset for land designated by Williamson
Act contracts impacted by inundation or other Project-related permanent facilities. Also, there is
no feasible mitigation measure available that would move Project facilities and inundation areas
to nearby lands not CEQA mitigation for agricultural land conversion because they do not offset
the conversion (King & Gardiner Farms LLC v. County of Kern [2020] 45 Cal.App. 5th 814). This
impact would be significant and unavoidable.
Operations
The operation of Alternative B would have impacts on land under the Williamson Act
downstream along Pacheco Creek similar to those described under the Proposed Project. This
impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts. Alternative B
would conflict with less amount of land under Williamson Act contracts than the Proposed
Project.
Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use or conversion of forest
land to non-forest use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is within the
Alternative B permanent facility footprints and inundation areas. Construction of Alternative B
would not result in a conversion of these agricultural lands to a non-agricultural use. Therefore,
there would be no impact.
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Operations
There are 54 acres of Prime Farmland and five acres of Unique Farmland within the Project
study area, downstream from North Fork Dam along Pacheco Creek. Alternative B would be
operated under the Fixed Flow Schedule, similar to Alternative A, and would provide at least
5,500 acre-feet of storage capacity, at the beginning of the wet season, in the expanded
reservoir to avoid increasing flood risk. As discussed in Alternative A, increases in some aspects
of the flow regime (i.e., pulse flows) could result in indirect (e.g., flooding, bank erosion,
sedimentation) impacts to Prime Farmland or Unique Farmland in isolated instances along
Pacheco Creek. However, the operations of Alternative B would result in reduced flow rates for
flood events (e.g., 100-, 50-, 20-year events), reducing flooding, bank erosion, and
sedimentation. While this would be a beneficial impact, the overall operational impacts of
Alternative B on Prime and Unique Farmland along Pacheco Creek would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Changes to
the flow regime would result in similar indirect impacts to Prime and Unique Farmland in isolated
areas adjacent to Pacheco Creek for Alternative B and the Proposed Project.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Construction (Including Inundation Area)
As discussed for the Proposed Project, no Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance occurs within the Alternative C permanent facility footprints and
inundation areas. Therefore, there would be no impact.
Operations
There are 54 acres of Prime Farmland and 5 acres of Unique Farmland within the Project study
area, downstream from North Fork Dam along Pacheco Creek. However, none of these
agricultural lands would be converted to non-agricultural use because no permanent facilities
would be located in downstream areas; therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As noted
above, neither the Proposed Project or Alternative C would convert Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance to non-agricultural use.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
Construction (Including Inundation Area)
The majority of permanent facility footprints and inundation areas associated with Alternative C
facilities would occur on private lands under Williamson Act contracts. Table 3.3-6 shows the
total amount of 1,270 acres of private lands under Williamson Act contracts that would be
impacted by Alternative C permanent facility footprints and inundation areas. The major
construction elements of Alternative C include the same types of elements for the Proposed
Project, including a new hardfill dam, spillway, pump station, conveyance structures, access
improvements to existing roads, and a power transmission line. The private lands under
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.3-21

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.3
Agriculture and Forestry Resources

Williamson Act contracts currently border the boundaries of the existing Pacheco Reservoir. The
inundation area of the expanded reservoir under Alternative C would be approximately 1,381
acres; a majority of the impacted private lands under Williamson Act contracts would be located
within the expanded inundation area. Construction for the new hardfill dam and its facilities, as
well as the expanded reservoir inundation area, would be constructed on land under Williamson
Act contracts; therefore, this impact would be significant.
As described in Impact LU-2 of Section 3.13, the impact to existing zoning for agricultural use is
also significant.
No feasible mitigation measure is available that would offset for land designated by Williamson
Act contracts impacted by inundation or other Project-related permanent facilities. Also, there is
no feasible mitigation measure available that would move Project facilities and inundation areas
to nearby lands not CEQA mitigation for agricultural land conversion because they do not offset
the conversion (King & Gardiner Farms LLC v. County of Kern [2020] 45 Cal.App. 5th 814). This
impact would be significant and unavoidable.
Operations
The operation of Alternative C would have impacts on land under the Williamson Act
downstream along Pacheco Creek similar to those described under the Proposed Project. This
impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts. Alternative C
would conflict with less amount of land under Williamson Act contracts than the Proposed
Project.
Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is within
Alternative C permanent facility footprints and inundation areas. Construction of Alternative C
would not result in a conversion of these agricultural lands to a non-agricultural use. Therefore,
there would be no impact.
Operations
There are 54 acres of Prime Farmland and five acres of Unique Farmland within the Project
study area, downstream from North Fork Dam along Pacheco Creek. Similar to the Proposed
Project, Alternative C would be operated under the Variable Flow Schedule and would provide
at least 5,500 acre-feet of storage capacity, at the beginning of the wet season, in the expanded
reservoir to avoid increasing flood risk. Increases in some aspects of the flow regime (i.e., pulse
flows) could result in indirect (e.g., flooding, bank erosion, sedimentation) impacts to Prime
Farmland or Unique Farmland in isolated instances along Pacheco Creek. However, the
operations of Alternative C would result in reduced flow rates for flood events (e.g., 100-, 50-,
20-year events), reducing flooding, bank erosion, and sedimentation. While this would be a
beneficial impact, the overall operational impacts of Alternative C on Prime and Unique
Farmland along Pacheco Creek would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Changes to
the flow regime would result in similar indirect impacts to Prime and Unique Farmland in isolated
areas adjacent to Pacheco Creek for Alternative C and the Proposed Project.
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Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Ag-1: Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance,
as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of
the California Resources Agency, to non-agricultural use.
Construction (Including Inundation Area)
As discussed above for the Proposed Project, no Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance occurs within the Alternative D permanent facility footprints
and inundation areas. Therefore, there would be no impact.
Operations
There are 54 acres of Prime Farmland and 5 acres of Unique Farmland within the Project study
area, downstream from North Fork Dam along Pacheco Creek. However, none of these
agricultural lands would be converted to non-agricultural use because no permanent facilities
would be located in downstream areas; therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. As noted
above, neither the Proposed Project or Alternative D would convert Prime Farmland, Unique
Farmland, or Farmland of Statewide Importance to non-agricultural use.
Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act contract.
Construction (Including Inundation Area)
The majority of permanent facility footprints and inundation areas associated with Alternative D
facilities would occur on private lands under Williamson Act contracts. Table 3.3-6 shows the
total amount of 1,395 acres of private lands under Williamson Act contracts that would be
impacted by Alternative D permanent facility footprints and inundation areas. The major
construction elements of Alternative D include the same types of elements for Alternative A,
including a new earthfill dam, spillway, pump station, conveyance structures, access
improvements to existing roads, and a power transmission line. The private lands under
Williamson Act contracts currently border the boundaries of the existing Pacheco Reservoir. The
inundation area of the expanded reservoir under Alternative D would be approximately 1,381
acres; a majority of the impacted private lands under Williamson Act contracts would be located
within the expanded inundation area. Construction for the new earthfill dam and its facilities, as
well as the expanded reservoir inundation area, would be constructed on land under Williamson
Act contracts; therefore, this impact would be significant.
As described in Impact LU-2 of Section 3.13, the impact to existing zoning for agricultural use is
also significant.
No feasible mitigation measure is available that would offset for land designated by Williamson
Act contracts impacted by inundation or other Project-related permanent facilities. Also, there is
no feasible mitigation measure available that would move Project facilities and inundation areas
to nearby lands not under Williamson Act contract. Agricultural conservation easements are not
CEQA mitigation for agricultural land conversion because they do not offset the conversion
(King & Gardiner Farms LLC v. County of Kern [2020] 45 Cal.App. 5th 814). This impact would
be significant and unavoidable.
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Operations
The operation of Alternative D would have indirect impacts on land under the Williamson Act
downstream along Pacheco Creek similar to those described under the Proposed Project. This
impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Alternative D
and the Proposed Project would conflict with a similar amount of land under Williamson Act
contracts.
Impact Ag-3: Involve other changes in the existing environment which, due to their location or
nature, could result in conversion of Farmland to non-agricultural use.
Construction (Including Inundation Area)
No Prime Farmland, Unique Farmland, or Farmland of Statewide Importance is within
Alternative D permanent facility footprints and inundation areas. Construction of Alternative D
would not result in a conversion of these agricultural lands to a non-agricultural use. Therefore,
there would be no impact.
Operations
There are 54 acres of Prime Farmland and five acres of Unique Farmland within the Project
study area, downstream from North Fork Dam along Pacheco Creek. Alternative D would be
operated under the Fixed Flow Schedule, similar to Alternative A, and would provide at least
5,500 acre-feet of storage capacity available in the expanded reservoir at the beginning of the
wet season to capture natural inflows to avoid increasing flood risk. If necessary, at the
beginning of the wet season, storage capacity, at the beginning of the wet season, in the
expanded reservoir to avoid increasing flood risk. As discussed in Alternative A, increases in
some aspects of the flow regime (i.e., pulse flows) could result in indirect (e.g., flooding, bank
erosion, sedimentation) impacts to Prime Farmland or Unique Farmland in isolated instances
along Pacheco Creek. However, the operations of Alternative D would result in reduced flow
rates for flood events (e.g., 100-, 50-, 20-year events), reducing flooding, bank erosion, and
sedimentation. While this would be a beneficial impact, the overall operational impacts of
Alternative D on Prime and Unique Farmland along Pacheco Creek would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Changes to
the flow regime would result in similar indirect impacts to Prime and Unique Farmland in isolated
areas adjacent to Pacheco Creek for Alternative D and the Proposed Project.
3.3.3.5 Mitigation Measures
There are no feasible mitigation measures for agricultural resources that would avoid or
substantially lessen the significant environmental impacts of the Proposed Project and
alternatives identified above.
3.3.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects. For agricultural impacts, the cumulative scenario project that could result in cumulative
impacts is:
•

California High-Speed Rail Project (HSR Project)
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The California HSR Project overlaps in construction timelines and is adjacent to the Project site.
It would convert large areas of Farmland (i.e., Prime Farmland, Unique Farmland, and Farmland
of Statewide Importance) to non-agricultural uses, which would be significant.
The HSR Project Draft Environmental Impact Report/Environmental Impact Statement identifies
mitigation measures to reduce impacts to agricultural land to less than significant (CHSRA
2020). Agricultural land impacts of the Proposed Project and Alternatives A through D are also
less than significant, with very limited indirect effects, including some beneficial effects, on up to
59 acres of agricultural land within the Project study area (see Table 3.3-2). Together, the two
projects’ cumulative impacts on Farmland are less than significant; therefore, this would ensure
that the Proposed Project and Alternatives A through D’s contribution to cumulative agricultural
impacts would not be cumulatively considerable.
The HSR Project identified significant impacts to lands under Williamson Act contracts in Impact
AG#2 and AG#3. Mitigation measures were defined for conserving Important Farmland;
however, the HSR Project would still have significant impacts, and therefore, would be
significant and unavoidable. The cumulative impacts to Williamson Act contracts from the HSR
Project in combination with the Proposed Project and Alternatives A through D would be
significant. The contribution of the Proposed Project and Alternatives A through D would be
cumulatively considerable, and this impact would be significant and unavoidable.
The B.F. Sisk Dam Safety of Dams Modification Project (DWR and Reclamation 2019), B.F. Sisk
Dam Raise and Reservoir Expansion Project (SLDMWA and Reclamation 2020), and Gonzaga
Ridge Wind Farm Project (DPR 2019) were not included in this analysis as no impacts were
identified on agricultural resources under CEQA; therefore, they would not result in cumulative
impacts in combination with the Proposed Project and Alternatives A through D.
Cumulative impacts to land zoned agriculture based on the HSR Project are identified in Section
3.13.3.6 of Land Use and Planning.
Mitigation Measures for Cumulative Impacts
No mitigation for cumulative impacts on lands under Williamson Act contract is feasible.
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Section 3.4
Air Quality

Air Quality

This section includes a discussion of existing air quality conditions, a summary of applicable air
quality regulations, and an analysis of short-term and long-term air quality impacts that could
result from implementation of the Project. The methods of analysis for short-term construction,
long-term regional (operational), local mobile-source, and toxic air contaminant (TAC) emissions
are consistent with the recommendations of the Bay Area Air Quality Management District
(BAAQMD), the San Joaquin Valley Air Pollution Control District (SJVAPCD), and the California
Air Resources Board (CARB).
3.4.1

Environmental Setting

The Project site is located within the boundaries of two air basins: the San Francisco Bay Area
Air Basin (SFBAAB) and the San Joaquin Valley Air Basin (SJVAB). The SFBAAB includes
Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, and Santa Clara Counties;
the western portion of Solano County; and the southern portion of Sonoma County. The SJVAB
includes Fresno, Kings, Madera, Merced, San Joaquin, Stanislaus, and Tulare Counties and the
valley portion of Kern County.
The ambient concentrations of air pollutant emissions are determined by the number of
emissions released by the sources of air pollutants and the atmosphere’s ability to transport and
dilute such emissions. Natural factors that affect transport and dilution include terrain, wind,
atmospheric stability, and sunlight. Existing air quality conditions in the area are determined by
such natural factors as topography, meteorology, and climate, in addition to the emissions
released by existing air pollutants sources, as discussed separately below, and are organized
by air basin.
3.4.1.1 Climate, Meteorology, and Topography
San Francisco Bay Area Air Basin
Atmospheric conditions such as wind speed, wind direction, and air temperature gradients
interact with the physical features of the landscape to determine the movement and dispersal of
air pollutants. The climate of the SFBAAB is determined largely by a high-pressure system that
is often present over the eastern Pacific Ocean. High-pressure systems are characterized by an
upper layer of dry air that warms as it descends, restricting the mobility of cooler marineinfluenced air near the ground surface, resulting in subsidence inversions. During summer and
fall, locally generated emissions can, under the restraining influences of topography and
subsidence inversions, cause conditions that are conducive to the formation of photochemical
pollutants, such as ozone and secondary particulates (e.g., nitrates and sulfates). In the winter,
the Pacific high-pressure system shifts southward, allowing storms to pass through the area
(BAAQMD 2017a).
Eleven climatological subregions are located within the SFBAAB, including the Santa Clara
Valley, where a portion of the Project area is located. Sparsely populated areas, such as that of
the Project site, are excluded from subregional designations; therefore, the following discussion
describes the meteorological conditions of the Santa Clara Valley subregion. The Santa Clara
Valley is bounded by San Francisco Bay to the north and by mountains to the east, south, and
west. Temperatures are warm on summer days and cool on summer nights, and winter
temperatures are mild. At the northern end of the valley, mean maximum temperatures are in
the low-80s during the summer and high 50s in the winter; mean minimum temperatures range
from the high 50s in the summer to the low 40s in the winter (degrees Fahrenheit [°F]). Further
inland, where the moderating effect of the San Francisco Bay is not as strong, temperature
extremes are greater. Winds in the valley are greatly influenced by the terrain, resulting in a
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prevailing flow that roughly parallels the valley’s northwest-southeast axis. A north-northwesterly
sea breeze flows through the valley during the afternoon and early evening, and a light southsoutheasterly drainage flow occurs during the late evening and early morning. In the summer,
the southern end of the valley sometimes becomes a “convergence zone,” when air flowing from
Monterey Bay gets channeled northward into the southern end of the valley and meets with the
prevailing north-northwesterly winds. Wind speeds are greatest in the spring and summer and
weakest in the fall and winter. Nighttime and early morning hours frequently have calm winds in
all seasons, while summer afternoons and evenings are quite breezy. Strong winds are rare,
associated mostly with the occasional winter storm.
The local meteorology of the Project site and surrounding area is represented by measurements
recorded at the Western Regional Climate Center Pacheco Pass station; however, the most
recent measurements available extend to 1977, which is considerably outdated. Therefore, data
collected at the nearby San Luis Dam station within the proximity of the B.F. Sisk Dam and San
Luis Reservoir will be used to characterize the meteorology of the Project site. The normal
annual precipitation is approximately 10 inches. January temperatures range from a normal
minimum of 38°F to a normal maximum of 54°F. July temperatures range from a normal
minimum of 64°F to a normal maximum of 92°F (WRCC 2007). The prevailing wind direction is
from the north (WRCC 2002).
San Joaquin Valley Air Basin
Property owner access roads on the western side of the Project area are associated with the
divide between Santa Clara County and Merced and Stanislaus Counties. The portion of the
Project area in Merced and Stanislaus Counties is in the SJVAB. The SJVAB is located within
the southern half of California's Central Valley and is approximately 250 miles long and
averages 35 miles wide and is separated from the SFBAAB by the Pacheco Creek watershed
boundary in the vicinity of the Project area. The SJVAB is bordered by the Sierra Nevada
Mountains in the east, the Coast Ranges in the west, and the Tehachapi Mountains in the south.
There is a slight downward elevation gradient from Bakersfield in the southeast end (elevation
408 feet) to sea level at the northwest end where the valley opens to the San Francisco Bay at
the Carquinez Straits. At its northern end is the Sacramento Valley, which comprises the
northern half of California's Central Valley. The bowl-shaped topography inhibits movement of
pollutants out of the SJVAB.
The SJVAB is in a Mediterranean Climate Zone and is influenced by a subtropical high-pressure
cell most of the year. Rainfall is sparse, which occurs mainly in winter. Summers are hot and
dry. Summertime maximum temperatures often exceed 100°F.
The subtropical high-pressure cell is strongest during spring, summer, and fall and produces
subsiding air, which can result in temperature inversions in the SJVAB. A temperature inversion
can act like a lid—inhibiting vertical mixing of the air mass at the surface. Any emissions of
pollutants can be trapped below the inversion. Most of the surrounding mountains are above the
normal height of summer inversions (1,500–3,000 feet).
Winter-time high pressure events can often last many weeks with surface temperatures often
lowering to 30–40°F. During these events, fog can be present, and inversions are extremely
strong. These wintertime inversions can inhibit vertical mixing of pollutants to a few hundred
feet.
Solar radiation and temperature are particularly important in the chemistry of ozone formation.
The SJVAB averages over 260 sunny days per year. Photochemical air pollution (primarily
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ozone) is produced by the atmospheric reaction of organic substances (such as volatile organic
compounds) and oxides of nitrogen (NOX) under the influence of sunlight (SJVAPCD 2015).
3.4.1.2 Criteria Air Pollutants
A brief description of key criteria air pollutants in the SFBAAB and SJVAB is provided below.
Ozone
Ozone is a photochemical oxidant (a substance whose oxygen combines chemically with
another substance in the presence of sunlight) and the primary component of smog. Ozone is
not directly emitted into the air but is formed through complex chemical reactions between
precursor emissions of reactive organic gases (ROG) and NOX in the presence of sunlight. ROG
are volatile organic compounds that are photochemically reactive. ROG emissions result
primarily from incomplete combustion and the evaporation of chemical solvents and fuels. NOX
are a group of gaseous compounds of nitrogen and oxygen that result from the combustion of
fuels.
Acute health effects of ozone exposure include increased respiratory and pulmonary resistance,
cough, pain, shortness of breath, and lung inflammation. Chronic health effects include
permeability of respiratory epithelia and possibility of permanent lung impairment (EPA 2021a).
Emissions of the ozone precursors ROG and NOX have decreased over the past two decades
because of more stringent motor vehicle standards and cleaner burning fuels and are projected
to continue decreasing from 2010 to 2035 (CARB 2013).
Nitrogen Dioxide
Nitrogen dioxide (NO2) is a brownish, highly reactive gas that is most present in urban
environments. The major human-made sources of NO2 are combustion devices, such as boilers,
gas turbines, and mobile and stationary reciprocating internal combustion engines. Combustion
devices emit, primarily, nitric oxide (NO), which reacts through oxidation in the atmosphere to
form NO2. The combined emissions of NO and NO2 are referred to as NOX and are reported as
equivalent NO2. Because NO2 is formed and depleted by reactions associated with
photochemical smog (ozone), the NO2 concentration in a particular geographical area may not
be representative of the local sources of NOX emissions (EPA 2021a).
Acute health effects of exposure to NOX includes coughing, difficulty breathing, vomiting,
headache, eye irritation, chemical pneumonitis, or pulmonary edema, breathing abnormalities,
cyanosis, chest pain, rapid heartbeat, and death. Chronic health effects include chronic
bronchitis and decreased lung function (EPA 2021a).
Particulate Matter
Respirable particulate matter (PM) of an aerodynamic diameter of 10 microns or less (PM10)
consists of particulate matter emitted directly into the air, such as fugitive dust, soot, and smoke
from mobile and stationary sources; construction operations; fires and natural windblown dust;
and particulate matter formed in the atmosphere by reaction of gaseous precursors (CARB
2013:1-20). Respirable particulate matter includes a subgroup of smaller particles, fine
particulate matter with an aerodynamic diameter of 2.5 microns or less (PM2.5). PM10 emissions
in the SFBAAB and SJVAB are dominated by emissions from area sources, primarily fugitive
dust from vehicle travel on unpaved and paved roads, farming operations, construction and
demolition, and particles from residential fuel combustion. Emissions of PM2.5 in the SFBAAB
and SJVAB are dominated by the same sources as emissions of PM10 (CARB 2013).
A number of adverse health impacts have been associated with exposure to both PM2.5 and
PM10 (EPA 2021a). Short-term exposures to PM10 have been associated primarily with
worsening of respiratory diseases, including asthma and chronic obstructive pulmonary disease,
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.4-3

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.4
Air Quality

leading to hospitalization and emergency department visits. For PM2.5, short-term exposures (up
to 24 hours in duration) have been associated with premature mortality, increased hospital
admissions for heart or lung cases, acute and chronic bronchitis, asthma attacks, emergency
room visits, respiratory symptoms, and restricted activity days. These adverse health effects
have been reported primarily in infants, children, and older adults with preexisting heart or lung
diseases. In addition, in comparison to the other common air pollutants, PM2.5 is associated with
the greatest proportion of adverse health effects related to air pollution, both in the United
States and world-wide. Long-term (months to years) exposure to PM2.5 has been linked to
premature death, particularly in people who have chronic heart or lung diseases, and reduced
lung function growth in children.
3.4.1.3 Toxic Air Contaminants
TACs, or in federal parlance, HAPs, are a defined set of airborne pollutants that may pose a
present or potential hazard to human health. A TAC is defined as an air pollutant that may cause
or contribute to an increase in mortality or in serious illness, or that may pose a hazard to
human health. TACs are usually present in minute quantities in the ambient air; however, their
high toxicity or health risk may pose a threat to public health even at low concentrations.
A wide range of sources, from industrial plants to motor vehicles, emit TACs. The health effects
associated with TACs are quite diverse and generally are assessed locally, rather than
regionally. TACs can cause long-term health effects such as cancer, birth defects, neurological
damage, asthma, bronchitis, or genetic damage; or short-term acute effects, such as eye
watering, respiratory irritation (a cough), running nose, throat pain, and headaches.
For evaluation purposes, TACs are separated into carcinogens and non-carcinogens based on
the nature of the physiological effects associated with exposure to the pollutant. Carcinogens
are assumed to have no safe threshold below which health impacts would not occur. This
contrasts with criteria air pollutants for which acceptable levels of exposure can be determined
and for which the ambient standards have been established (Table 3.4-1). Cancer risk from
TACs is expressed as excess cancer cases per one million exposed individuals, typically over a
lifetime of exposure.
According to the 2013 Edition of the California Almanac of Emissions and Air Quality, health
risks from TACs can largely be attributed to relatively few compounds, the most important being
PM exhaust from diesel engines (diesel PM) (CARB 2013). Diesel PM differs from other TACs in
that it is not a single substance, but rather a complex mixture of hundreds of substances.
Although diesel PM is emitted by diesel-fueled internal combustion engines, the composition of
the emissions varies depending on engine type, operating conditions, fuel composition,
lubricating oil, and whether an emissions control system is being used. Unlike the other TACs,
no ambient monitoring data are available for diesel PM because no routine measurement
method currently exists. However, CARB has made preliminary concentration estimates based
on a PM exposure method. This method uses the CARB emissions inventory’s PM10 database,
ambient PM10 monitoring data, and the results from several studies to estimate concentrations
of diesel PM. In addition to diesel PM, the TACs for which data are available that pose the
greatest existing ambient risk in California are benzene, 1,3-butadiene, acetaldehyde, carbon
tetrachloride, hexavalent chromium, para-dichlorobenzene, formaldehyde, methylene chloride,
and perchloroethylene. Diesel PM poses the greatest health risk among these 10 TACs
mentioned. Overall, levels of most TACs, except para-dichlorobenzene and formaldehyde, have
decreased since 1990 (CARB 2013).
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Table 3.4-1. National and California Ambient Air Quality Standards
Pollutant
Ozone
Respirable
particulate matter
(PM10)
Fine particulate
matter (PM2.5)

Carbon monoxide
(CO)

Nitrogen dioxide
(NO2)

Sulfur dioxide (SO2)

National (NAAQS)3
Primary2,4
Secondary2,5

Averaging Time

California (CAAQS)1,2

1-hour

0.09 ppm (180 µg/m3)

–

8-hour

0.070 ppm (137 µg/m3)

0.070 ppm (137
µg/m3)

Annual arithmetic
mean

20 µg/m3

—

24-hour

50 µg/m3

150 µg/m3

Annual arithmetic
mean

12 µg/m3

12.0 µg/m3
35 µg/m3

24-hour

—

1-hour

20 ppm (23 mg/m3)

35 ppm (40 mg/m3)

8-hour

9 ppm6 (10 mg/m3)

9 ppm
(10 mg/m3)

Annual arithmetic
mean

0.030 ppm (57 µg/m3)

53 ppb (100 µg/m3)

Same as primary
standard

1-hour

0.18 ppm (339 µg/m3)

100 ppb (188
µg/m3)

—

24-hour

0.04 ppm (105 µg/m3)

—

—

3-hour

—

—

0.5 ppm (1,300
µg/m3)

1-hour

0.25 ppm (655 µg/m3)

75 ppb (196 µg/m3)

—

Same as primary
standard
Same as primary
standard

15.0 µg/m3
Same as primary
standard
Same as primary
standard

Calendar quarter

—

1.5 µg/m3

Same as primary
standard

30-Day average

1.5 µg/m3

—

—

Rolling 3-Month
Average

–

0.15 µg/m3

Same as primary
standard

Hydrogen sulfide

1-hour

0.03 ppm (42 µg/m3)

Sulfates

24-hour

25 µg/m3

24-hour

0.01 ppm (26 µg/m3)

8-hour

Extinction of 0.23 per km

Lead 6

Vinyl

chloride 6

Visibility-reducing
particulate matter

No National standards

Source: CARB 2016
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Table 3.4-1. National and California Ambient Air Quality Standards (contd.)

Notes:
1
California standards for ozone, carbon monoxide, SO2 (1- and 24-hour), NO2, particulate matter, and visibility-reducing particles
are values that are not to be exceeded. All others are not to be equaled or exceeded. California ambient air quality standards are
listed in the Table of Standards in Section 70200 of Title 17 of the California Code of Regulations.
2
Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based on a
reference temperature of 25 degrees Celsius (°C) and a reference pressure of 760 torr. Most measurements of air quality are to
be corrected to a reference temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume,
or micromoles of pollutant per mole of gas.
3
National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic means) are
not to be exceeded more than once a year. The ozone standard is attained when the fourth highest 8-hour concentration in a
year, averaged over three years, is equal to or less than the standard. The PM10 24-hour standard is attained when the expected
number of days per calendar year with a 24-hour average concentration above 150 µg/m3 is equal to or less than one. The PM2.5
24-hour standard is attained when 98 percent of the daily concentrations, averaged over three years, are equal to or less than
the standard.
4
National primary standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.
5
National secondary standards: The levels of air quality necessary to protect the public welfare from any known or anticipated
adverse effects of a pollutant.
6
The California Air Resources Board has identified lead and vinyl chloride as toxic air contaminants with no threshold of exposure
for adverse health effects determined. This allows for the implementation of control measures at levels below the ambient
concentrations specified for these pollutants.
Key:
µg/m3 = micrograms per cubic meter
km = kilometers
mg/m3 = milligrams per cubic meter
ppb = parts per billion
ppm = parts per million

3.4.1.4 Odors
Odors are generally regarded as an annoyance rather than a health hazard. However,
manifestations of a person’s reaction to foul odors can range from psychological (e.g., irritation,
anger, or anxiety) to physiological (e.g., circulatory and respiratory effects, nausea, vomiting,
and headache).
The ability to detect odors varies considerably among the population and overall is quite
subjective. Some individuals can smell very minute quantities of specific substances; other
individuals may not have the same sensitivity but may have sensitivities to odors of other
substances. In addition, people may have different reactions to the same odor; an odor that is
offensive to one person may be perfectly acceptable to another (e.g., fast food restaurant). It is
important to also note that an unfamiliar odor is more easily detected and is more likely to cause
complaints than a familiar one. This is because of the phenomenon known as odor fatigue, in
which a person can become desensitized to almost any odor and recognition only occurs with
an alteration in the intensity. Odor sources of concern include wastewater treatment plants,
sanitary landfills, composting facilities, recycling facilities, petroleum refineries, chemical
manufacturing plants, painting operations, rendering plants, food packaging plants, and
cannabis (OPR 2017). The Project area is in a rural environment and is not within the proximity
of a stationary odor source such as that previously defined.
3.4.1.5 Sensitive Receptors
Sensitive receptors are generally considered to include those land uses where exposure to
pollutants could result in health-related risks to sensitive individuals, such as children or the
elderly. Residential dwellings, schools, hospitals, playgrounds, and similar facilities are of
primary concern because of the presence of individuals particularly sensitive to pollutants and/or
the potential for increased and prolonged exposure of individuals to pollutants. Several existing
sensitive receptors, which are all rural, single-family residences, are located adjacent to various
components of the Project. Two residences are located along El Toro Road, southeast of the
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existing dam and east of the channel of North Fork Pacheco Creek. Three rural residences are
located near State Route 152 (SR 152) and Dinosaur Point Road, near the staging areas for the
transmission line construction activities, and two residences are located south of SR 152 at the
intersection of Kaiser-Aetna Road.
3.4.2

Regulatory Framework

Air quality in the SFBAAB and SJVAB is regulated through the efforts of various federal, state,
regional, and local government agencies. These agencies work jointly, as well as individually, to
improve air quality through legislation, planning, policymaking, education, and a variety of
programs. The agencies responsible for improving the air quality within the SFBAAB and SJVAB
are discussed below.
3.4.2.1 Federal Laws, Regulations, and Policies
The U.S. Environmental Protection Agency (EPA) has been charged with implementing national
air quality programs. EPA’s air quality mandates draw primarily from the Federal Clean Air Act
(CAA), which was enacted in 1970, and subsequently amended. The most recent major
amendments were made by Congress in 1990. EPA’s air quality efforts address both criteria air
pollutants and precursors and hazardous air pollutants (HAP). EPA regulations concerning
criteria air pollutants and precursors and HAPs are presented in greater detail below.
Criteria Air Pollutants
The CAA required EPA to establish the national ambient air quality standards (NAAQS) (42
United States Code Section 7409). As shown in Table 3.4-1, EPA has established primary and
secondary NAAQS for the following criteria air pollutants: ozone, carbon monoxide (CO), NO2,
sulfur dioxide (SO2), PM10, PM2.5, and lead. The primary standards protect the public health, and
the secondary standards protect public welfare. The CAA also requires each state to prepare a
State Implementation Plan (SIP) for attaining and maintaining the NAAQS. The CAA
Amendments of 1990 added requirements for states with nonattainment areas to revise their
SIPs to incorporate additional control measures to reduce air pollution. Individual SIPs are
modified periodically to reflect the latest emissions inventories, planning documents, and rules
and regulations of the air basins as reported by their jurisdictional agencies. EPA is responsible
for reviewing all SIPs to determine whether they conform to the mandates of the CAA and its
amendments, and whether implementation will achieve air quality goals. If EPA determines a
SIP to be inadequate, a federal implementation plan that imposes additional control measures
may be prepared for the nonattainment area.
The attainment status of Santa Clara, Merced, and Stanislaus Counties is summarized in Tables
3.4-2, 3.4-3, and 3.4-4. Additionally, because the Proposed Project and Alternatives A through D
would introduce mobile source emissions to portions of SR 152 and Highway 101 in San Benito
County, the attainment status of San Benito County is shown in Table 3.4-5.
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Table 3.4-2. Attainment Status Designations for Santa Clara County
National Ambient Air Quality
California Ambient Air Quality
Pollutant
Standard
Standard
—

Nonattainment (1-hour) ClassificationMarginal1

Nonattainment (8-hour) ClassificationMarginal2

Nonattainment (8-hour)

Respirable particulate
matter (PM10)

Attainment (24-hour)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Fine particulate matter
(PM2.5)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Nonattainment (Annual)

Attainment (1-hour)

Attainment (1-hour)

Attainment (8-hour)

Attainment (8-hour)

Attainment (1-hour)

Attainment (1-hour)

Attainment (Annual)

Attainment (Annual)

Ozone

Carbon monoxide (CO)
Nitrogen dioxide (NO2)
Sulfur dioxide (SO2)

Unclassified/Attainment (1-Hour)

Lead (particulate)

Attainment (3-month rolling avg.)

Hydrogen sulfide
Sulfates
Visibility Reducing Particles
Vinyl Chloride

Attainment (1-hour)
Attainment (24-hour)
Attainment (30-day average)
Unclassified (1-hour)

No Federal Standard

Attainment (24-hour)
Unclassified (8-hour)
Unclassified (24-hour)

Source: CARB 2018, EPA 2021b
Notes:
1
Per Health and Safety Code (HSC) Section 40921.5(c), the classification is based on 1989 – 1991 data, and therefore, does not
change.
2
2015 Standard.
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Table 3.4-3. Attainment Status Designations for Merced County
National Ambient Air Quality
Pollutant
Standard

California Ambient Air Quality
Standard

—

Nonattainment (1-hour) ClassificationSevere1

Nonattainment (8-hour) ClassificationExtreme2

Nonattainment (8-hour)

Respirable particulate
matter (PM10)

Attainment (24-hour)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Fine particulate matter
(PM2.5)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Nonattainment (Annual)

Attainment (1-hour)

Attainment (1-hour)

Attainment (8-hour)

Attainment (8-hour)

Attainment (1-hour)

Attainment (1-hour)

Attainment (Annual)

Attainment (Annual)

Ozone

Carbon monoxide (CO)
Nitrogen dioxide (NO2)
Sulfur dioxide (SO2)

Unclassified/Attainment (1-Hour)

Lead (particulate)

Attainment (3-month rolling avg.)

Hydrogen sulfide
Sulfates
Visibility Reducing Particles
Vinyl Chloride

Attainment (1-hour)
Attainment (24-hour)
Attainment (30-day average)
Unclassified (1-hour)

No Federal Standard

Attainment (24-hour)
Unclassified (8-hour)
Unclassified (24-hour)

Source: CARB 2018, EPA 2021b
Notes:
1
Per Health and Safety Code (HSC) § 40921.5(c), the classification is based on 1989 – 1991 data, and therefore, does not
change.
2
2015 Standard.
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Table 3.4-4. Attainment Status Designations for Stanislaus County
National Ambient Air Quality
California Ambient Air Quality
Pollutant
Standard
Standard
—

Nonattainment (1-hour) ClassificationSevere1

Nonattainment (8-hour) ClassificationExtreme2

Nonattainment (8-hour)

Respirable particulate
matter (PM10)

Attainment (24-hour)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Fine particulate matter
(PM2.5)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Nonattainment (Annual)

Attainment (1-hour)

Attainment (1-hour)

Attainment (8-hour)

Attainment (8-hour)

Attainment (1-hour)

Attainment (1-hour)

Attainment (Annual)

Attainment (Annual)

Ozone

Carbon monoxide (CO)
Nitrogen dioxide (NO2)
Sulfur dioxide (SO2)

Unclassified/Attainment (1-Hour)

Lead (particulate)

Attainment (3-month rolling avg.)

Hydrogen sulfide
Sulfates
Visibility Reducing Particles

Attainment (1-hour)
Attainment (24-hour)
Attainment (30-day average)
Unclassified (1-hour)

No Federal Standard

Vinyl Chloride

Attainment (24-hour)
Unclassified (8-hour)
Unclassified (24-hour)

Source: CARB 2018, EPA 2021b
Notes:
1
Per Health and Safety Code (HSC) § 40921.5(c), the classification is based on 1989 – 1991 data, and therefore, does not
change.
2
2015 Standard.
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Table 3.4-5. Attainment Status Designations for San Benito County
National Ambient Air Quality
California Ambient Air Quality
Pollutant
Standard
Standard
—

Nonattainment (1-hour) ClassificationMarginal1

Unclassified/Attainment (8-hour)2

Nonattainment-Transitional (8-hour)

Respirable particulate
matter (PM10)

Unclassified (24-hour)

Nonattainment (24-hour)

—

Nonattainment (Annual)

Fine particulate matter
(PM2.5)

Unclassified/Attainment (24-hour)

—

Unclassified/Attainment (Annual)

Attainment (Annual)

Attainment (1-hour)

Attainment (1-hour)

Attainment (8-hour)

Attainment (8-hour)

Attainment (1-hour)

Attainment (1-hour)

Attainment (Annual)

Attainment (Annual)

Ozone

Carbon monoxide (CO)
Nitrogen dioxide (NO2)
Sulfur dioxide (SO2)

Unclassified/Attainment (1-Hour)

Lead (particulate)

Attainment (3-month rolling avg.)

Hydrogen sulfide
Sulfates
Visibility Reducing Particles

Attainment (1-hour)
Attainment (24-hour)
Attainment (30-day average)
Unclassified (1-hour)

No Federal Standard

Vinyl Chloride

Attainment (24-hour)
Unclassified (8-hour)
Unclassified (24-hour)

Source: CARB 2018, EPA 2021b
Notes:
1
Per Health and Safety Code (HSC) § 40921.5(c), the classification is based on 1989 – 1991 data, and therefore does not
change.
2
2015 Standard.

Vehicle Emissions and Fuel Efficiency Standards
The National Highway Traffic Safety Administration (NHTSA) and EPA set the Corporate
Average Fuel Economy Standards (CAFE) standards to improve the average fuel economy and
reduce GHG emissions generated by cars and light duty trucks. NHTSA and EPA have
proposed to amend the current fuel efficiency standards for passenger cars and light trucks and
establish new standards covering model years 2021 through 2026 by maintaining the current
model year 2020 standards through 2026 (Safer Affordable Fuel-Efficient [SAFE] Vehicles Rule).
NHTSA and EPA also issued a regulation revoking California’s Clean Air Act waiver, which
allows California to set its own emissions standards, asserting that the waiver was preempted
by federal law (SAFE Rule Part One, 84 Federal Register 51310, September 27, 2019).
California, 22 other states, the District of Columbia, and two cities have filed suit against the
SAFE Rule Part One (California et al. v. United States Department of Transportation et al., 1:19cv-02826, U.S. District Court for the District of Columbia). The lawsuit requests a “permanent
injunction prohibiting Defendants from implementing or relying on the Preemption Regulation,”
but does not stay its implementation during legal proceedings. Part One of the SAFE Vehicles
Rule went into effect on November 26, 2019. However, on April 26, 2021, EPA announced plans
to reconsider Part One of the SAFE Rule as directed in Executive Order 13990, “Protecting
Public Health and the Environment and Restoring Science to Tackle the Climate Crisis.” EPA
sought public input on its reconsideration of the action during a public comment period that
ended on June 6, 2021 and a public hearing was held on June 2 (EPA 2021c). Nevertheless, at
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the time this Draft EIR was prepared, the SAFE Rule Part One is in place and it is unclear
whether the SAFE Rule Part One will be revoked by EPA and NHTSA.
SAFE Rule Part Two was finalized on March 31, 2020, and it went into effect on June 29, 2020.
Part Two of the SAFE Rule sets the CAFE standards to increase in stringency by 1.5 percent
per year above Model Year (MY) 2020 levels for MYs 2021–2026. These standards are lower
than the previous CAFE standards which required that MYs 2021–2026 increase in stringency
by 5 percent per year. At the time of writing this Draft EIR, the SAFE Rule Part Two is in place
and it is unclear whether the SAFE Rule Part Two will be revoked by EPA or NHTSA.
EPA has established a number of emission standards for on- and off-road heavy-duty diesel
engines used in trucks and other equipment. This was done in part because diesel engines are
a significant source of NOX, PM10, and PM2.5, and because the EPA has identified diesel
particulate matter as a probable carcinogen. Implementation of the heavy-duty diesel on-road
vehicle standards and the non-road diesel engine standards is estimated to reduce PM and NOX
emissions from diesel engines up to 95 percent in 2030 when the heavy-duty vehicle fleet is
completely replaced with newer heavy-duty vehicles that comply with these emission standards
(EPA 2001).
In concert with the diesel engine emission standards, EPA has also substantially reduced the
amount of sulfur allowed in diesel fuels. The sulfur contained in diesel fuel is a significant
contributor to the formation of particulate matter in diesel-fueled engine exhaust. The new
standards reduced the amount of sulfur allowed by 97 percent for highway diesel fuel (from 500
parts per million by weight [ppmw] to 15 ppmw), and by 99 percent for off-highway diesel fuel
(from about 3,000 ppmw to 15 ppmw). The low sulfur highway fuel (15 ppmw sulfur), also called
ultra-low sulfur diesel (ULSD) is currently required for use by all vehicles in the U.S. All of the
aforementioned federal diesel engine and diesel fuel requirements have been adopted by
California, in some cases with modifications making the requirements more stringent or the
implementation dates sooner.
Hazardous Air Pollutants and Toxic Air Contaminants
EPA and CARB regulate HAPs and TACs, respectively, through statutes and regulations that
generally require the use of the maximum available control technology or best available control
technology for air toxics to limit emissions.
3.4.2.2 State Laws, Regulations, and Policies
California Air Resources Board
CARB is the agency responsible for coordination and oversight of state and local air pollution
control programs in California and for implementing the California Clean Air Act (CCAA). The
CCAA, which was adopted in 1988 and subsequently amended, required CARB to establish
California ambient air quality standards (CAAQS) (Table 3.4-1).
Criteria Air Pollutants
CARB has established CAAQS for sulfates, hydrogen sulfide, vinyl chloride, visibility-reducing
PM, and the above-mentioned criteria air pollutants. In most cases the CAAQS are more
stringent than the NAAQS. Differences in the standards are generally explained by the health
effects studies considered during the standard-setting process and the interpretation of the
studies. In addition, the CAAQS incorporate a margin of safety to protect sensitive individuals.
The CCAA requires that all local air districts in the state endeavor to attain and maintain the
CAAQS by the earliest date practical. The CCAA specifies that local air districts should focus
particular attention on reducing the emissions from transportation and area-wide emission
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sources. The CCAA also provides air districts with the authority to regulate indirect emission
sources.
Vehicle Emissions and Fuel Efficiency Standards
CARB’s Mobile Source Strategy addresses emissions of criteria air pollutants from the
transportation sector and serves to provide an integrated planning perspective and common
vision for transforming the mobile sector to achieve air quality and climate change goals. It
utilizes conceptual scenarios to illustrate the emissions reduction potential of different vehicle
technology mixes and vehicle miles traveled reductions to inform state policy development
(CARB 2016). The Mobile Source Strategy addresses on-road vehicles including passenger
cars and light duty trucks, medium and heavy-duty trucks, buses, as well as off-road vehicles
and equipment, including locomotives, cargo handling equipment, and construction equipment.
It supports multiple planning efforts, including the State Implementation Plans for criteria air
pollutants, the Scoping Plan, the Short-Lived Climate Pollutant Reduction Strategy (discussed
below), and the Sustainable Freight Action Plan (discussed below). CARB was required to
update the Mobile Source Strategy by January 1, 2021, and every five years thereafter. The
Draft 2020 Mobile Source Strategy was first published for public review in November 2020
(CARB 2020). Following public input, a Revised Draft 2020 Mobile Source Strategy was
released on April 23, 2021 (CARB 2021a). As of June 2021, CARB has not adopted the 2020
Mobile Source Strategy.
AB 1493 of 2002 (known as Pavley I, Chapter 200, Statutes of 2002) provided the nation’s first
GHG standards for automobiles. AB 1493 required CARB to adopt vehicle standards that
lowered GHG emissions from new light-duty autos to the maximum extent feasible beginning in
2009. Additional strengthening of the Pavley standards referred to as the Advanced Clean Cars
(ACC) Program’s Low Emission Vehicle (LEV) III Regulation) was adopted for vehicle model
years 2017–2025 in 2012 (13 California Code of Regulations [CCR] Section 1900 et seq.).
The ACC Program also includes the Zero Emission Vehicle Program and the Clean Fuels Outlet
Regulation. The Zero Emission Vehicle Program is designed to achieve California’s long-term
emission reduction goals by requiring manufacturers to offer for sale specific numbers of zeroemission vehicles (ZEV), which include battery electric, fuel cell, and plug-in hybrid electric
vehicles. The Clean Fuels Outlet regulation is intended to ensure that fuels such as electricity
and hydrogen are available to meet the fueling needs of new advanced technology vehicles as
they come to market.
The Final SAFE Vehicle Rule (discussed above) revokes California’s authority to set its own
GHG emissions standards and establish ZEV mandates in the state.
CARB is also working jointly with EPA and NHTSA on the next phase of greenhouse gas (GHG)
emission standards for medium- and heavy-duty engines and vehicles, which will directly reduce
emissions of criteria air pollutants and ozone precursors. Effective April 1, 2019, the TractorTrailer GHG Regulation was amended to include these updated efficiency standards for
medium- and heavy-duty engines and vehicles, including tractors and trailers. Additionally,
CARB’s Advanced Clean Trucks (ACT) Regulation serves to facilitate fleet turnover though
instituting a manufacturers zero-emission vehicles requirement and a one-time reporting
requirement for large entities and fleets. Using benchmark years and percentage requirements,
the ACT Regulation will result in the electrification of medium- and heavy-duty trucks sold and
operated within California.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.4-13

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.4
Air Quality

Toxic Air Contaminants
TACs in California are regulated primarily through the Tanner Air Toxics Act (Assembly Bill [AB]
1807, Chapter 1047, Statutes of 1983) and the Air Toxics Hot Spots Information and
Assessment Act of 1987 (Hot Spots Act) (AB 2588, Chapter 1252, Statutes of 1987). AB 1807
sets forth a formal procedure for CARB to designate substances as TACs. Research, public
participation, and scientific peer review are required before CARB can designate a substance as
a TAC. To date, CARB has identified more than 21 TACs and adopted EPA’s list of HAPs as
TACs. Most recently, diesel PM was added to CARB’s list of TACs.
After a TAC is identified, CARB then adopts an airborne toxics control measure for sources that
emit that particular TAC. If a safe threshold exists for a substance at which there is no toxic
effect, the control measure must reduce exposure below that threshold. If no safe threshold
exists, the measure must incorporate best available control technology for toxics to minimize
emissions.
The Hot Spots Act requires that existing facilities that emit toxic substances above a specified
level prepare an inventory of toxic emissions, prepare a risk assessment if emissions are
significant, notify the public of significant risk levels, and prepare and implement risk reduction
measures.
CARB has adopted diesel exhaust control measures and more stringent emissions standards
for various transportation-related mobile sources of emissions, including transit buses, and offroad diesel equipment (e.g., tractors, generators). Over time, the replacement of older vehicles
will result in a vehicle fleet that produces substantially lower levels of TACs than under current
conditions. Mobile-source emissions of TACs (e.g., benzene, 1-3-butadiene, diesel PM) have
been reduced significantly over the last decade and will be reduced further in California through
a progression of regulatory measures (e.g., Low Emission Vehicle/Clean Fuels and Phase II
reformulated gasoline regulations) and control technologies. With implementation of CARB’s
Risk Reduction Plan and other regulatory programs, it is estimated that emissions of diesel PM
will be less than half of those in 2010 by 2035 (CARB 2021b). Adopted regulations are also
expected to continue to reduce formaldehyde emissions emitted by cars and light-duty trucks.
As emissions are reduced, risks associated with exposure to the emissions will also be reduced.
Ultrafine Particulate Matter
Ultrafine particulate matter (UFP) refers to a subfraction of currently regulated PM10 and PM2.5
particles. UFP is most often defined as particles with an aerodynamic diameter of 0.1 micron or
smaller (Health Effects Institute 2013; Kleeman et al. 2007). Recent studies have raised
concerns that exposure to UFP may lead to adverse health effects in animals and humans
(Health Effects Institute 2013; Froines 2006) and that UFP may be more toxic than larger sized
particles (Zhu et al. 2002: Li et al. 2003:). To date, no federal agencies, including EPA, have
established standards, policies, or guidance regarding concentration of UFP; however, UFPs
may include TACs, for which there are federal standards, as discussed above.
3.4.2.3 Regional and Local Laws, Regulations, and Policies
The Project site is located within the SFBAAB and the SJVAB, which are regulated by the
BAAQMD and SJVAPCD, respectively. A summary of relevant regulations, rules, guidance, and
policies for each air district is summarized below.
Bay Area Air Quality Management District
Criteria Air Pollutants
BAAQMD maintains and manages air quality conditions in the SFBAAB, including Santa Clara
and San Benito Counties, through a comprehensive program of planning, regulation,
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enforcement, technical innovation, and promotion of the understanding of air quality issues. The
clean air strategy of BAAQMD includes the preparation of plans and programs for the
attainment of the NAAQS and CAAQS, adoption and enforcement of rules and regulations, and
issuance of permits for stationary sources. BAAQMD also inspects stationary sources, responds
to citizen complaints, monitors ambient air quality and meteorological conditions, and
implements other programs and regulations required by the CAA and CCAA.
Projects located in the SFBAAB are subject to BAAQMD’s rules and regulations. Specific rules
applicable to the Project may include:
•

Regulation 2, Rule 1, General Permit Requirements. Includes criteria for issuance or
denial of permits, exemptions, appeals against decisions of the Air Pollution Control
Officer and BAAQMD actions on applications. The Project would be required to obtain a
permit to construct and operate from BAAQMD as a new source of pollution.

•

Regulation 6, Rule 1, General Requirements. Limits the quantity of particulate matter
in the atmosphere by controlling emission rates, concentration, visible emissions, and
opacity. Construction activities associated with the Project would be beholden to the
standards set forth in Rule 1 of Regulation 6.

•

Regulation 7, Odorous Substances. Regulation 7 places general limitations on
odorous substances and specific emission limitations on certain odorous compounds.

The CCAA requires that all local air districts in the state endeavor to achieve and maintain the
CAAQS in their region by the earliest practical date. The CCAA specifies that local air districts
should focus attention on reducing the emissions from transportation and areawide emission
sources and provides districts with the authority to regulate indirect sources. To achieve the
CAAQS, BAAQMD prepares and updates air quality plans on a regular basis. The air quality
plans published by BAAQMD and other local air districts in the state are incorporated into
California’s SIP Strategy and meet CAA requirements.
For state air quality planning purposes, the SFBAAB is classified as a serious nonattainment
area with respect to the 1-hour ozone standard. The “serious” classification triggers various plan
submittal requirements and transportation performance standards. One such requirement is that
BAAQMD update its Clean Air Plan every three years to reflect progress in meeting the NAAQS
and CAAQS and to incorporate new information regarding the feasibility of control measures
and new emission inventory data. BAAQMD’s record of progress in implementing previous
measures must also be reviewed. BAAQMD prepared these plans in cooperation with the
Metropolitan Transportation Commission and the Association of Bay Area Governments. On
April 19, 2017 BAAQMD adopted the most recent revision to the Clean Air Plan, titled the 2017
Clean Air Plan: Spare the Air, Cool the Climate (BAAQMD 2017b). This plan serves to:
•

define a vision for transitioning the region to a post-carbon economy needed to achieve
2030 and 2050 greenhouse gas reduction targets;

•

decrease emissions of air pollutants most harmful to Bay Area residents, such as
particulate matter, ozone, and TACs;

•

reduce emissions of methane and other potent climate pollutants; and

•

decrease emissions of carbon dioxide by reducing fossil fuel combustion.
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Toxic Air Contaminants
Under BAAQMD Regulation 2, Rule 1, “General Permit Requirements” and Regulation 2, Rule
2, “New Source Review,” all sources that possess the potential to emit TACs are required to
obtain permits from BAAQMD. Permits may be granted to these operations if they are
constructed and operated in accordance with applicable regulations, including new-sourcereview standards and air-toxics control measures.
To implement the Hot Spots Information and Assessment Act in its jurisdiction, BAAQMD
requires all stationary sources of TACs that are determined to generate an incremental increase
in cancer risk that exceeds 10 in one million or a non-cancer chronic or acute risk level that
exceeds a hazard index of 1.0 (using the conservative estimates of screening-level analysis) to
perform a detailed, formal health risk assessment. A hazard index is the ratio of the average
short term (generally one hour) ambient concentration of a toxic substance(s) divided by the
reference exposure level set by the Office of Environmental Health Hazard Assessment
(OEHHA). If the ratio exceeds 1.0, then adverse health effects may occur (CAPCOA 2009).
Odors
BAAQMD identifies odor sources of concern to include wastewater treatment plants, stationary
landfills, composting facilities, recycling facilities, petroleum refineries, manufacturing plants,
painting operations, rendering plants, and food packaging plants (BAAQMD 2017a).
San Joaquin Valley Air Pollution Control District
Criteria Air Pollutants
SJVAPCD is the primary agency responsible for planning to meet the NAAQS and CAAQS in
the SJVAB. SJVAPCD works with CARB and EPA to maintain the region’s portion of the SIP for
ozone and PM2.5. The SIP is a compilation of plans and regulations that govern how the region
and state will comply with the federal CAA requirements to attain and maintain the NAAQS for
ozone and PM2.5. The SJVAB has been designated as nonattainment with respect to the
NAAQS and CAAQS for ozone and PM2.5 (Table 3.4-1) (SJVAPCD 2015).
SJVAPCD adopted its 2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards (PM2.5 Plan) on
November 15, 2018. The PM2.5 Plan utilizes extensive science and research, state of the art air
quality modeling, and best available information to develop a strategy to attain the federal
health-based 1997, 2006, and 2012 NAAQS (SJVAPCD 2018). Additionally, SJVAPCD adopted
its 2016 Ozone Plan for 8-Hour Ozone Standard (2016 Ozone Plan) in June 2016. The 2016
Ozone Plan provides a comprehensive strategy to reduce NOX emissions by 60 percent
between 2012 and 2031 to assist SJVAPCD in attaining the 2008 8-hour ozone NAAQS
(SJVAPCD 2016).
SJVAPCD also enforces air quality regulations, educates the public about air quality, and
implements a number of programs to provide incentives for the replacement or retrofit of older
diesel engines and to influence land use development in the SJVAB.
All projects are subject to adopted SJVAPCD rules and regulations in effect at the time of
construction. Specific rules applicable to the Project may include but are not limited to the
following:
•

Regulation VIII—Fugitive Dust PM10 Prohibitions: Rules 8011–8081 are designed to
reduce PM10 emissions (predominantly dust and dirt) generated by human activity,
including construction and demolition activities, road construction, bulk materials
storage, paved and unpaved roads, carryout and track out, and landfill operations.
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Compliance with Regulation VIII is mandatory, so compliance by the project proponent is
assumed in this analysis.
•

Rule 3135—Dust Control Plan Fee: This rule requires applicants to submit a fee in
addition to a dust control plan. The purpose of this fee is to recover SJVAPCD’s cost for
reviewing such plans and conducting compliance inspections.

•

Rule 4101—Visible Emissions: This rule prohibits emissions of visible air contaminants
to the atmosphere and applies to any source operation that emits or may emit air
contaminants.

•

Rule 4102—Nuisance: This rule applies to any source operation that emits or may emit
air contaminants or other materials. If such emissions create a public nuisance, the
owner/operator could be in violation and be subject to enforcement action by SJVAPCD.

In addition, if modeled construction- or operation-related emissions for a project exceed
SJVAPCD’s mass emission thresholds for criteria air pollutants and precursors then SJVAPCD
recommends implementing mitigation to reduce these emissions. As a form of mitigation, a
project proponent may enter into a Voluntary Emission Reduction Agreement with SJVAPCD to
reduce the project-related impact on air quality to a less-than-significant level. A Voluntary
Emission Reduction Agreement is a mitigation measure by which the project proponent provides
pound-for-pound mitigation of emissions increases through a process that funds and
implements emission reduction projects (SJVAPCD 2015).
Toxic Air Contaminants
None of SJVAPCD’s rules or regulations that apply to emissions of TACs are applicable to the
portions of the Project located in the SJVAB.
Odors
SJVAPCD Rule 4102 (“Nuisance”) regulates odorous emissions.
3.4.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, direct impacts, cumulative
impacts, and mitigation measures related to air quality.
3.4.3.1 Methods and Assumptions
The Proposed Project and Alternatives A through D include construction activities for periods
ranging from 5.8 to 7.3 years over seven to eight calendar years, commencing in 2025.
The proposed construction activity is primarily located in Santa Clara County, within the
jurisdiction of BAAQMD. Additionally, the Proposed Project and Alternatives A through D would
introduce emissions from commuter and haul truck trips to San Benito County, which is also
within BAAQMD’s jurisdiction.
Notably, some of the construction site access roads pass through the adjacent Counties of
Stanislaus and Merced, which are within the jurisdiction of SJVAPCD. Construction emissions of
criteria air pollutants and ozone precursors were estimated in accordance with BAAQMD
guidance and approved methods because most emissions would occur within the BAAQMD
boundaries.
The air quality assessment was based on a detailed list of each piece of construction equipment
for each construction phase to be completed under the Proposed Project and each alternative.
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In addition, proposed annual hours of operation, batch plant activity, planned helicopter usage,
total quantities of material hauled and imported, and information on daily trips for construction
workers and material hauling were also included in the assessment.
Construction and operational emissions were estimated in accordance with BAAQMD and
SJVAPCD guidance. Emissions were quantified for construction (including off-road diesel
equipment, materials movement and storage, and haul truck trips), vegetative clearing, batch
plant equipment, helicopters, blasting, and worker commute trips. Equipment activity data (e.g.,
type, horsepower, hours/year) were associated with the appropriate major construction phase
(e.g., vegetation clearing, dam construction, and power transmission line installation). Once the
initial preparation work (e.g., access road construction) is complete, major construction activities
would commence and would occur simultaneously for several years. Because all activity data
was available consistent with the overall phasing of construction, calculations of average daily
emissions using annual activity estimates and weekly work schedules, generate average daily
emissions for the given year that represent the maximum daily and annual emissions for each
given phase of construction. See Air Quality and GHG Emissions Appendix for detailed results
and calculations.
BAAQMD produces screening criteria to determine whether operational emissions need to be
estimated. The screening criteria developed for criteria pollutants and precursors were derived
using default assumptions for land uses and sizes that would generally generate emissions that
could exceed BAAQMD’s daily mass emissions thresholds. Based on this guidance (see Table
3-1 of BAAQMD’s CEQA Guidelines), the operational activities associated with the Proposed
Project and Alternatives A through D would not trigger the need to estimate emissions as
operational activities would be less intensive than the land use types and sizes summarized in
Table 3-1 of BAAQMD’s CEQA Guidelines.
Additionally, SJVAPCD has produced a Small Project Analysis Levels (SPAL) screening criteria
for determining whether a project’s operational emissions would exceed SJVAPCD’s thresholds
of significance. SJVAPCD has pre-quantified emissions for projects are various type, size, and
number of vehicle trips and determined values below what is reasonable to conclude that a
project would not exceed SJVAPCD’s thresholds of significance for criteria air pollutants. Based
on the descriptions for SPAL, the Proposed Project would not introduce daily vehicle trips that
would generate emissions that could exceed SJVAPCD’s thresholds of significance because the
only operational activities associated with the Proposed Project that would generate new vehicle
trips would be from routine maintenance activities that would occur infrequently (SJVAPCD
2020). Therefore, the Proposed Project would not trigger the need to estimate emissions.
CO impacts were assessed qualitatively, using the screening criteria set forth by BAAQMD
(BAAQMD 2017a). The level of health risk from exposure to construction- and operation-related
TAC emissions was assessed qualitatively. This assessment was based on the proximity of
TAC-generating construction activity to off-site sensitive receptors, the number and types of
diesel-powered construction equipment being used, and the duration of potential TAC exposure.
Impacts related to odors were also assessed qualitatively, based on proposed construction
activities, equipment types and duration of use, overall construction schedule, and distance to
nearby sensitive receptors. To evaluate an odor impact, the EIR follows SJVAPCD
recommendations that the lead agency provide the buffer distance and a description of the land
features and topography in the buffer zone that separates nearby sensitive receptors and the
odor source. The focus of the analysis is construction-related odors as neither the Proposed
Project nor the alternatives would introduce any new operational sources of odor.
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Operation of the Proposed Project or alternatives would include remote monitoring of the new
facilities, the operation of new electric pump stations, and minimal maintenance activities,
including weekly inspections initially then monthly inspections. Total changes in pumping,
considering CVP system-wide and new pump station requirements for the Proposed Project and
Alternatives A through D compared to baseline conditions, include a minimal decrease (from
1,191.3 gigawatt-hours (gWh) to 1,190.7 gWh) under existing conditions and a minimal increase
(from 1,231.6 gWh to 1,234.7 gWh) under future conditions. The level of emissions associated
with these activities and increases in energy consumption would be minor; thus, operational
emissions are treated qualitatively.
Approach to Evaluating Health Impacts
As discussed below under the heading, “Criteria for Determining Significance,” BAAQMD and
SJVAPCD have established CEQA thresholds of significance. As discussed in greater detail
below, thresholds of significance are tied to long-term regional air quality planning to attain and
maintain air quality standards. The NAAQS and CAAQS were developed in consideration of
scientific research indicating that human health impacts may occur from exposure to certain
concentrations of criteria air pollutants; therefore, a correlation between a violation of an ambient
air quality standard (AAQS) and adverse health impacts, as described above in Section 3.4.1, can
be made if a specific exceedance can be identified.
Typically, air districts develop thresholds of significance for CEQA evaluation (summarized
below) in consideration of maintaining or achieving attainment under the NAAQS and CAAQS
for the geographical area they oversee (long-term regional air quality planning). These
thresholds are tied to an air district in nonattainment’s SIP for criteria air pollutants within a
cumulative context. Air quality plans identify a budget that accounts for new, future sources of
pollution from land use development and stationary sources. These budgets inform the
development of CEQA thresholds of significance and represent an allowable level of pollution
that, when emitted in volumes below such thresholds, would not conflict with an air district’s
long-term regional air quality planning or attainment date.
As discussed previously, the NAAQS and CAAQS represent concentrations of criteria air
pollutants protective of human health and are substantiated by scientific evidence. EPA and
CARB recognize that ambient air quality below these concentrations would not cause adverse
health impacts to exposed receptors. In connecting an air district’s (e.g., BAAQMD and
SJVAPCD) thresholds of significance to its anticipated date of attainment, projects that
demonstrate levels of construction and/or operational emissions below the applicable thresholds
would be consistent with long-term regional planning efforts. Such projects would not result in
emissions that would conflict with an area achieving future attainment status under the NAAQS
and CAAQS as outlined by an applicable air quality plan.
Similarly, projects that demonstrate emissions levels in exceedance of an applicable threshold
could contribute to the continued nonattainment designation of a region or potentially degrade a
region from attainment to nonattainment, resulting in acute or chronic respiratory and
cardiovascular illness associated with exposure to concentrations of criteria air pollutants above
what EPA and CARB consider safe. However, the exact location and magnitude of specific
health impacts that could occur as a result of project-level construction- or operation-related
emissions is infeasible to model with a high degree of accuracy. While dispersion modeling of
project-generated PM may be conducted to evaluate resulting ground-level concentrations, the
secondary formation of PM is similar to the complexity of ozone formation, and localized
impacts of directly emitted PM do not always equate to local PM concentrations due to the
transport of emissions. Ozone is also a secondary pollutant formed from the oxidation of ROG
and NOX in the presence of sunlight. Rates of ozone formation are a function of a variety of
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complex physical factors, including topography, building influences on air flow (e.g., downwash),
ROG and NOX concentration ratios, multiple meteorological conditions, and sunlight exposure
(Seinfeld and Pandis 1998). For example, rates of ozone formation are highest in elevated
temperatures and when the ratio of ROG to NOX is 5.5:1. When temperatures are lower and this
ratio shifts, rates of ozone formation are stunted (Seinfeld and Pandis 1998). In addition, ROG
emissions are composed of many compounds that have different levels of reactivity leading to
ozone formation. Methane, for instance, is the most common ROG compound, yet it has one of
the lowest reactivity potentials (Seinfeld and Pandis 1998). Moreover, some groups may
develop more severe health impacts than others. For instance, infants, children, the elderly, and
individuals with preexisting medical conditions are more susceptible to developing illnesses from
exposure to air pollutants.
Notably, during the litigation process that led to the California Supreme Court decisions in Sierra
Club v. County of Fresno, 6 Cal.5th 402 (2018), SJVAPCD submitted an amicus curiae brief that
provided scientific context and expert opinion regarding the feasibility of performing regional
dispersion modeling for ozone. In the brief, SJVAPCD states that “CEQA does not require an
EIR to correlate a project’s air quality emissions to specific health impacts, because such an
analysis is not reasonably feasible.” As SJVAPCD explains in Application for Leave to File
Amicus Curiae Brief of San Joaquin Valley Unified Air Pollution Control District in Support of
Defendant and Respondent, County of Fresno and Real Party in Interest and Respondent,
Friant Ranch, L.P. (2015) [footnotes omitted]):
Attainment of a particular NAAQS occurs when the concentration of the relevant
pollutant remains below a set threshold on a consistent basis throughout a
particular region. For example, the San Joaquin Valley attained the 1-hour ozone
NAAQS when ozone concentrations remained at or below 0.124 parts per million
Valley-wide on 3 or fewer days over a 3-year period. Because the NAAQS are
focused on achieving a particular concentration of pollution region-wide, the Air
District's tools and plans for attaining the NAAQS are regional in nature.
For instance, the computer models used to simulate and predict an attainment
date for the ozone or particulate matter NAAQS in the San Joaquin Valley are
based on regional inputs, such as regional inventories of precursor pollutants
(NOx, SOx and VOCs) and the atmospheric chemistry and meteorology of the
Valley. At a very basic level, the models simulate future ozone or PM levels
based on predicted changes in precursor emissions Valley wide. Because the
NAAQS are set levels necessary to protect human health, the closer a region is
to attaining a particular NAAQS, the lower the human health impact is from that
pollutant.
The goal of these modeling exercises is not to determine whether the emissions
generated by a particular factory or development project will affect the date that
the Valley attains the NAAQS. Rather, the Air District's modeling and planning
strategy is regional in nature and based on the extent to which all of the
emission-generating sources in the Valley (current and future) must be controlled
in order to reach attainment.
Accordingly, the Air District has based its thresholds of significance for CEQA
purposes on the levels that scientific and factual data demonstrate that the
[SJVAB] can accommodate without affecting the attainment date for the NAAQS.
The Air District has tied its CEQA significance thresholds to the level at which
stationary pollution sources must “offset” their emissions…. Thus the CEQA air
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quality analysis for criteria air pollutants is not really a localized, project-level
impact analysis but one of regional “cumulative impacts.”
The brief explains that these CEQA thresholds of significance are not intended to be applied
such that any localized human health impact associated with a project’s emissions could be
identified. Rather, CEQA thresholds of significance are used to determine whether a project’s
emissions would obstruct a region’s capability of attaining the NAAQS and CAAQS according to
the emissions inventory prepared in a SIP, which is then submitted and reviewed by CARB and
EPA. This sentiment is corroborated in an additional brief submitted by the South Coast Air
Quality Management District, in Application of the South Coast Air Quality Management District
for Leave to File Brief of Amicus Curiae in Support of Neither Party and [Proposed] Brief of
Amicus Curiae, April 6, 2015.
BAAQMD and SJVAPCD have not developed a dispersion model to evaluate resulting human
health impacts for project-level emissions with resulting concentrations of ozone precursors and
secondary PM within the SFBAAB and SJVAB. Thus, for the reasons stated above, human
health consequences of air pollutant emissions are evaluated qualitatively rather than
quantitatively in the EIR.
Applicable Design and Implementation Features
The design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant.
Section 2.3.4 provides a full description of each DIF. DIFs applicable to this resource include the
following:
•

BMP AQ-2: Avoid Stockpiling Odorous Materials – This BMP will reduce impacts to air
quality by minimizing the generation of odors through avoiding stockpiling odorous
materials within 1,000 ft of odor-sensitive land uses and disposing of odorous stockpiles
at an appropriate landfill.

•

PAMM AQ-1: Dust and Emission Control Measures – This PAMM will implement
BAAQMD and SJVAPCD’s Basic Construction Mitigation Measures which serve to
minimize the generation of fugitive dust which can cause local and regional adverse air
quality impacts.

•

PAMM AQ-2: Vehicle Speed – This PAMM reduces generation of fugitive dust emissions
by limiting vehicle speeds on unpaved roads to 15 miles per hour.

As discussed in the 2017 BAAQMD CEQA Air Quality Guidelines, an inherent 50 percent
reduction in fugitive PM dust emissions can be achieved by on-site control measures such as
the use of water trucks, covering material haul trucks, and limiting vehicle speeds on unpaved
roads (BAAQMD 2017a). Modeling of dust emissions thus assumed a 50 percent reduction in
dust (PM10 and PM2.5) associated with implementation of PAMM AQ-1 and AQ-2.
3.4.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives would have significant impacts on air quality
resources if it were to:
•

conflict with or obstruct implementation of the applicable air quality plan,

•

result in a cumulatively considerable net increase of any criteria pollutant for which the
project region is nonattainment under an applicable federal or state AAQS,
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•

expose sensitive receptors to substantial pollutant concentrations, or

•

result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people.

Bay Area Air Quality Management District Significance Thresholds
As stated previously, the Project area overlaps between the SFBAAB and the SJVAB, which is
governed by BAAQMD and SJVAPCD, respectively. As discussed under Section 3.4.3.1,
Methods and Assumptions, most emissions associated with construction of the Proposed
Project or alternatives would occur within the BAAQMD. This portion of the emissions generated
by the Proposed Project or alternatives are evaluated in accordance with BAAQMD guidance.
BAAQMD sets thresholds of significance for the purpose of evaluating air quality and GHG
impacts under CEQA. BAAQMD’s project level thresholds, which are scientifically substantiated,
are numerical concentrations of criteria air pollutants considered to be protective of human
health. Projects that do not exceed thresholds would not contribute to the nonattainment of the
CAAQS and subsequently the NAAQS or result in increases in health-related impacts
associated with increases in criteria air pollutants or ozone precursors. In its CEQA Guidance,
BAAQMD provides recommendations for evaluating a project’s consistency with applicable air
quality plans that govern air quality in the SFBAAB. BAAQMD states that, “[t]he recommended
measure for determining project support of [2017 Clean Air Plan] goals is consistency with
District-approved CEQA thresholds of significance. Therefore, if approval of a project would not
result in significant and unavoidable air quality impacts, after the application of all feasible
mitigation, the project would be considered consistent with the [2017] CAP” (BAAQMD 2017a).
For this Project, the following thresholds of significance are used to determine if projectgenerated emissions would produce a significant localized and/or regional air quality impact
such that human health would be adversely affected. The Proposed Project or an alternative
would result in a significant impact to air quality if it would (BAAQMD 2017a):
•

generate daily average construction-generated criteria air pollutant or precursor
emissions to exceed 54 pounds per day (lb/day) of ROG, 54 lb/day of NOX, 82 lb/day of
PM10 exhaust, or 54 lb/day of PM2.5 exhaust, or substantially contribute to emissions
concentrations (e.g., PM10, PM2.5) that exceed the applicable NAAQS or CAAQS;

•

not implement BAAQMD’s Basic Construction Mitigation Measures for dust emissions
(e.g., PM10 and PM2.5);

•

result in, or contribute to, concentrations of CO that exceed 9.0 parts per million (ppm)
over an 8-hour average or 20.0 ppm over a 1-hour average;

•

generate TAC emissions that would expose sensitive receptors to an incremental
increase in cancer risk that exceeds 10 in one million and/or a chronic or acute hazard
index of 1.0; and/or

•

create objectionable odors affecting a substantial number of people (i.e., one confirmed
complaint per year averaged over three years).

When evaluating TAC emissions from construction activities, diesel PM is the TAC of primary
concern, and therefore, is the focus of this analysis. The dose to which a receptor is exposed is
the primary factor used to determine health risk. Dose is a function of the concentration of a
substance or substances in the environment and the extent of exposure that a person has with
the substance. Dose is positively correlated with time, meaning that a longer exposure period
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would result in a higher exposure level. Health risks are higher if a fixed exposure occurs over a
longer period of time. According to the OEHHA, health risk assessments, which determine the
exposure of sensitive receptors to toxic emissions, should be based on a 70-year exposure
period; however, such assessments should be limited to the period/duration of activities
associated with the project. In addition, BAAQMD recommends that TAC sources located within
1,000 feet of sensitive land uses be evaluated for health risk exposure. Thus, this analysis uses
OEHHA and BAAQMD guidance, that considers both duration of exposure and proximity to a
source, to conduct a qualitative health risk analysis.
A carbon monoxide hotspot is a localized concentration of CO that is above a carbon monoxide
AAQS and can occur at intersections with heavy peak hour traffic. BAAQMD recommends
comparing a project’s attributes with the following screening criteria as a first step in evaluating
whether the project would result in the generation of CO concentrations that would substantially
contribute to an exceedance of the Thresholds of Significance/AAQSs. The project would result
in a less-than-significant impact to localized CO concentrations if:
•

The project is consistent with an applicable congestion management program for
designated roads or highways, regional transportation plan, and local congestion
management agency plans;

•

The project would not increase traffic volumes at affected intersections to more than
44,000 vehicles per hour; or

•

The project traffic would not increase traffic volumes at the affected intersections to more
than 24,000 vehicles per hour where vertical and/or horizontal mixing is substantially
limited (e.g., tunnel, parking garage).

San Joaquin Valley Air Pollution Control District Significance Thresholds
The Proposed Project and alternatives are served by two permanent access roads: SR 152 and
Kaiser-Aetna Road. The eastern portion of SR 152 is in the SJVAB, specifically in Merced and
Stanislaus Counties. These access roads would support haul truck trips during Project
construction, which would generate fugitive and exhaust emissions PM10 and PM2.5 emissions.
Additionally, mobile-source emissions of NOX and exhaust PM would be generated from worker
commute trips during Project construction. A portion of construction workers would likely
commute from Los Banos in Merced County. These associated emissions would be generated
within the SJVAB and would be subject to SJVAPCD applicable rules, regulations, and
guidance.
In its March 2015 Guide for Assessing and Mitigating Air Quality Impacts (CEQA Guide,
SVJAPCD 2015a), SJVAPCD provides evidence to support the development and applicability of
its thresholds of significance for project-generated emissions of criteria air pollutants and
precursors, which may be used at the discretion of a lead agency overseeing the environmental
review of projects located within the SJVAB. CEQA-related air quality thresholds of significance
are tied to long-term air quality planning, which focuses on achieving or maintaining attainment
designations with respect to the NAAQS and CAAQS for criteria air pollutants, which are
scientifically substantiated, numerical concentrations considered to be protective of human
health.
These numerical thresholds for construction- and operation-related emissions of criteria air
pollutants and precursors that would determine whether a project’s discrete emissions would
result in a regional contribution (i.e., significant) to the baseline nonattainment status of
SJVAPCD. In developing thresholds of significance for individual project emissions, SJVAPCD
analyzed emissions values against the SJVAPCD’s offset thresholds to ozone precursors,
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which, when applied, prevent further deterioration of ambient air quality in the SJVAB.
Thresholds for PM10 and PM2.5 were adapted from the SJVAPCD’s PM10 New Source Review
offset thresholds for stationary sources which represent the greatest component of SJVAPCD’s
long-term regional air quality planning (SJVAPCD 2015). Using these parameters, SJVAPCD
developed quantitative thresholds of significance for project-level CEQA evaluation that lead
agencies may use to determine the extent to which a project’s emissions of criteria air pollutants
and precursors would contribute to the regional degradation of ambient air quality within the
SJVAB. According to SJVAPCD, projects with emissions below these thresholds of significance
would demonstrate consistency with SJVAPCD’s air quality plans. Notably, annual mass
emissions thresholds of significance are not designed to determine whether a project’s
contribution of emissions would directly result in a violation of the NAAQS or CAAQS, which are
hourly, concentration-based standards.
SJVAPCD has also developed daily mass emissions screening criteria for ROG, NOX, CO,
oxides of sulfur (SOX), PM10, and PM2.5 to determine whether project emissions would result in a
violation of an AAQS. Unlike SJVAPCD’s annual mass emissions thresholds, which are used to
evaluate a project’s consistency with long-term regional air quality planning, these daily mass
emissions screening criteria serve to determine the location of where an exceedance of an
AAQS, and resulting adverse health impacts, could occur. Because the NAAQS and CAAQS
are concentration-based standards presented hourly, daily mass emissions are a more suitable
estimate to determine whether a project would contribute to a violation of an AAQS. Projects
that emit emissions below these mass daily screening criteria would likely not generate
emissions in levels that would result in a violation of an AAQS, and air dispersion modeling
would not be required. Consequently, projects that emit emissions above these criteria are
recommended to perform an AAQS to evaluate whether an exceedance, and resulting health
impact, would occur.
In its Guidance for Assessing and Mitigating Air Quality Impacts, SJVAPCD notes that its
established thresholds of significance for criteria pollutant emissions are based on District New
Source Review (NSR) offset requirements for stationary sources. Emission reductions achieved
through implementation of SJVAPCD’s offset requirements are a major component of
SJVAPCD’s air quality plans. Thus, projects with emissions below the thresholds of significance
for criteria pollutants would be determined to not conflict or obstruct implementation of
SJVAPCD’s air quality plans (SJVAPCD 2015).
With regard to the SJVAB portion of the Project’s emissions, this analysis uses the following
thresholds of significance to determine if Project-generated emissions would produce a
significant localized and/or regional air quality impact such that human health would be
adversely affected. The Proposed Project or other alternatives would result in a significant
impact to air quality if it would (SJVAPCD 2015):
•

result in emissions of criteria air pollutants or precursors that would conflict with or
obstruct air quality planning efforts, result in a cumulatively considerable net increase of
any criteria air pollutant for which the SJVAB has been designated as nonattainment with
respect to the applicable NAAQS or CAAQS or expose sensitive receptors to substantial
pollutant concentrations. SJVAPCD considers these criteria to be exceeded if a project’s
construction- or operation-related emissions would exceed its annual thresholds of 10
tons per year (tpy) for ROG or NOX, 100 tpy or CO, 27 tpy for SOX, and/or 15 tpy for
PM10 or PM2.5 (SJVAPCD 2015). In addition, if emissions of any of these pollutants would
exceed a screening criterion of 100 pounds per day (lb/day), SJVAPCD requires sitespecific analysis, the ambient air quality analysis, to determine whether the project would
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result in a localized exceedance or cumulatively considerable contribution to an
exceedance of a NAAQS or CAAQS (SJVAPCD 2015).
•

As discussed above, SJVAPCD SPAL criteria were used to evaluate operational
emissions.

SJVAPCD has developed cancer risk and noncancer health hazard thresholds for TAC
exposure. However, this threshold is expressed as an exceedance of 20 in one million for
carcinogenic risk and/or a noncarcinogenic hazard index of 1.0 or greater. As summarized
above under the heading, Bay Area Air Quality Management District, BAAQMD recommends
that TAC impacts be evaluated against a carcinogenic risk of 10 in one million. As the more
stringent threshold of significance, BAAQMD’s recommended TAC threshold is used to
determine Project-level impacts.
Regarding CO emissions, SVJAPCD does not have similar screening criteria to those listed
above under the Heading, “Bay Area Air Quality Management District Significance Thresholds”;
however, the criteria were developed by BAAQMD using dispersion modeling with worst-case
meteorological conditions and conservative air dispersion parameters. Thus, the use of the
screening criteria for the purpose of determining potential CO impacts is applicable to the
portions of the Project within the jurisdiction of the SJVAPCD, and therefore, is used as the
basis of significance to evaluate CO impacts from both construction and operation of the
Proposed Project and alternatives.
3.4.3.3 Topics Eliminated from Further Discussion
No topics related to air quality that are included in the significance criteria listed above were
eliminated from further consideration. All relevant topics are analyzed below.
3.4.3.4 Impacts
Table 3.4-6 provides a summary of air quality impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, or other alternatives. Table 3.46 also provides a summary comparison of impacts of the Proposed Project to the other
alternatives (i.e., No Project Alternative and Alternatives A through D), indicating whether the
impacts of the other alternatives are more or less severe than those of the Proposed Project. It
should be noted that these comparisons present the most severe impact determination, and this
impact may be based on impacts from either the construction of project facilities or from longterm operations and maintenance.
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Table 3.4-6. Summary of Air Quality Impacts and Mitigation Measures
Impact

Impact AQ-1: Conflict
with or obstruct
implementation of the
applicable air quality plan

Impact AQ-2: Result in a
cumulatively
considerable net
increase of any criteria
pollutant for which the
project region is
nonattainment under an
applicable federal or
state ambient air quality
standard

Impact AQ-3: Expose
sensitive receptors to
substantial pollutant
concentrations

Impact AQ-4: Create
objectionable odors
affecting a substantial
number of people

Level of
Significance
with
Mitigation1

Proposed Project and
Alternatives

Level of
Significance
Before Mitigation1

Proposed Project

S

No Project Alt

NI

Alt A

S (+)

AQ-1, AQ-2

SU (+)

Alt B

S (+)

AQ-1, AQ-2

SU (+)

Alt C

S (=)

AQ-1

SU (=)

Alt D

S (+)

AQ-1, AQ-2

SU (+)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

AQ-1, AQ-2

SU (+)

Alt B

S (+)

AQ-1, AQ-2

SU (+)

Alt C

S (=)

AQ-1

SU (=)

Alt D

S (+)

AQ-1, AQ-2

SU (+)

Mitigation Measures
AQ-1

SU
--

AQ-1

NI (-)

SU
--

NI (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from longterm operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Regime with
SBCWD Participation
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan
Construction
The Proposed Project is located primarily in the SFBAAB, which is regulated by BAAQMD. As
discussed in greater detail below under Impact AQ-2, the Proposed Project would generate
construction emissions that would exceed BAAQMD’s daily mass emissions for all criteria air
pollutants and precursors for the majority of the construction period (i.e., years one through
eight for NOX, years one through seven for PM10 and PM2.5, and years two through seven for
ROG) (refer to Table 3.4-7). As noted under the section, “Bay Area Air Quality Management
District Thresholds of Significance,” BAAQMD provides recommendations for evaluating a
project’s consistency with applicable air quality plans that govern air quality in the SFBAAB.
BAAQMD states that, “[t]he recommended measure for determining project support of [2017
Clean Air Plan] goals is consistency with District-approved CEQA thresholds of significance.
Therefore, if approval of a project would not result in significant and unavoidable air quality
impacts, after the application of all feasible mitigation, the project would be considered
consistent with the [2017] CAP” (BAAQMD 2017a). Therefore, given that the Proposed Project
would generate emissions that exceed BAAQMD’s thresholds of significance, the Proposed
Project could conflict with the 2017 Clean Air Plan. This would be a significant impact.
Portions of the Proposed Project are located within the SJVAB, which is governed by SJVAPCD.
As discussed in greater detail in Impact AQ-2 and summarized in Table 3.4-8, construction of
the Proposed Project would not generate emissions in exceedance of SJVAPCD’s annual or
daily mass emissions thresholds. As summarized under the section, “San Joaquin Valley Air
Pollution Control District Thresholds of Significance,” SJVAPCD notes that its established
thresholds of significance for criteria pollutant emissions are based on District NSR offset
requirements for stationary sources. Emission reductions achieved through implementation of
SJVAPCD’s offset requirements are a major component of SJVAPCD’s air quality plans. Thus,
projects with emissions below the thresholds of significance for criteria pollutants would be
determined to not conflict or obstruct implementation of SJVAPCD’s air quality plans (SJVAPCD
2015). Thus, because the Proposed Project would not generate construction emissions in
exceedance of SJVAPCD’s thresholds of significance, the Proposed Project would not conflict
with any of SJVAPCD’s air quality plans. For the reasons listed above, this impact would be less
than significant.
Nevertheless, because construction-generated emissions would exceed BAAQMD’s mass
emissions thresholds, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines, but the effectiveness of these mitigation strategies would not be sufficient to reduce
emissions to a less-than-significant level. Section 3.4.3.5 provides a detailed description of this
mitigation measure. Therefore, even with implementation of Mitigation Measure AQ-1,
construction-generated emissions of criteria pollutants and ozone precursors would be
significant and unavoidable.
As described in greater detail below under Impact AQ-2, other mitigation measures (e.g.,
stopping work when emissions forecasted to exceed thresholds, reducing daily number of hours
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worked per piece of equipment) were considered and determined to be infeasible as they would
exacerbate other significant impacts, and lead to greater overall emissions of the Project during
construction due to reduced construction efficiencies.
Operation
Operation of the Proposed Project would include remote monitoring of the new facilities, the
operation of new electric pump stations, and minimal maintenance activities, including weekly
inspections initially then monthly inspections. The level of emissions associated with these
activities would be minor, thus, operational emissions are treated qualitatively.
Based on BAAQMD’s guidance (see Table 3-1 of BAAQMD’s CEQA Guidelines), the operational
activities associated with the Proposed Project would not trigger the need to estimate emissions
because the magnitude of operational activities would generate less operational air pollution
compared to the land use types and sizes summarized in Table 3-1 of BAAQMD’s CEQA
Guidelines.
Additionally, using SPAL screening criteria for determining whether a project’s operational
emissions would exceed SJVAPCD’s thresholds of significance, the Proposed Project would not
introduce daily vehicle trips that would generate emissions that could exceed SJVAPCD’s
thresholds of significance because the only operational activities associated with the Proposed
Project that would generate new vehicle trips would be from maintenance activities that would
occur infrequently (SJVAPCD 2020). Therefore, the Proposed Project would not trigger the need
to estimate emissions.
Using the guidance provided by BAAQMD and SJVAPCD, operational emissions would not
exceed BAAQMD and SJVAPCD’s thresholds; therefore, operation of the Proposed Project
would not conflict with the 2017 Clean Air Plan and SJVAPCD’s respective plans for ozone and
PM10. This impact would be less than significant.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard
Construction
Construction of the Proposed Project would occur over a duration of eight calendar years
commencing in 2025 and ending in 2032 and would involve multiple facilities at various sites
throughout the Project area. Project-generated construction activity would result in emissions of
ROG, NOX, CO, PM10, and PM2.5 from use of off-road heavy-duty construction equipment for
various stages of construction. Specifically, construction-related emissions would result from the
use of off-road equipment during site preparation (e.g., excavation, clearing), trenching, and
construction of dam improvements as part of the Proposed Project. Fugitive dust (e.g., PM10 and
PM2.5) emissions would be generated primarily during the demolition and site preparation phases
of project construction. Ozone precursor emissions of ROG and NOX are associated primarily
with construction equipment and on-road mobile exhaust. The Proposed Project would also
result in criteria air pollutant emissions from construction worker commute trips during various
phases of Project construction as well as vendor trips carrying materials to the Project site.
Table 3.4-7 provides a summary of criteria air pollutant emissions that would be generated as a
result of Project construction activity within the SFBAAB. Table 3.4-7 evaluates the Proposed
Project’s daily emissions using BAAQMD’s recommended thresholds of significance. Refer to
the Air Quality and GHG Emissions Appendix for full details and information regarding
emissions modeling.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.4-28

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.4
Air Quality

Table 3.4-7. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Proposed Project)
Average Daily Emissions (lb/day)2,3
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

29

228

237

2,658

274

Year 2

77

440

367

3,517

364

Year 3

68

383

308

3,338

344

Year 4

69

388

336

6,763

840

Year 5

68

380

318

6,224

786

Year 6

66

366

315

6,807

864

Year 7

66

366

314

2,448

275

Year 8

7

95

83

23

5

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of the Proposed Project would occur over a duration of 6.7 years (spanning eight calendar years with only several
months of construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
3
Daily emissions estimate reflects the application of BMP AQ-2 and PAMMs AQ-1 and AQ-2.
Key:
BAAQMD = Bay Area Air Quality Management District
BMP = Best Management Practice
lb/day = pounds per day
NOX = oxides of nitrogen
PAMM = Project-Specific Avoidance and Minimization Measure
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

As shown in Table 3.4-7, the construction of the Proposed Project would result in an
exceedance of BAAQMD’s thresholds of significance for ROG, NOX, PM10, and PM2.5 for several
years (i.e., years one through eight for NOX, years one through seven for PM10 and PM2.5, and
years two through seven for ROG) of construction. Thus, construction-related activities would
result in a significant air quality impact in the SFBAAB and could result in adverse health
outcomes from exposure to air pollution in exceedance of the NAAQS or CAAQS (see Section
3.4.1.2 for a qualitative discussion of these health outcomes and Impact AQ-3 for a
determination of significance of CO hot spots).
Construction of the Proposed Project would also introduce emissions to the SJVAB associated
with haul truck and worker commute trips. Table 3.4-8 below summarizes the Proposed Project’s
annual level of construction emissions as well as the maximum daily emissions measured
against SJVAPCD’s thresholds of significance.
As shown in Table 3.4-8, the Proposed Project would not generate annual or daily emissions
that would exceed SJVAPCD’s mass emissions thresholds. This impact would be less than
significant.
Nevertheless, because emissions would exceed BAAQMD’s daily mass emissions thresholds,
construction-related impacts of the Proposed Project would be significant.
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Table 3.4-8. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against SJVAPCD Thresholds (Proposed Project)
Emission Summary2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1 (tpy)

0.1

6.5

2.9

1.2

0.3

Year 2 (tpy)

0.2

6.3

9.6

2.4

0.5

Year 3 (tpy)

0.1

5.1

9.1

2.1

0.4

Year 4 (tpy)

0.2

6.0

12.2

2.3

0.4

Year 5 (tpy)

0.2

5.3

9.7

2.1

0.4

Year 6 (tpy)

0.2

6.1

12.4

2.3

0.5

Year 7 (tpy)

0.2

6.0

12.1

2.3

0.4

Year 8 (tpy)

0.1

3.5

4.6

0.7

0.2

SJVAPCD Annual
Thresholds of Significance
(tpy)

10

10

100

15

15

Exceeds Thresholds?

No

No

No

No

No

Year 1 (lb/day)

1

41

18

27

5

Year 2 (lb/day)

1

21

32

19

3

Year 3 (lb/day)

1

18

31

16

3

Year 4 (lb/day)

1

18

36

17

3

Year 5 (lb/day)

1

18

32

17

3

Year 6 (lb/day)

1

18

37

18

3

Year 7 (lb/day)

1

18

36

17

3

Year 8 (lb/day)

>1

17

22

14

2

SJVAPCD Daily Screening
Criteria (lb/day)

100

100

100

100

100

Exceeds Thresholds?

No

No

No

No

No

Notes:
1
Construction of the Proposed Project would occur over a duration of 6.7 years (spanning eight calendar years with only several
months of construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
Key:
lb/day = pounds per day
NOX = oxides of nitrogen
PM10 = respirable particulate matter
PM2.5 = fine particulate matter.
ROG = reactive organic gases
SJVAPCD = San Joaquin Valley Air Pollution Control District
tpy = tons per year

Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and Tier 4
engines. Section 3.4.3.5 provides a detailed description of this mitigation measure. Table 3.4-9
summarizes emissions of criteria air pollutants following the implementation of Mitigation
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Measure AQ-1, primarily through the use of a 90 percent minimum Tier 4 engines for all
construction equipment. Notably, the use of Tier 4 engines would reduce emissions of criteria air
pollutants emitted in the SFBAAB where heavy-duty construction equipment would be used.
As shown in Table 3.4-9, emissions of ROG, NOX, PM10, and PM2.5 would decrease through
implementation of Mitigation Measure AQ-1; however, emissions of CO would increase. This
increase is attributable to the use of Tier 4 engines which are designed to reduce emissions of
NOX but subsequently emit more CO. The values presented in Table 3.4-9 indicate that
mitigated emissions of ROG, NOX, PM10, and PM2.5 would still be above BAAQMD’s daily mass
emissions thresholds of significance. Thus, implementation of Mitigation Measure AQ-1 would
not be sufficient to reduce impacts to a less-than-significant level. Thus, even with
implementation of Mitigation Measure AQ-1, construction-generated emissions of criteria air
pollutants in the SFBAAB would be significant and unavoidable.
Other mitigation measures considered included tracking emissions and stopping work when
emissions are forecasted to exceed thresholds based on monthly recordkeeping logs. This
potential mitigation measure was not deemed feasible as it would increase the construction
duration, thereby exacerbating other significant impacts related to construction activities such as
noise and aesthetic impacts. Furthermore, stopping work would increase total emissions during
construction due to decreased construction efficiencies (e.g., additional mobilization and
demobilization activities). Similar to stopping work, reducing the daily number of hours worked
per piece of equipment would increase the construction duration, and would exacerbate other
significant impacts related to construction.
Table 3.4-9. Summary of Mitigated Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Proposed Project)
Average Daily Emissions (lb/day)2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

23

106

403

2,651

267

Year 2

54

222

577

3,505

352

Year 3

48

201

474

3,328

334

Year 4

48

212

503

6,753

830

Year 5

47

205

474

6,214

776

Year 6

46

193

564

6,797

854

Year 7

46

192

462

2,438

265

Year 8

6

72

126

21

3

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of the Proposed Project would occur over a duration of 6.7 years (spanning eight calendar years with only several
months of construction in initial and final calendar years).
2
Daily emissions estimates reflect the application of BMPs AQ-2 and PAMMs AQ-1 and AQ-2 as well as compliance with
Mitigation Measure AQ-1 which recommends that 90 percent of all heavy-duty construction equipment use Tier 4 engines.
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
BAAQMD = Bay Area Air Quality Management District
BMPs = Best Management Practices
lb/day = pounds per day
NOX = oxides of nitrogen
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Operations
Long-term operational activities associated with the Proposed Project would result in limited
emissions of criteria air pollutants and precursors from the operation of electric-powered
stationary equipment and maintenance activities. The expanded reservoir and associated
facilities would be unstaffed and operated remotely. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary. Maintenance trips would occur occasionally and would be reduced in frequency
over time, eventually requiring an average of one worker vehicle trip per month. Therefore,
operational activities would not entail activities that would result in a substantial amount of air
pollution. For the reasons listed above, this impact would be less than significant.
Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Construction
Construction-Generated Carbon Monoxide Emissions
Construction activities associated with the Proposed Project would result in an increase in truck
and vehicle travel in the Project area, mainly on SR 152 but also along access and haul routes
from material hauling activities and worker commute trips. It is estimated that a maximum of 410
construction workers would be on the construction site in a given day and based on estimated
annual maximum truck hauling of 11,044 truck trips per year.
To evaluate CO emissions from Project-generated vehicular traffic during construction activities,
BAAQMD’s operational screening levels for CO emissions summarized under the Heading, “Bay
Area Air Quality Management District Thresholds of Significance,” have been applied. The
screening criteria are intended to be used to assess whether a level of localized vehicle activity
would occur such that CO emissions could combine to create a CO hotspot. These screening
criteria can also be applied to construction-related vehicle activity as well and has been done so
here.
Thus, the estimated increase in traffic volumes during construction of the Proposed Project are
combined with existing traffic volumes to determine Project CO impacts. The annual average
daily traffic (AADT) on SR 152 near the Project site is 41,800 (Caltrans 2019). Assuming a
typical peak factor of 10, peak hourly volumes would be 4,180. Using project-generated peak
hour volume estimates of 146 worker vehicles and haul trucks combined (see Section 3.3.3.8 of
the Alternatives Development and Project Description Appendix), hourly peak traffic would be
4,326, not exceeding the BAAQMD-recommended screening levels of 44,000 vehicles per hour
at any signalized intersection (see Section 3.18). SR 152 experiences the most traffic compared
to any of the access or haul routes; therefore, traffic increases associated with the Proposed
Project on other Project-affected roads would also be below BAAQMD screening levels for CO.
This impact would be less than significant.
Construction-Generated Toxic Air Contaminant Emissions
Based on OEHHA and BAAQMD guidance, a qualitative analysis of diesel PM, the primary TAC
of concern from construction activities, has been prepared.
Construction-related activities would result in temporary emissions of diesel PM exhaust from
the use of off-road heavy-duty diesel equipment and diesel haul trucks. The Proposed Project
would involve various construction activities, including road work, dam decommissioning, dam
construction, vegetation clearing, and power line construction, occurring over an approximate
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eight-year period, with individual activities occurring for shorter durations and at various
locations throughout the Project site.
Although the overall construction duration of the Proposed Project is almost eight years, the
most intensive construction work would occur for the new dam construction, including aggregate
processing, material hauling, and earth movement. Activities at this location would occur for
several years and generate substantial emissions. However, these activities are located well
over 1,000 feet from any existing sensitive receptor, and therefore, would not expose any
receptor to substantial TAC concentrations.
The use of heavy-duty equipment associated with decommissioning the existing North Fork
Dam could occur as close as 1,000 feet from an existing residence on El Toro Road, and
staging could occur even closer. However, this portion of the Proposed Project would take less
than one year to complete (i.e., approximately six months). Thus, emissions associated with
demolition work at this location would not expose any nearby receptors to substantial pollution
concentrations for extended periods of time.
In addition, construction would include new power transmission lines to power the new pump
stations. Helicopters would be used six days per week and would fly along a flight path between
various pole locations and the staging area north of the intersection of SR 152 and Dinosaur
Point Road, which is also where the transmission line would be tied to the existing Pacific Gas &
Electric Company (PG&E) power distribution line. The helicopter landing and take-off area
would be located within this staging area north of SR 152. Although the helicopter landing and
take-off area could be located within 1,000 feet of nearby receptors, the helicopter and
transmissions construction work would occur over a large area at various discrete locations
where poles would be installed, not resulting in extensive construction activities at any one
location for extended periods of time. Furthermore, the proposed alignment of the transmission
lines would be at greater distances than 1,000 feet from the homes located near Dinosaur Point
Road. Thus, emissions associated with helicopter use and transmission line construction at this
location would not expose any nearby receptors to substantial pollution concentrations for
extended periods of time.
Other construction activities that could result in TAC emissions are related to road
improvements at the intersection of SR 152 and Kaiser-Aetna Road. For the Proposed Project
this construction work would include a new overpass and lane widening that would require the
use of heavy-duty construction equipment. Construction at this location is estimated to last 18
months. Similar to other construction activities, the road improvement work would occur in
phases with the earthwork first, followed by the abutment and bridge installation. Thus, activities
that generate the highest concentration of TAC emissions would occur for a duration that is less
than the total estimated duration of 18 months. Haul trucks accessing the Proposed Project site
would generate exhaust PM10 emissions (considered a surrogate for diesel PM) of less than a
pound a day (see Air Quality and GHG Emissions Appendix) which would be dispersed along
roadways near the project side and would not be highly concentrated. Furthermore, the nearest
residential receptor is located approximately 1,200 feet south of the proposed overpass location.
Thus, due to the short duration of work, the phased nature of construction, and the proximity to
nearby receptors, construction activities would not expose any nearby sensitive receptors to
substantial pollution concentrations for extended periods of time.
Construction activities would not generate TAC emissions that would expose sensitive receptors
to an incremental increase in cancer risk that exceeds 10 in one million and/or a chronic or
acute hazard index of 1.0; thus, this impact would be less than significant.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.4-33

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.4
Air Quality

Operations
Operation-Related Carbon Monoxide Emissions
Vehicle use associated with operations and maintenance would be limited to weekly and then
eventually monthly site visits of for maintenance personnel. Operational activities would be
minimal and would not exceed BAAQMD screening levels for CO. This impact would be less
than significant.
Operation-Related Toxic Air Contaminant Emissions
Operation of the Proposed Project would include remote monitoring of the new facilities, the
operation of new electric pump stations, and minimal maintenance activities, including weekly
inspections initially then monthly inspections. Of these activities, only mobile source emissions
would include TACs. Regarding mobile TAC emissions, freeways, and large roadways with
10,000 or more vehicles per day are considered substantial TAC sources (BAAQMD 2020).
Thus, the addition of one maintenance vehicle operating weekly and then eventually monthly,
would not result in substantial TAC emissions. This impact would be less than significant.
Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people
Construction and Operation
The Proposed Project would not result in any major source of odor, and would not involve
operation of any of the common types of facilities that are known to produce odors (e.g., landfill,
wastewater treatment facility). Odors associated with diesel exhaust emissions from the use of
construction equipment may be noticeable from time to time by nearby receptors. However, the
odors would be intermittent and temporary and would dissipate rapidly from the source with an
increase in distance. Furthermore, as required by 13 CCR Section 2449(d)(3), no in-use offroad diesel vehicles may idle for more than five consecutive minutes.
Additionally, application of BMP AQ-2, “Avoid Stockpiling Odorous Materials,” would further
reduce the potential for odors from construction activities to adversely affect a substantial
number of people by minimizing the generation of odors through avoiding stockpiling odorous
materials within 1,000 ft of odor-sensitive land uses and disposing of odorous stockpiles at an
appropriate landfill. Therefore, this impact would be less than significant.
No Project Alternative
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. There would be no increase in construction or operational emissions of criteria air
pollutants that could conflict with an applicable air quality plan. There would be no impact.
Comparison to Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. There would be no increase in construction or operational emissions of criteria air
pollutants. There would be no impact.
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Comparison to Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. There would be no increase in traffic associated with construction or operations, and
therefore, no increases in CO emissions. There would be no impact.
Comparison to Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact AQ-4: Create objectionable odors affecting a substantial number of people
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. There would be no increase in construction or operational odors. There would be no
impact.
Comparison to Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Regime
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan
Construction
The connection between BAAQMD and SJVAPCD’s CEQA thresholds of significance to longterm air quality planning is explained in detail under Impact AQ-1 for the Proposed Project. As
discussed in greater detail below under Impact AQ-2, construction of Alternative A would
produce construction emissions that would exceed BAAQMD’s daily mass emissions thresholds
(i.e., years one through eight for NOX, years one through seven for PM10 and PM2.5, and years
two through seven for ROG) (see Table 3.4-10). Additionally, NOX emissions associated with
construction of Alternative A would exceed SJVAPCD’s annual mass emissions thresholds for
construction years one through eight (see Table 3.4-11). Both BAAQMD and SJVAPCD have
developed their CEQA thresholds of significance in consideration of long-term air quality
planning and connect exceeding these thresholds as conflicting with their applicable long-term
air quality plans. As such, because construction emissions would exceed applicable BAAQMD
and SJVAPCD significance thresholds, Alternative A would conflict with or obstruct
implementation of BAAQMD and SJVAPCD’s respective air quality plans. This would be a
significant impact.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines, but the effectiveness of these mitigation strategies would not be sufficient to reduce
emissions to a less-than-significant level. Notably, emissions in the SJVAB would be generated
from construction commute and haul truck trips; therefore, Mitigation Measure AQ-1 would not
mitigate emissions in the SJVAB. Implementation of Mitigation Measure AQ-2: Reduce
Emissions from Haul Truck Trips through Engagement in the San Joaquin Valley Air Pollution
Control District’s Voluntary Emissions Reductions Agreement or Other Regional Air Pollution
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Reduction Programs would decrease construction emissions in the SJVAB through engagement
in regional programs that would be sufficient to reduce emissions to below SJVAPCD’s annual
thresholds of significance. Section 3.4.3.5 provides a detailed description of these mitigation
measures. With implementation of Mitigation Measure AQ-2, construction emissions in the
SJVAB would be reduced to a less-than-significant level; however, even with implementation of
Mitigation Measure AQ-1, construction-generated emissions of criteria pollutants and ozone
precursors would be significant and unavoidable in the SFBAAB.
Operation
Long-term operational activities associated with Alternative A would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-1
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution and would not conflict with BAAQMD and SJVAPCD’s
respective air quality plans. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would contribute more emissions to the
SFBAAB and SJVAB and would therefore have a greater impact compared to the Proposed
Project. During construction without mitigation, both the Proposed Project and Alternative A
would conflict with or obstruct implementation of BAAQMD air quality plan and Alternative A
would conflict with or obstruct implementation of the SJVAPCD air quality plan. However, with
mitigation, Alternative A emissions would be reduced to below SJVAPCD’s annual thresholds of
significance while both the Proposed Project and Alternative A would continue to exceed
BAAQMD thresholds of significance. Because emissions prior to mitigation would be greater
than the Proposed Project, and mitigation measures would achieve the same percent reduction
for this alternative as for the Proposed Project, emissions after mitigation would still be greater
than the Proposed Project. During operation, neither the Proposed Project nor Alternative A
would conflict with or obstruct implementation of BAAQMD and SJVAPCD’s respective air
quality plans. Accordingly, Alternative A would have similar impacts as the Proposed Project
during operation.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard.
Construction
Construction of Alternative A would occur over a similar, but slightly shorter construction period
and would include the same activities as discussed above for the Proposed Project, including
operation of heavy-duty construction equipment and vehicle trips that would result in the
generation of air pollution. The primary project components for Alternative A would be the same
as described for the Proposed Project (e.g., construction of a new dam, roadway/access
improvements, pump station, and power transmission line) except for the SR 152-Kaiser Aetna
Road interchange. All Project components would be located in the same areas, except certain
borrow and disposal areas. New earthfill dam construction activities would include processing,
excavating, loading, hauling, placing, and compacting of impervious core and shell materials
from their respective borrow areas.
Table 3.4-10 provides a summary of criteria air pollutant emissions that would be generated
because of construction activity within the SFBAAB for Alternative A. Table 3.4-10 evaluates
Alternative A’s maximum daily emissions using BAAQMD’s recommended thresholds of
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significance. Refer to the Air Quality and GHG Emissions Appendix for full details and
information regarding emissions modeling.
Table 3.4-10. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative A)
Average Daily Emissions (lb/day)2,3
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

25

211

221

3,079

316

Year 2

90

689

516

8,984

915

Year 3

78

606

427

2,563

270

Year 4

99

735

563

7,403

779

Year 5

98

731

543

7,400

778

Year 6

96

713

540

7,401

778

Year 7

73

565

410

3,440

357

Year 8

42

443

335

61

18

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative A would occur over a duration of 6.4 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
3
Daily emissions estimate reflects the application of BMP AQ-2 and PAMMs AQ-1 and AQ-2.
Key:
BAAQMD = Bay Area Air Quality Management District
BMP = Best Management Practices
lb/day = pounds per day
N/A = not applicable
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

As shown in Table 3.4-10, the construction of Alternative A would result in an exceedance of
BAAQMD’s thresholds of significance for ROG, NOX, PM10, and PM2.5 for several years of
construction (i.e., years one through eight for NOX, years one through seven for PM10 and PM2.5,
and years two through seven for ROG). Thus, construction-related activities would result in a
significant air quality impact in the SFBAAB and could result in adverse health outcomes from
exposure to air pollution in exceedance of the NAAQS or CAAQS (see Section 3.4.1.2 for a
qualitative discussion of these health outcomes and Impact AQ-3 for a determination of
significance of CO hot spots).
Construction of Alternative A would also introduce emissions to the SJVAB associated with haul
truck and worker commute trips. Table 3.4-11 below summarizes Alternative A’s annual level of
construction emissions as well as the daily emissions measured against SJVAPCD’s thresholds
of significance.
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Table 3.4-11. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against SJVAPCD Thresholds (Alternative A)
Emissions Summary2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1 (tpy)

0.2

12.9

6.9

1.7

0.1

Year 2 (tpy)

0.4

16.0

21.8

4.0

0.2

Year 3 (tpy)

0.4

14.6

21.2

3.8

0.2

Year 4 (tpy)

0.5

17.3

28.7

4.1

0.2

Year 5 (tpy)

0.4

15.2

22.6

3.8

0.2

Year 6 (tpy)

0.5

17.3

28.7

4.1

0.2

Year 7 (tpy)

0.5

17.1

28.0

4.1

0.2

Year 8 (tpy)

0.2

10.3

10.6

1

0.0

SJVAPCD Annual Thresholds of Significance (tpy)

10

10

100

15

15

Exceeds thresholds?

No

Yes

No

No

No

Year 1(lb/day)

1

52

28

35

6

Year 2 (lb/day)

1

36

49

30

5

Year 3 (lb/day)

1

33

48

28

5

Year 4 (lb/day)

1

34

56

30

5

Year 5 (lb/day)

1

33

50

29

5

Year 6 (lb/day)

1

34

56

30

5

Year 7 (lb/day)

1

34

55

30

5

Year 8 (lb/day)

1

33

34

26

4

SJVAPCD Daily Screening Criteria (lb/day)

100

100

100

100

100

Exceeds Thresholds?

No

No

No

No

No

Notes:
1
Construction of Alternative A would occur over a duration of 6.4 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
Key:
lb/day = pounds per day
NOX = oxides of nitrogen
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases
SJVAPCD = San Joaquin Valley Air Pollution Control District
tpy = tons per year

As shown in Table 3.4-11, Alternative A would not generate daily emissions that would exceed
SJVAPCD’s daily screening criteria; however, emissions of NOX associated with construction of
Alternative A would be above SJVAPCD’s annual mass emissions thresholds for construction
years one through eight. Thus, construction-related activities would result in a significant air
quality impact in the SJVAB.
Because emissions would exceed BAAQMD’s daily and SJVAPCD’s annual mass emissions
thresholds, construction-related impacts under Alternative A would be significant.
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Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines. Section 3.4.3.5 provides a detailed description of this mitigation measure. Table 3.412 summarizes emissions of criteria air pollutes following the implementation of Mitigation
Measure AQ-1, primarily through the use of a 90 percent minimum Tier 4 engines for all
construction equipment. Notably, the use of Tier 4 engines would reduce emissions of criteria air
pollutants emitted in the SFBAAB where heavy-duty construction equipment would be used.
As shown in Table 3.4-12, emissions of ROG, NOX, PM10, and PM2.5 would decrease through
implementation of Mitigation Measure AQ-1; however, emissions of CO would increase. This
increase is attributable to the use of Tier 4 engines which are designed to reduce emissions of
NOX but subsequently emit more CO. The values presented in Table 3.4-12 indicate that
mitigated emissions of ROG, NOX, PM10, and PM2.5 would still be above BAAQMD’s daily mass
emissions thresholds of significance. Thus, implementation of Mitigation Measure AQ-1 would
not be sufficient to reduce impacts to a less-than-significant level. Thus, even with
implementation of Mitigation Measure AQ-1, construction-generated emissions of criteria air
pollutants in the SFBAAB would be significant and unavoidable. Notably, emissions in the
SJVAB would be generated from construction commute and haul truck trips; therefore,
Mitigation Measure AQ-1 would not mitigate emissions in the SJVAB.
Implementation of Mitigation Measure AQ-2: Reduce Emissions from Haul Truck Trips through
Engagement in the San Joaquin Valley Air Pollution Control District’s Voluntary Emissions
Reductions Agreement or Other Regional Air Pollution Reduction Programs, as fully described
in Section 3.4.3.5, would decrease excess construction emissions in the SJVAB to meet
SJVAPCD’s annual thresholds through engagement in regional programs, and would be
sufficient to reduce emissions to below SJVAPCD’s annual thresholds of significance.
Implementation of Mitigation Measure AQ-2 would require Valley Water to engage in a VERA
with SJVAPCD. The VERA includes a performance standard to reduce emissions to meet
SJVAPCD’s annual mass emissions thresholds of significance. Therefore, as verified by
SJVAPCD, engagement in the VERA would be sufficient to reduce emissions of NOX to meet
SJVAPCD’s annual mass emissions thresholds of significance. Thus, implementation of
Mitigation Measure AQ-2 would be sufficient to reduce construction-generated emissions of NOX
in the SJVAB to a less-than-significant level for Alternative A.
With implementation of Mitigation Measure AQ-2, construction emissions in the SJVAB would be
reduced to a less-than-significant level; however, even with implementation of Mitigation
Measure AQ-1, construction-generated emissions of criteria pollutants and ozone precursors
would be significant and unavoidable in the SFBAAB.
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Table 3.4-12. Summary of Mitigated Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative A)
Average Daily Emissions (lb/day)2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

20

111

360

3,072

309

Year 2

80

545

921

8,965

899

Year 3

70

505

761

2,547

257

Year 4

78

533

917

7,383

761

Year 5

77

525

894

7,380

760

Year 6

76

507

879

7,382

761

Year 7

66

476

710

3,427

3545

Year 8

35

396

620

48

7

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative A would occur over a duration of 6.4 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Daily emissions estimate reflects the application of BMP AQ-2 and PAMMs AQ-1 and AQ-2 as well as compliance with Mitigation
Measure AQ-1 which recommends that 90 percent of all heavy-duty construction equipment use Tier 4 engines.
Key:
BAAQMD = Bay Area Air Quality Management District
BMP = Best Management Practices
lb/day = pounds per day
N/A = not applicable
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

Operations
Long-term operational activities associated with Alternative A would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-2
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts. As shown in
Tables 3.4-10 and 3.4-11, emissions during construction from Alternative A would be greater
than the Proposed Project (Tables 3.4-7 and 3.4-8). As shown in Table 3.4-12, emissions from
Alternative A during construction with implementation of mitigation would be greater than the
Proposed Project (Table 3.4-9). In comparison to the Proposed Project, Alternative A would have
greater impacts during construction. During operation, Alternative A would have similar impacts
as the Proposed Project.
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Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Construction
Construction-Generated Carbon Monoxide Emissions
Similar to the Proposed Project, Alternative A would result in traffic increases during construction
activities associated with worker commute trips and truck hauling trips. It is estimated that a
maximum of 625 construction workers would be on the construction site in a given day and
based on estimated annual maximum truck hauling of 16,892 truck trips per year. Using Projectgenerated peak hour volume estimates of 207 worker vehicles and haul trucks combined, hourly
peak traffic would be 4,387, not exceeding the BAAQMD-recommended screening levels of
44,000 vehicles per hour at any signalized intersection (see Section 3.18, Transportation). SR
152 experiences the most traffic compared to any of the access or haul routes; thus, traffic
increases associated with Alternative A on other Project-affected roads would also be below
BAAQMD screening levels for CO. This impact would be less than significant.
Construction-Generated Toxic Air Contaminant Emissions
Construction activities associated with Alternative A would be similar in nature, location, and
duration to those described above for the Proposed Project. Therefore, similar to the Proposed
Project, construction associated with Alternative A would not generate TAC emissions that would
expose sensitive receptors to an incremental increase in cancer risk that exceeds 10 in one
million and/or a chronic or acute hazard index of 1.0. This impact would be less than significant.
Operations
Operation-Related Carbon Monoxide Emissions
Vehicle use associated with operations and maintenance would be limited to weekly and then
eventually monthly site visits of for maintenance personnel. Operational activities would be
minimal and would not exceed BAAQMD screening levels for CO. This impact would be less
than significant.
Operation-Related Toxic Air Contaminant Emissions
Operation of Alternative A would include remote monitoring of the new facilities, the operation of
new electric pump stations, and minimal maintenance activities, including weekly inspections
initially then monthly inspections. Of these activities, only mobile source emissions would
include TACs. Regarding mobile TAC emissions, freeways, and large roadways with 10,000 or
more vehicles per day are considered substantial TAC sources (BAAQMD 2020). Thus, the
addition of one maintenance vehicle operating weekly and then eventually monthly, would not
result in substantial TAC emissions. This impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative A would have a greater impact. During
construction, Alternative A would generate higher levels of TACs and CO. During operation,
Alternative A would generate similar levels of TACs and CO.
Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people
Construction and Operation
Alternative A would not result in any major source of odor, and would not involve operation of
any of the common types of facilities that are known to produce odors (e.g., landfill, wastewater
treatment facility). Odors associated with diesel exhaust emissions from the use of construction
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equipment may be noticeable from time to time by nearby receptors. However, the odors would
be intermittent and temporary and would dissipate rapidly from the source with an increase in
distance. Furthermore, as required by 13 CCR Section 2449(d)(3), no in-use off-road diesel
vehicles may idle for more than five consecutive minutes. Application of BMP AQ-2, “Avoid
Stockpiling Odorous Materials,” would further reduce the potential for construction activities to
generate substantial odors that would adversely affect a substantial number of people.
Therefore, this impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative A would have a similar impact. During
construction, Alternative A would generate similar levels of odors. During operation, Alternative A
would also generate similar levels of odors.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Regime
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan
Construction
The connection between BAAQMD and SJVAPCD’s CEQA thresholds of significance to longterm air quality planning is explained in detail under Impact AQ-1 for the Proposed Project. As
discussed in greater detail below under Impact AQ-2, construction of Alternative B would
produce construction emissions that would exceed BAAQMD’s daily mass emissions thresholds
(i.e., years one through seven for NOX, years one through six for PM10 and PM2.5, and years two
through seven for ROG) (see Table 3.4-13). Additionally, NOX emissions associated with
construction of Alternative B would exceed SJVAPCD’s annual mass emissions thresholds for
construction years one through six (see Table 3.4-14). Both BAAQMD and SJVAPCD have
developed their CEQA thresholds of significance in consideration of long-term air quality
planning and connect exceeding these thresholds as conflicting with their applicable long-term
air quality plans. As such, because construction emissions would exceed applicable BAAQMD
and SJVAPCD significance thresholds, Alternative B would conflict with or obstruct
implementation of BAAQMD and SJVAPCD’s respective air quality plans. This would be a
significant impact.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines, but the effectiveness of these mitigation strategies would not be sufficient to reduce
emissions to a less-than-significant level. Notably, emissions in the SJVAB would be generated
from construction commute and haul truck trips; therefore, Mitigation Measure AQ-1 would not
mitigate emissions in the SJVAB.
Implementation of Mitigation Measure AQ-2: Reduce Emissions from Haul Truck Trips through
Engagement in the San Joaquin Valley Air Pollution Control District’s Voluntary Emissions
Reductions Agreement or Other Regional Air Pollution Reduction Programs, as fully described
in Section 3.4.3.5, would decrease construction emissions in the SJVAB through engagement in
regional programs that would be sufficient to reduce emissions to below SJVAPCD’s annual
thresholds of significance.
With implementation of Mitigation Measure AQ-2, construction emissions in the SJVAB would be
reduced to a less-than-significant level; however, even with implementation of Mitigation
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Measure AQ-1, construction-generated emissions of criteria pollutants and ozone precursors
would be significant and unavoidable in the SFBAAB.
Operation
Long-term operational activities associated with Alternative B would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-1
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution and would not conflict with BAAQMD and SJVAPCD’s
respective air quality plans. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would contribute more emissions to the
SFBAAB and SJVAB and would therefore have a greater impact compared to the Proposed
Project. During construction without mitigation, both the Proposed Project and Alternative B
would conflict with or obstruct implementation of BAAQMD air quality plan and Alternative B
would conflict with or obstruct implementation of the SJVAPCD air quality plan. However, with
mitigation, Alternative B emissions would be reduced to below SJVAPCD’s annual thresholds of
significance while both the Proposed Project and Alternative B would continue to exceed
BAAQMD thresholds of significance. Because emissions prior to mitigation would be greater
than the Proposed Project, and mitigation measures would achieve the same percent reduction
for this alternative as for the Proposed Project, emissions after mitigation would still be greater
than the Proposed Project. During operation, neither the Proposed Project nor Alternative B
would conflict with or obstruct implementation of BAAQMD and SJVAPCD’s respective air
quality plans. Accordingly, Alternative B would have similar impacts as the Proposed Project
during operation.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard
Construction
Construction of Alternative B would occur over a year shorter construction period than the
Proposed Project but would include the same activities as discussed above for the Proposed
Project, including operation of heavy-duty construction equipment and vehicle trips that would
result in the generation of air pollution. With the exception of the SR 152 interchange, the
primary Project components for Alternative B would be the same as described for Alternative A
(e.g., construction of a new, but smaller dam, roadway/access improvements, pump station, and
power transmission line). All Project components would be located in the same areas, except
certain borrow and disposal areas. New earthfill dam construction activities would include
processing, excavating, loading, hauling, placing, and compacting of impervious core and shell
materials from their respective borrow areas.
Table 3.4-13 evaluates Alternative B’s maximum daily emissions using BAAQMD’s
recommended thresholds of significance. Refer to the Air Quality and GHG Emissions Appendix
for full details and information regarding emissions modeling.
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Table 3.4-13. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative B)
Average Daily Emissions (lb/day)2,3
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

17

154

164

3,847

391

Year 2

75

544

408

8,676

881

Year 3

84

628

454

1,292

144

Year 4

89

654

496

6,783

715

Year 5

89

651

480

6,780

714

Year 6

78

585

430

6,781

712

Year 7

62

436

310

50

15

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative B would occur over a duration of 5.8 years (spanning seven calendar years with only several months
of construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
3
Daily emissions estimate reflects the application of BMP AQ-2 and PAMMs AQ-1 and AQ-2.
Key:
BAAQMD = Bay Area Air Quality Management District
BMP = Best Management Practice
lb/day = pounds per day
N/A = not applicable
NOX = oxides of nitrogen

PAMM = Project-Specific Avoidance and Minimization Measure
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

As shown in Table 3.4-13, the construction of Alternative B would result in an exceedance of
BAAQMD’s thresholds of significance for ROG, NOX, PM10, and PM2.5 for several years of
construction (i.e., years one through seven for NOX, years one through six for PM10 and PM2.5,
and years two through seven for ROG). Thus, construction-related activities would result in a
significant air quality impact in the SFBAAB and could result in adverse health outcomes from
exposure to air pollution in exceedance of the NAAQS or CAAQS (see Section 3.4.1.2 for a
qualitative discussion of these health outcomes and Impact AQ-3 for a determination of
significance of CO hot spots).
Construction of Alternative B would also introduce emissions to the SJVAB associated with haul
truck and worker commute trips. Table 3.4-14 below summarizes Alternative B’s annual level of
construction emissions as well as the maximum daily emissions measured against SJVAPCD’s
thresholds of significance.
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Table 3.4-14. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against SJVAPCD Thresholds (Alternative B)
Emissions Summary2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1 (tpy)

0.2

10.1

5.8

1.4

0.4

Year 2 (tpy)

0.3

12.6

19.1

3.5

0.7

Year 3 (tpy)

0.3

11.8

18.7

3.3

0.7

Year 4 (tpy)

0.4

13.9

25.0

3.6

0.8

Year 5 (tpy)

0.3

12.2

19.9

3.4

0.7

Year 6 (tpy)

0.4

13.9

25.0

3.6

0.8

Year 7 (tpy)

0.2

9.4

12.3

1.4

0.4

SJVAPCD Annual Thresholds of Significance (tpy)

10

10

100

15

15

Exceeds Thresholds?

No

Yes

No

No

No

Year 1 (lb/day)

1

45

26

30

5

Year 2 (lb/day)

1

30

46

26

4

Year 3 (lb/day)

1

29

45

25

4

Year 4 (lb/day)

1

29

52

27

5

Year 5 (lb/day)

1

29

46

26

4

Year 6 (lb/day)

1

29

52

27

5

Year 7 (lb/day)

1

28

37

23

4

SJVAPCD Daily Screening Criteria (lb/day)

100

100

100

100

100

Exceeds Thresholds?

No

No

No

No

No

Notes:
1
Construction of Alternative B would occur over a duration of 5.8 years (spanning seven calendar years with only several months
of construction in initial and final calendar years)
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
Key:
lb/day = pounds per day
NOX = oxides of nitrogen
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases
SJVAPCD = San Joaquin Valley Air Pollution Control District
tpy = tons per year

As shown in Table 3.4-14, Alternative B would not generate emissions that would exceed
SJVAPCD’s daily screening criteria; however, construction-generated NOX would exceed
SJVAPCD’s annual mass emissions thresholds for construction years one through six. Thus,
construction-related activities would result in a significant air quality impact in the SJVAB.
Because emissions would exceed BAAQMD’s daily and SJVAPCD’s annual mass emissions
thresholds, construction-related impacts of Alternative B would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines. Section 3.4.3.5 provides a detailed description of this mitigation measure. Table 3.4Pacheco Reservoir Expansion Project
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15 summarizes emissions of criteria air pollutes following the implementation of Mitigation
Measure AQ-1, primarily through the use of a 90 percent minimum Tier 4 engines for all
construction equipment. Notably, the use of Tier 4 engines would reduce emissions of criteria air
pollutants emitted in the SFBAAB where heavy-duty construction equipment would be used.
As shown in Table 3.4-15, emissions of ROG, NOX, PM10, and PM2.5 would decrease through
implementation of Mitigation Measure AQ-1; however, emissions of CO would increase. This
increase is attributable to the use of Tier 4 engines which are designed to reduce emissions of
NOX but subsequently emit more CO. The values presented in Table 3.4-15 indicate that
mitigated emissions of ROG, NOX, PM10, and PM2.5 would still be above BAAQMD’s daily mass
emissions thresholds of significance. Thus, implementation of Mitigation Measure AQ-1 would
not be sufficient to reduce impacts to a less-than-significant level. Thus, even with
implementation of Mitigation Measure AQ-1, construction-generated emissions of criteria air
pollutants in the SFBAAB would be significant and unavoidable. Notably, emissions in the
SJVAB would be generated from construction commute and haul truck trips; therefore,
Mitigation Measure AQ-1 would not mitigate emissions in the SJVAB.
Implementation of Mitigation Measure AQ-2: Reduce Emissions from Haul Truck Trips through
Engagement in the San Joaquin Valley Air Pollution Control District’s Voluntary Emissions
Reductions Agreement or Other Regional Air Pollution Reduction Programs would decrease
excess construction emissions in the SJVAB to meet SJVAPCD’s annual mass emissions
threshold through engagement in regional programs, and would be sufficient to reduce
emissions to below SJVAPCD’s annual thresholds of significance. Section 3.4.3.5 provides a
detailed description of these mitigation measures. With implementation of Mitigation Measure
AQ-2, construction emissions in the SJVAB would be reduced to a less-than-significant level;
however, even with implementation of Mitigation Measure AQ-1, construction-generated
emissions of criteria pollutants and ozone precursors would be significant and unavoidable in
the SFBAAB.
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Table 3.4-15. Summary of Mitigated Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative B)
Average Daily Emissions (lb/day)2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

14

85

256

3,842

386

Year 2

67

435

711

8,662

868

Year 3

72

488

784

1,276

129

Year 4

72

488

816

6,766

699

Year 5

72

483

799

6,763

699

Year 6

67

465

727

6,766

699

Year 7

56

345

521

39

5

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative B would occur over a duration of 5.8 years (spanning seven calendar years with only several months
of construction in initial and final calendar years).
2
Daily emissions estimates reflect the application of BMP AQ-2 and PAMMs AQ-1 and AQ-2 as well as compliance with Mitigation
Measure AQ-1 which recommends that 90 percent of all heavy-duty construction equipment use Tier 4 engines.
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
BAAQMD = Bay Area Air Quality Management District
BMP = Best Management Practice
lb/day = pounds per day
N/A = not applicable
NOX = oxides of nitrogen

PAMM = Project-Specific Avoidance and Minimization Measure
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

Operations
Long-term operational activities associated with Alternative B would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-2
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have greater impacts. As shown in
Tables 3.4-13 and 3.4-14, emissions during construction from Alternative B would be greater
than the Proposed Project (Tables 3.4-7 and 3.4-8). As shown in Table 3.4-15, emissions from
Alternative B during construction with implementation of mitigation would be greater than the
Proposed Project (Table 3.4-9). In comparison to the Proposed Project, Alternative B would
have greater impacts during construction. During operation, Alternative B would have similar
impacts as the Proposed Project.
Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Construction
Construction-Generated Carbon Monoxide Emissions
Similar to Alternative A, but with a smaller dam size, Alternative B would result in traffic
increases during construction activities associated with worker commute trips and truck hauling
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trips. It is estimated that a maximum of 585 construction workers would be on the construction
site in a given day and based on estimated annual maximum truck hauling of 15,697 truck trips
per year. Using Project-generated peak hour volume estimates of 194 worker vehicles and haul
trucks combined, hourly peak traffic would be 4,374, not exceeding the BAAQMDrecommended screening levels of 44,000 vehicles per hour at any signalized intersection (see
Section 3.18). SR 152 experiences the most traffic compared to any of the access or haul
routes; thus, traffic increases associated with Alternative B on other Project-affected roads
would also be below BAAQMD screening levels for CO. This impact would be less than
significant.
Construction-Generated Toxic Air Contaminant Emissions
Construction activities associated with Alternative B would be similar in nature, location, and
duration to those described above for Alternative A, except for the dam would have a lower crest
height. However, construction activities associated with the road improvements at Kaiser-Aetna
Road would not include the construction of a new overpass, but would include a new temporary
traffic signal, thus construction duration would be shorter and TAC emissions would be less
compared to the Proposed Project. Similar to the Proposed Project, construction associated
with Alternative B would not generate TAC emissions that would expose sensitive receptors to
an incremental increase in cancer risk that exceeds 10 in one million and/or a chronic or acute
hazard index of 1.0. This impact would be less than significant.
Operations
Operation-Related Carbon Monoxide Emissions
Vehicle use associated with operations and maintenance would be limited to weekly and then
eventually monthly site visits of for maintenance personnel. Operational activities would be
minimal and would not exceed BAAQMD screening levels for CO. This impact would be less
than significant.
Operation-Related Toxic Air Contaminant Emissions
Operation of Alternative B would include remote monitoring of the new facilities, the operation of
new electric pump stations, and minimal maintenance activities, including weekly inspections
initially then monthly inspections. Of these activities, only mobile source emissions would
include TACs. Regarding mobile TAC emissions, freeways, and large roadways with 10,000 or
more vehicles per day are considered substantial TAC sources (BAAQMD 2020). Thus, the
addition of one maintenance vehicle operating weekly and then eventually monthly, would not
result in substantial TAC emissions. This impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative B would have a greater impact. During
construction, Alternative B would generate higher levels of TACs and CO. During operation,
Alternative B would generate similar levels of TACs and CO.
Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people Construction and Operation
Construction and Operation
Alternative B would not result in any major source of odor, and would not involve operation of
any of the common types of facilities that are known to produce odors (e.g., landfill, wastewater
treatment facility). Odors associated with diesel exhaust emissions from the use of construction
equipment may be noticeable from time to time by nearby receptors. However, the odors would
be intermittent and temporary and would dissipate rapidly from the source with an increase in
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distance. Furthermore, as required by 13 CCR Section 2449(d)(3), no in-use off-road diesel
vehicles may idle for more than 5 consecutive minutes. Application of BMP AQ-2, “Avoid
Stockpiling Odorous Materials,” would further reduce the potential for construction activities to
generate substantial odors that would adversely affect a substantial number of people.
Therefore, this impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative B would have a similar impact. During
construction, Alternative B would generate similar levels of odors. During operation, Alternative
B would also generate similar levels of odors.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Regime with
SBCWD Participation
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan
Construction
The connection between BAAQMD and SJVAPCD’s CEQA thresholds of significance to longterm air quality planning is explained in detail under Impact AQ-1 for the Proposed Project. As
discussed in greater detail below under Impact AQ-2, construction of Alternative C would
produce construction emissions that would exceed BAAQMD’s daily mass emissions thresholds
(i.e., years one through eight for NOX, PM10, and PM2.5, and years two through seven for ROG)
(see Table 3.4-16). However, construction emissions associated with construction of Alternative
C would not exceed SJVAPCD’s annual or daily mass emissions thresholds (see Table 3.4-17).
This would indicate that Alternative C’s construction emissions would not conflict with long-term
air quality planning in the SJVAB.
Nonetheless, BAAQMD has developed its CEQA thresholds of significance in consideration of
long-term air quality planning and connect exceeding these thresholds as conflicting with their
applicable long-term air quality plans. As such, because construction emissions would exceed
applicable BAAQMD significance thresholds, Alternative C would conflict with or obstruct
implementation of BAAQMD respective air quality plans. This would be a significant impact.
Mitigation and Level of Significance with Mitigation
Implementation Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines, but the effectiveness of these mitigation strategies would not be sufficient to reduce
emissions to a less-than-significant level. Section 3.4.3.5 provides a detailed description of this
mitigation measure. Therefore, even with implementation of Mitigation Measure AQ-1,
construction-generated emissions of criteria pollutants and ozone precursors would be
significant and unavoidable in the SFBAAB.
Operation
Long-term operational activities associated with Alternative C would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-1
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution and would not conflict with BAAQMD and SJVAPCD’s
respective air quality plans. For the reasons listed above, this impact would be less than
significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction without mitigation, both the Proposed Project and Alternative C would conflict with
or obstruct implementation of BAAQMD air quality plan and neither the Proposed Project nor
Alternative C would conflict with or obstruct implementation of the SJVAPCD air quality plan.
With mitigation, both the Proposed Project and Alternative C would continue to exceed
BAAQMD thresholds of significance. During operation, neither the Proposed Project nor
Alternative C would conflict with or obstruct implementation of BAAQMD and SJVAPCD’s
respective air quality plans. Accordingly, Alternative C would have similar impacts as the
Proposed Project during operation.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard
Construction
Construction of Alternative C would occur over a similar, but slightly longer construction period
and would entail the same activities as discussed above for the Proposed Project, including
operation of heavy-duty construction equipment, helicopter activity, blasting, and vehicle trips
that would result in the generation of air pollution. With the exception of the SR 152 at grade
interchange, and exclusion of borrow area CBA-1, the primary Project components for
Alternative C would be the same as described for the Proposed Project (e.g., construction of a
new dam, roadway/access improvements, pump station and power transmission line). All
Project components would be located in the same areas, except the location of the new hardfill
dam, pump station and water conveyance features, and power transmission line.
Table 3.4-16 provides a summary of criteria air pollutant emissions that would be generated as a
result of Project construction activity within the SFBAAB. Table 3.4-16 evaluates Alternative C’s
maximum daily emissions using BAAQMD’s recommended thresholds of significance. Refer to
the Air Quality and GHG Emissions Appendix for full details and information regarding emissions
modeling.
As shown in Table 3.4-16, the construction of Alternative C would result in an exceedance of
BAAQMD’s thresholds of significance for ROG, NOX, PM10, and PM2.5 for several years of
construction (i.e., years one through eight for NOX, PM10, and PM2.5, and years two through
seven for ROG). Thus, construction-related activities would result in a significant air quality
impact in the SFBAAB and could result in adverse health outcomes from exposure to air
pollution in exceedance of the NAAQS or CAAQS (see Section 3.4.1.2 for a qualitative
discussion of these health outcomes and Impact AQ-3 for a determination of significance of CO
hot spots).
Construction of Alternative C would also introduce emissions to the SJVAB associated with haul
truck and worker commute trips. Table 3.4-17 summarizes Alternative C’s annual level of
construction emissions as well as the maximum daily emissions measured against SJVAPCD’s
thresholds of significance.
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Table 3.4-16. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative C)
Average Daily Emissions (lb/day)2.3
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

16

136

140

4,383

443

Year 2

58

339

262

4,372

445

Year 3

53

309

234

2,461

253

Year 4

80

484

408

7,922

958

Year 5

78

466

385

6,318

797

Year 6

77

455

377

6,901

876

Year 7

76

447

372

6,898

875

Year 8

34

254

263

1,429

152

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative C would occur over a duration of 7.3 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
3
Daily emissions estimate reflects the application of BMPs AQ-2 and PAMMs AQ-1 and AQ-2.
Key:
BAAQMD = Bay Area Air Quality Management District
BMPs = Best Management Practices
lb/day = pounds per day
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases
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Table 3.4-17. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against SJVAPCD Thresholds (Alternative C)
Emissions Summary2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1 (tpy)

0.1

5.8

2.9

1.1

0.3

Year 2 (tpy)

0.2

6.3

9.6

2.4

0.5

Year 3 (tpy)

0.2

5.8

9.2

2.3

0.4

Year 4 (tpy)

0.2

6.9

12.4

2.5

0.5

Year 5 (tpy)

0.2

6.0

9.8

2.3

0.5

Year 6 (tpy)

0.2

6.9

12.4

2.5

0.5

Year 7 (tpy)

0.2

6.8

12.1

2.4

0.5

Year 7 (tpy)

0.2

6.6

11.7

2.4

0.5

SJVAPCD Annual
Thresholds of Significance
(tpy)

10

10

100

15

15

Exceeds Thresholds?

No

No

No

No

No

Year 1 (lb/day)

1

36

18

24

4

Year 2 (lb/day)

1

21

32

19

3

Year 3 (lb/day)

1

20

32

18

3

Year 4 (lb/day)

1

20

37

19

3

Year 5 (lb/day)

1

20

33

18

3

Year 6 (lb/day)

1

20

37

19

3

Year 7 (lb/day)

1

20

36

19

3

Year 8 (lb/day)

1

20

36

19

3

SJVAPCD Daily Screening
Criteria (lb/day)

100

100

100

100

100

Exceeds Thresholds?

No

No

No

No

No

Notes:
1
Construction of Alternative C would occur over a duration of 7.3 years (spanning eight calendar years with only several months of
construction in initial and final calendar years)
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
Key:
lb/day = pounds per day
NOX = oxides of nitrogen
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases
SJVAPCD = San Joaquin Valley Air Pollution Control District
tpy = tons per year

As shown in Table 3.4-17, Alternative C would not generate annual or daily emissions that would
exceed SJVAPCD’s mass emissions thresholds. Thus, construction-related activities would
result in a less-than-significant air quality impact in the SJVAB.
Nevertheless, because emissions would exceed BAAQMD’s daily mass emissions thresholds,
construction-related impacts under Alternative C would be significant.
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Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines. Section 3.4.3.5 provides a detailed description of this mitigation measure. Table 3.418 summarizes emissions of criteria air pollutes following the implementation of Mitigation
Measure AQ-1, primarily through the use of a 90 percent minimum Tier 4 engines for all
construction equipment. Notably, the use of Tier 4 engines would reduce emissions of criteria air
pollutants emitted in the SFBAAB where heavy-duty construction equipment would be used.
As shown in Table 3.4-18, emissions of ROG, NOX, PM10, and PM2.5 would decrease through
implementation of Mitigation Measure AQ-1; however, emissions of CO would increase. This
increase is attributable to the use of Tier 4 engines which are designed to reduce emissions of
NOX but subsequently emit more CO. The values presented in Table 3.4-18 indicate that
mitigated emissions of ROG, NOX, PM10, and PM2.5 would still be above BAAQMD’s daily mass
emissions thresholds of significance. Thus, implementation of Mitigation Measure AQ-1 would
not be sufficient to reduce impacts to a less-than-significant level. Thus, even with
implementation of Mitigation Measure AQ-1, construction-generated emissions of criteria air
pollutants in the SFBAAB would be significant and unavoidable.
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Table 3.4-18. Summary of Mitigated Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative C)
Average Daily Emissions (lb/day)2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

12

72

224

4,378

439

Year 2

53

268

458

4,362

438

Year 3

49

259

404

2,453

247

Year 4

62

299

629

7,907

945

Year 5

60

282

592

6,304

785

Year 6

59

278

567

6,887

863

Year 7

58

274

559

6,885

863

Year 8

18

103

345

1,420

143

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative C would occur over a duration of 7.3 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Daily emissions estimate reflects the application of BMPs AQ-2 and PAMMs AQ-1 and AQ-2 as well as compliance with
Mitigation Measure AQ-1 which recommends that 90 percent of all heavy-duty construction equipment use Tier 4 engines.
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
BAAQMD = Bay Area Air Quality Management District
BMPs = Best Management Practices
lb/day = pounds per day
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

Operations
Long-term operational activities associated with Alternative C would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-2
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As shown in
Tables 3.4-16 and 3.4-17, emissions during construction from Alternative C would be similar to
those of the Proposed Project (Tables 3.4-7 and 3.4-8). As shown in Table 3.4-18, emissions
from Alternative C during construction with implementation of mitigation would be similar to
those of the Proposed Project (Table 3.4-9). During operation, Alternative C would have similar
impacts as the Proposed Project.
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Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Construction
Construction-Generated Carbon Monoxide Emissions
Similar to the Proposed Project, Alternative C would result in traffic increases during
construction activities associated with worker commute trips and truck hauling trips. It is
estimated that a maximum of 410 construction workers would be on the construction site in a
given day and based on estimated annual maximum truck hauling of 11,611 truck trips per year.
Using project-generated peak hour volume estimates of 147 worker vehicles and haul trucks
combined, hourly peak traffic would be 4,327, not exceeding the BAAQMD-recommended
screening levels of 44,000 vehicles per hour at any signalized intersection (see Section 3.18,
Transportation). SR 152 experiences the most traffic compared to any of the access or haul
routes, thus, traffic increases associated with Alternative C on other Project-affected roads
would also be below BAAQMD screening levels for CO. This impact would be less than
significant.
Construction-Generated Toxic Air Contaminant Emissions
Construction activities associated with Alternative C would be similar in nature, location, and
duration to those described above for the Proposed Project, except that the new dam would be
located 1.0 miles upstream from the confluence of North Fork Pacheco Creek and South Fork
Pacheco Creek, and 1.1 miles upstream from SR 152. However, construction activities
associated with the road improvements at Kaiser-Aetna Road would not include the construction
of a new overpass, but would include a new temporary signal; thus, the intersection construction
duration would be shorter and TAC emissions would be less compared to the Proposed Project.
Similar to the Proposed Project, construction associated with Alternative C would not generate
TAC emissions that would expose sensitive receptors to an incremental increase in cancer risk
that exceeds 10 in one million and/or a chronic or acute hazard index of 1.0. This impact would
be less than significant.
Operations
Operation-Related Carbon Monoxide Emissions
Vehicle use associated with operations and maintenance would be limited to weekly and then
eventually monthly site visits of for maintenance personnel. Operational activities would be
minimal and would not exceed BAAQMD screening levels for CO. This impact would be less
than significant.
Operation-Related Toxic Air Contaminant Emissions
Operation of Alternative C would include remote monitoring of the new facilities, the operation of
new electric pump stations, and minimal maintenance activities, including weekly inspections
initially then monthly inspections. Of these activities, only mobile source emissions would
include TACs. Regarding mobile TAC emissions, freeways, and large roadways with 10,000 or
more vehicles per day are considered substantial TAC sources (BAAQMD 2020). Thus, the
addition of one maintenance vehicle operating weekly and then eventually monthly, would not
result in substantial TAC emissions. This impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. During
construction, Alternative C would generate similar levels of TACs and CO. During operation,
Alternative C would also generate similar levels of TACs and CO.
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Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people
Construction and Operation
Alternative C would not result in any major source of odor, and would not involve operation of
any of the common types of facilities that are known to produce odors (e.g., landfill, wastewater
treatment facility). Odors associated with diesel exhaust emissions from the use of construction
equipment may be noticeable from time to time by nearby receptors. However, the odors would
be intermittent and temporary and would dissipate rapidly from the source with an increase in
distance. Furthermore, as required by 13 CCR Section 2449(d)(3), no in-use off-road diesel
vehicles may idle for more than five consecutive minutes. Application of BMP AQ-2, “Avoid
Stockpiling Odorous Materials,” would further reduce the potential for construction activities to
generate substantial odors that would adversely affect a substantial number of people.
Therefore, this impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. During
construction, Alternative C would generate similar levels of odors. During operation, Alternative
C would also generate similar levels of odors.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Regime
Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality plan.
Construction
The connection between BAAQMD and SJVAPCD’s CEQA thresholds of significance to longterm air quality planning is explained in detail under Impact AQ-1 for the Proposed Project. As
discussed in greater detail below under Impact AQ-2, construction of Alternative D would
produce construction emissions that would exceed BAAQMD’s daily mass emissions thresholds
(i.e., years one through eight for NOX, PM10, and PM2.5, and years two through eight for ROG)
(see Table 3.4-19). Additionally, NOX emissions associated with construction of Alternative D
would exceed SJVAPCD’s annual mass emissions thresholds for construction years one
through eight (see Table 3.4-20). Both BAAQMD and SJVAPCD have developed their CEQA
thresholds of significance in consideration of long-term air quality planning and connect
exceeding these thresholds as conflicting with their applicable long-term air quality plans. As
such, because construction emissions would exceed applicable BAAQMD and SJVAPCD
significance thresholds, Alternative D would conflict with or obstruct implementation of BAAQMD
and SJVAPCD’s respective air quality plans. This would be a significant impact.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines, but the effectiveness of these mitigation strategies would not be sufficient to reduce
emissions to a less-than-significant level. Notably, emissions in the SJVAB would be generated
from construction commute and haul truck trips; therefore, Mitigation Measure AQ-1 would not
mitigate emissions in the SJVAB. Implementation of Mitigation Measure AQ-2: Reduce
Emissions from Haul Truck Trips through Engagement in the San Joaquin Valley Air Pollution
Control District’s Voluntary Emissions Reductions Agreement or Other Regional Air Pollution
Reduction Programs would decrease construction emissions in the SJVAB through engagement
in regional programs that would be sufficient to reduce emissions to below SJVAPCD’s annual
thresholds of significance. Section 3.4.3.5 provides a detailed description of these mitigation
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measures. With implementation of Mitigation Measure AQ-2, construction emissions in the
SJVAB would be reduced to a less-than-significant level; however, even with implementation of
Mitigation Measure AQ-1, construction-generated emissions of criteria pollutants and ozone
precursors would be significant and unavoidable in the SFBAAB.
Operation
Long-term operational activities associated with Alternative D would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-1
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution and would not conflict with BAAQMD and SJVAPCD’s
respective air quality plans. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would contribute more emissions to the
SFBAAB and SJVAB and would therefore have a greater impact compared to the Proposed
Project. During construction without mitigation, both the Proposed Project and Alternative D
would conflict with or obstruct implementation of BAAQMD air quality plan and Alternative D
would conflict with or obstruct implementation of the SJVAPCD air quality plan. However, with
mitigation, Alternative D emissions would be reduced to below SJVAPCD’s annual thresholds of
significance while both the Proposed Project and Alternative D would continue to exceed
BAAQMD thresholds of significance. Because emissions prior to mitigation would be greater
than the Proposed Project, and mitigation measures would achieve the same percent reduction
for this alternative as for the Proposed Project, emissions after mitigation would still be greater
than the Proposed Project. During operation, neither the Proposed Project nor Alternative D
would conflict with or obstruct implementation of BAAQMD and SJVAPCD’s respective air
quality plans. Accordingly, Alternative D would have similar impacts as the Proposed Project
during operation.
Impact AQ-2: Result in a cumulatively considerable net increase of any criteria pollutant for
which the project region is non-attainment under an applicable federal or state ambient air
quality standard
Construction
Construction of Alternative D would occur over a slightly longer construction period as compared
to the Proposed Project and would entail the same activities as discussed above for the
Proposed Project, including operation of heavy-duty construction equipment, helicopter activity,
blasting, and vehicle trips that would result in the generation of air pollution. The primary Project
components for Alternative D would be the same as described for the Proposed Project (e.g.,
construction of a new dam, roadway/access improvements, pump station, and power
transmission line). Some Project components would be located in the same areas, including a
portion of the power transmission line and the roadway improvements at the intersection of
Kaiser-Aetna Road and SR 152; however, the construction of a shorter water conveyance
system would take less time than the Proposed Project.
Table 3.4-15 provides a summary of criteria air pollutant emissions that would be generated as a
result of Project construction activity within the SFBAAB. Table 3.4-19 evaluates Alternative D’s
maximum daily emissions using BAAQMD’s recommended thresholds of significance. Refer to
the Air Quality and GHG Emissions Appendix for full details and information regarding
emissions modeling.
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Table 3.4-19. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative D)
Average Daily Emissions (lb/day)2,3
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

31

251

265

3,015

311

Year 2

96

751

559

8,158

834

Year 3

81

648

447

6,761

691

Year 4

90

708

530

7,106

748

Year 5

122

907

679

7,110

754

Year 6

122

907

691

7,113

755

Year 7

90

727

518

7,698

807

Year 8

56

679

468

4,224

438

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative D would occur over a duration of 7.2 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix.
3
Daily emissions estimates reflect the application of BMPs AQ-2 and PAMMs AQ-1 and AQ-2.
Key:
BAAQMD = Bay Area Air Quality Management District
BMPs = Best Management Practices
lb/day = pounds per day
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

As shown in Table 3.4-19, the construction of Alternative D would result in an exceedance of
BAAQMD’s thresholds of significance for ROG, NOX, PM10, and PM2.5 for several years of
construction (i.e., years one through eight for NOX, PM10, and PM2.5, and years two through
eight for ROG). Thus, construction-related activities would result in a significant air quality
impact in the SFBAAB and could result in adverse health outcomes from exposure to air
pollution in exceedance of the NAAQS or CAAQS (see Section 3.4.1.2 for a qualitative
discussion of these health outcomes and Impact AQ-3 for a determination of significance of CO
hot spots).
Construction of Alternative D would also introduce emissions to the SJVAB associated with haul
truck and worker commute trips. Table 3.4-20 summarizes the Alternative D’s annual level of
construction emissions as well as the maximum daily emissions measured against SJVAPCD’s
thresholds of significance.
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Table 3.4-20. Summary of Modeled Emissions of Criteria Air Pollutants and Precursors by Year
Against SJVAPCD Thresholds (Alternative D)
Emissions Summary2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1 (tpy)

0.2

15.4

8.3

1.9

0.5

Year 2 (tpy)

0.5

19.8

26.4

4.5

1.0

Year 3 (tpy)

0.4

18.0

25.1

4.3

1.0

Year 4 (tpy)

0.6

21.2

33.9

4.6

1.1

Year 5 (tpy)

0.5

18.6

26.7

4.3

1.0

Year 6 (tpy)

0.6

21.2

33.9

4.6

1.1

Year 7 (tpy)

0.6

21.0

33.2

4.2

1.0

Year 8 (tpy)

0.6

28.7

32.8

3.6

1.0

SJVAPCD Annual
Thresholds of Significance
(tpy)

10

10

100

15

15

Exceeds Thresholds?

No

Yes

No

No

No

Year 1 (lb/day)

1

57

31

38

7

Year 2 (lb/day)

1

40

54

34

6

Year 3 (lb/day)

1

37

52

32

5

Year 4 (lb/day)

1

38

61

34

6

Year 5 (lb/day)

1

37

54

32

5

Year 6 (lb/day)

1

38

61

34

6

Year 7 (lb/day)

1

38

60

34

6

Year 8 (lb/day)

1

52

60

42

7

SJVAPCD Daily Screening
Criteria (lb/day)

100

100

100

100

100

Exceeds Thresholds?

No

No

No

No

No

Notes:
1
Construction of Alternative D would occur over a duration of 7.2 years (spanning eight calendar years with only several months of
construction in initial and final calendar years)
2
Values based on air quality (emissions) model simulations. Additional information on the air quality (emissions) modeling is
provided in the Air Quality and GHG Emissions Appendix
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
lb/day = pounds per day
NOX = oxides of nitrogen
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases
SJVAPCD = San Joaquin Valley Air Pollution Control District
tpy = tons per year

As shown in Table 3.4-20 Alternative D would not generate emissions that would exceed
SJVAPCD’s daily screening criteria; however, NOX emissions would exceed SJVAPCD’s annual
mass emissions thresholds for construction years one through eight. Thus, construction-related
activities would result in significant air quality impacts in the SJVAB.
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Because emissions would exceed BAAQMD’s daily and SJVAPCD’s annual mass emissions
thresholds, construction-related impacts under Alternative D would be significant.
Mitigation and Level of Significance with Mitigation
Implementation Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management
District’s Additional Construction Mitigation Measures by Valley Water would decrease
construction emissions through use of construction best management practices and use of Tier
4 engines. Section 3.4.3.5 provides a detailed description of this mitigation measure. Table 3.421 summarizes emissions of criteria air pollutes following the implementation of Mitigation
Measure AQ-1, primarily through the use of a 90 percent minimum Tier 4 engines for all
construction equipment. Notably, the use of Tier 4 engines would reduce emissions of criteria air
pollutants emitted in the SFBAAB where heavy-duty construction equipment would be used.
As shown in Table 3.4-21, emissions of ROG, NOX, PM10, and PM2.5 would decrease through
implementation of Mitigation Measure AQ-1; however, emissions of CO would increase. This
increase is attributable to the use of Tier 4 engines which are designed to reduce emissions of
NOX but subsequently emit more CO. The values presented in Table 3.4-21 indicate that
mitigated emissions of ROG, NOX, PM10, and PM2.5 would still be above BAAQMD’s daily mass
emissions thresholds of significance. Thus, implementation of Mitigation Measure AQ-1 would
not be sufficient to reduce impacts to a less-than-significant level. Thus, even with
implementation of Mitigation Measure AQ-1, construction-generated emissions of criteria air
pollutants in the SFBAAB would be significant and unavoidable. Notably, emissions in the
SJVAB would be generated from construction commute and haul truck trips; therefore,
Mitigation Measure AQ-1 would not mitigate emissions in the SJVAB.
Implementation of Mitigation Measure AQ-2: Reduce Emissions from Haul Truck Trips through
Engagement in the San Joaquin Valley Air Pollution Control District’s Voluntary Emissions
Reductions Agreement or Other Regional Air Pollution Reduction Programs would decrease
excess construction emissions in the SJVAB to meet SJVAPCD’s annual mass emissions
thresholds through engagement in regional programs, and would be sufficient to reduce
emissions to below SJVAPCD’s annual thresholds of significance. Section 3.4.3.5 provides a
detailed description of these mitigation measures. With implementation of Mitigation Measure
AQ-2, construction emissions in the SJVAB would be reduced to a less-than-significant level;
however, even with implementation of Mitigation Measure AQ-1, construction-generated
emissions of criteria pollutants and ozone precursors would be significant and unavoidable in
the SFBAAB.
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Table 3.4-21. Summary of Mitigated Emissions of Criteria Air Pollutants and Precursors by Year
Against BAAQMD Thresholds of Significance (Alternative D)
Average Daily Emissions (lb/day)2
Construction Year1
ROG
NOX
CO
PM10
PM2.5
Year 1

24

128

435

3,006

303

Year 2

83

620

979

8,137

816

Year 3

72

561

796

6,745

677

Year 4

76

576

889

7,088

732

Year 5

89

605

1,087

7,085

731

Year 6

89

606

1,098

7,088

732

Year 7

77

601

896

7,680

791

Year 8

47

595

849

4,208

423

BAAQMD Threshold

54

54

N/A

82

54

Exceeds Thresholds?

Yes

Yes

N/A

Yes

Yes

Notes:
1
Construction of Alternative D would occur over a duration of 7.2 years (spanning eight calendar years with only several months of
construction in initial and final calendar years).
2
Daily emissions estimate reflects the application of BMPs AQ-2 and PAMMs AQ-1 and AQ-2 as well as compliance with
Mitigation Measure AQ-1 which recommends that 90 percent of all heavy-duty construction equipment use Tier 4 engines.
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
BAAQMD = Bay Area Air Quality Management District
BMPs = Best Management Practices
lb/day = pounds per day
NOX = oxides of nitrogen
PAMMs = Project-Specific Avoidance and Minimization Measures
PM10 = respirable particulate matter
PM2.5 = fine particulate matter
ROG = reactive organic gases

Operations
Long-term operational activities associated with Alternative D would similarly result in limited
emissions of criteria air pollutants and precursors from the operation of stationary equipment
and maintenance as the Proposed Project. For the reasons described above under Impact AQ-2
for the Proposed Project, operational activities would not entail activities that would result in a
substantial amount of air pollution. For the reasons listed above, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. As shown in
Tables 3.4-19 and 3.4-20, emissions during construction from Alternative D would be greater
than the Proposed Project (Tables 3.4-7 and 3.4-8). As shown in Table 3.4-21, emissions from
Alternative D during construction with implementation of mitigation would be greater than the
Proposed Project (Table 3.4-9). In comparison to the Proposed Project, Alternative D would
have greater impacts during construction. During operation, Alternative D would have similar
impacts as the Proposed Project.
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Impact AQ-3: Exposure of sensitive receptors to substantial pollutant (i.e., CO and TAC)
concentrations.
Construction
Construction-Generated Carbon Monoxide Emissions
Similar to the Proposed Project, Alternative D would result in traffic increases during
construction activities associated with worker commute trips and truck hauling trips. It is
estimated that a maximum of 680 construction workers would be on the construction site in a
given day and based on estimated annual maximum truck hauling of 17,531 truck trips per year.
Using project-generated peak hour volume estimates of 225 worker vehicles and haul trucks
combined, hourly peak traffic would be 4,405, not exceeding the BAAQMD-recommended
screening levels of 44,000 vehicles per hour at any signalized intersection (see Section 3.18,
Transportation). SR 152 experiences the most traffic compared to any of the access or haul
routes, thus, traffic increases associated with Alternative D on other Project-affected roads
would also be below BAAQMD screening levels for CO. This impact would be less than
significant.
Construction-Generated Toxic Air Contaminant Emissions
Construction activities associated with Alternative D would be similar in nature, location, and
duration to those described above for Alternative C, except that the new dam would be an
earthfill dam. Therefore, similar to the Proposed Project, construction associated with Alternative
D would not generate TAC emissions that would expose sensitive receptors to an incremental
increase in cancer risk that exceeds 10 in one million and/or a chronic or acute hazard index of
1.0. This impact would be less than significant.
Operations
Operation-Related Carbon Monoxide Emissions
Vehicle use associated with operations and maintenance would be limited to weekly and then
eventually monthly site visits of for maintenance personnel. Operational activities would be
minimal and would not exceed BAAQMD screening levels for CO. This impact would be less
than significant.
Operation-Related Toxic Air Contaminant Emissions
Operation of Alternative D would include remote monitoring of the new facilities, the operation of
new electric pump stations, and minimal maintenance activities, including weekly inspections
initially then monthly inspections. Of these activities, only mobile source emissions would
include TACs. Regarding mobile TAC emissions, freeways, and large roadways with 10,000 or
more vehicles per day are considered substantial TAC sources (BAAQMD 2020). Thus, the
addition of one maintenance vehicle operating weekly and then eventually monthly, would not
result in substantial TAC emissions. This impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative D would have a greater impact. During
construction, Alternative D would generate higher levels of TACs and CO. During operation,
Alternative D would generate similar levels of TACs and CO.
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Impact AQ-4: Result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people
Construction and Operation
Alternative D would not result in any major source of odor, nor would it involve operation of any
of the common types of facilities that are known to produce odors (e.g., landfill, wastewater
treatment facility). Odors associated with diesel exhaust emissions from the use of construction
equipment may be noticeable from time to time by nearby receptors. However, the odors would
be intermittent and temporary and would dissipate rapidly from the source with an increase in
distance. Furthermore, as required by 13 CCR Section 2449(d)(3), no in-use off-road diesel
vehicles may idle for more than five consecutive minutes. Application of BMP AQ-2, “Avoid
Stockpiling Odorous Materials,” would further reduce the potential for construction activities to
generate substantial odors that would adversely affect a substantial number of people.
Therefore, this impact would be less than significant.
Comparison to the Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. During
construction, Alternative D would generate similar levels of odors. During operation, Alternative
D would also generate similar levels of odors.
3.4.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce significant environmental
impacts of the Proposed Project and alternatives identified above.
Mitigation Measure AQ-1: Implement the Bay Area Air Quality Management District’s Additional
Construction Mitigation Measures (Proposed Project, Alternative A, Alternative B, Alternative C,
Alternative D)
To further reduce construction-related emissions that exceed the BAAQMD’s thresholds of
significance, Valley Water shall require its construction contractors to comply with the following
basic and additional construction mitigation measures during construction (BAAQMD 2017a):
•

All exposed surfaces (e.g., parking area, staging areas, soil piles, graded area, and
unpaved access roads) shall be watered two times per day.

•

Vegetative ground cover (e.g., fast-germinating native grass seed) shall be planted in
disturbed areas as soon as possible in light of construction phasing and scheduling by
Valley Water and watered appropriately until vegetation is established.

•

The simultaneous occurrence of excavation, grading, and ground-disturbing construction
activities on the same area at any one time shall be limited. Activities shall be phased to
reduce the amount of disturbed surfaces at any one time as permitted by construction
phasing and scheduling.

•

All trucks and equipment accessing the construction site, including their tires, shall be
washed off prior to leaving the site and entering onto paved roadways.

•

Site accesses to a distance of 100 feet from the paved road shall be treated with a 6-to12-inch compacted layer of wood chips, mulch, or gravel.

•

Minimizing the idling time of diesel-powered construction equipment to two minutes.

•

Requiring that all construction equipment, diesel trucks, and generators be equipped
with Best Available Control Technology for emission reductions of NOX and PM.
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Specifically, requiring the use of a construction fleet mix utilizing a minimum of 90
percent EPA certified Tier 4 engines (for all equipment greater than 50 horsepower),
which will substantially mitigate NOX and diesel exhaust (i.e., PM10) emissions. The 90
percent shall be calculated by total horsepower and may be weighted by hours of
operation. This shall be verified through an equipment inventory submitted by the
contractor to Valley Water that includes the engine model year, horsepower rating,
projected hours of use, and the CARB equipment identification number for each piece of
equipment, and a certification statement that the Contractor agrees to compliance and
acknowledges that a violation of this requirement shall constitute a material breach of
contract.
Mitigation Measure AQ-2: Reduce Emissions from Haul Truck Trips through Engagement in the
San Joaquin Valley Air Pollution Control District’s Voluntary Emissions Reductions Agreement or
Other Regional Air Pollution Reduction Programs (Alternative A, Alternative B, Alternative D)
To mitigate emissions of haul trucks in the SJVAB, Valley Water shall engage in regional
programs that serve to reduce air pollution in the San Joaquin Valley for the remaining
emissions if such levels would exceed SJVAPCD’s annual mass emissions thresholds of
significance. An example of a potential program includes the Valley Clean Air Now (Valley CAN)
organization, which improves public health through investments in vehicle repair and
replacement programs. Emissions reduction programs must demonstrate a quantifiable
reduction and must be located within the SJVAB, so air pollution reductions are realized in the
basin. Alternatively, if regional air pollution reduction programs are unavailable, Valley Water
must enter into a VERA with SJVAPCD to reduce emissions to below SJVAPCD’s applicable
emissions thresholds of significance for any pollutant that exceeds the screening criteria. The
VERA shall demonstrate a pound-for-pound reduction in emissions that exceed the applicable
emissions threshold through a process that funds and implements emissions reduction projects
within the SJVAB. The types of emission reduction projects that could be funded include
electrification of stationary internal combustion engines (such as well pumps), replacing old
heavy-duty trucks with cleaner, more efficient heavy-duty trucks, and replacement of old farm
tractors. If a VERA is chosen, Valley Water will engage in a discussion with SJVAPCD prior to
the adoption of the VERA to ensure applicable mitigation has been identified to reduce
emissions to a less-than-significant level.
3.4.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects
listed in Table 3.1-2.
Air pollution can be characterized as local (e.g., TACs, CO hotspots, odors) and regional (e.g.,
criteria air pollutants and ozone precursors). When discussing the cumulative effects of criteria
air pollutants, the cumulative environment extends regionally and beyond. Thus, for regional air
quality impacts, the cumulative scenario projects that could result in cumulative impacts include
those located within the SFBAAB and the SJVAB, including the following:
•

Del Puerto Canyon Reservoir (air basin: SJVAB)

•

B.F. Sisk Dam Raise and Reservoir Expansion Project (air basin: SJVAB)

•

Los Vaqueros Reservoir Expansion Project (air basin: SFBAAB)

•

California High-Speed Rail Project (air basins: SFBAAB and SJVAB)
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Gonzaga Ridge Wind Repowering Project (air basin: SJVAB)

•

Upper Llagas Creek Flood Protection (air basin: SFBAAB)

•

Anderson Dam Retrofit Project (air basin: SFBAAB)

•

Guadalupe Dam Retrofit Project (air basin: SFBAAB)

•

Calero Dam Seismic Retrofit Project (air basin: SFBAAB)

Section 3.4
Air Quality

For TAC-related air quality impacts, projects located in close proximity to the Proposed Project
and Alternatives A through D would combine to cause a cumulative effect, including the
following:
•

B.F. Sisk Dam Raise and Reservoir Expansion Projects

•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail

The Proposed Project and Alternatives A through D are primarily located in Santa Clara County
in the SFBAAB. The cumulative context for air quality impacts is the SFBAAB and SJVAB. Past
development in Santa Clara, Merced, and Stanislaus Counties as well as the SJVAB has
resulted—in combination with meteorological conditions and transport of pollutants from other
air basins—in substantial to severe air quality problems in the SFBAAB and SJVAB, which is
currently in nonattainment for NAAQS for ozone and PM2.5, and CAAQS for ozone and PM10,
and PM2.5.
Air quality in the SFBAAB is regulated by the BAAQMD, which has developed daily mass
emissions thresholds of significance for ROG, NOX, PM10, and PM2.5. In developing thresholds
of significance for air pollutants, BAAQMD considered the emission levels for which a project’s
individual emissions would be cumulatively considerable. If a project exceeds the identified
significance thresholds, its emissions would be cumulatively considerable, resulting in significant
adverse air quality impacts to the region’s existing air quality conditions.
The SFBAAB is currently designated as a nonattainment area for state and national ozone
standards and national PM AAQSs. SFBAAB’s nonattainment status is attributed to the region’s
development history. Past, present, and future development projects contribute to the region’s
adverse air quality impacts on a cumulative basis. By its very nature, air pollution is largely a
cumulative impact. No single project is sufficient in size to, by itself, result in nonattainment of
AAQSs. Instead, a project’s individual emissions contribute to existing cumulatively significant
adverse air quality impacts. If a project’s contribution to the cumulative impact is considerable,
then the project’s impact on air quality would be considered significant.
As discussed under Impact AQ-2 above and summarized in Table 3.4-7, the Proposed Project
would generate emissions in exceedance of BAAQMD’s quantified daily mass emissions
thresholds for ROG, NOX, PM10, and PM2.5. Furthermore, the Alternatives A through D would
also generate emissions in exceedance of thresholds, and in comparison, to the Proposed
Project would result in higher levels of emissions. Consistent with guidance provided by
BAAQMD and the existing nonattainment designation of the SFBAAB, these exceedances
indicate that the Proposed Project’s construction emissions would be a cumulatively
considerable impact. Alternatives A through D would have similar or higher construction
emissions, also resulting in a cumulatively considerable impact.
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Additionally, portions of the proposed access roads for the Proposed Project and Alternatives A
through D are located in Merced and Stanislaus Counties, which are located in the SJVAB.
Construction workers and construction materials would be sourced from areas within the
SJVAB. Air quality in the SJVAB is regulated by the SJVAPCD. Similar to the SFBAAB, the
SJVAB is in nonattainment for several of the NAAQS and CAAQS. SJVAPCD has developed
annual and daily mass emissions to determine the significance of project-level emissions of air
pollution. As shown in Tables 3.4-8 and 3.4.17, the construction emissions that would be
generated by the Proposed Project and Alternative C in the SJVAB would not exceed
SJVAPCD’s annual or daily mass emissions. As shown in Tables 3.4-11, 3.4-14 and 3.4-20, the
construction emissions that would be generated by the Alternatives A, B, and D in the SJVAB
would exceed SJVAPCD’s annual or daily mass emissions thresholds of significance.
In its Guidance for Assessing and Mitigating Air Quality Impacts, SJVAPCD acknowledges that
projects that generate emissions below their quantified thresholds of significance does not
necessarily indicate that the project would not have a cumulative impact on air quality in the
SJVAB. As noted by SJVAPCD and BAAQMD, air quality is an inherently cumulative condition
and is determined by pollution emitted by several sources simultaneously.
Although the Proposed Project and Alternative C would not introduce emissions to the SJVAB in
exceedance of SJVAPCD’s significance thresholds, the Proposed Project and Alternative C
would have a cumulatively considerable impact on air quality. Alternatives A, B, and D would
introduce emissions to the SJVAB in exceedance of SJVAPCD’s significance thresholds, and
Alternatives A, B, and D would have a cumulatively considerable impact on air quality.
Operational activity at the Project site for the Proposed Project and Alternatives A through D
would generate minimal emissions and were addressed qualitatively using the screening criteria
developed by BAAQMD. These minor amounts of emissions would not interfere with long-term
regional air quality planning in the SFBAAB and SJVAB, and would, thus, not be considered a
cumulative impact.
The primary mobile source TAC of concern for the Proposed Project and Alternatives A through
D is diesel PM, which disperses quickly. Due to the limited amount of operational activity that
would occur at the Proposed Project site, construction-generated emissions of diesel PM
comprises the TAC of focus. With the rapid dispersal of diesel PM, only projects that are in close
proximity can affect the same receptor with diesel PM emissions in a cumulative manner. Given
the topographic landscape of the Proposed Project and Alternatives A through D site which
includes vegetation and moderately steep hillsides, there is not an opportunity for diesel PM
generated from construction of the Proposed Project and Alternatives A through D to interact in
a harmful way with diesel PM generated in other locations. Therefore, the Proposed Project and
Alternatives A through D would not make a substantial contribution to a significant cumulative
effect related to TACs.
As identified in the discussion of Impact AQ-4, the Proposed Project and Alternatives A through
D would not be a source of odorous emissions and is not located near existing sources of
odorous emissions. No odor sources or receptors associated with the Proposed Project and
Alternatives A through D would interact in an adverse cumulative manner with odor
sources/receptors in other areas. Therefore, the Proposed Project and Alternatives A through D
would not contribute to any significant cumulative odor impact.
In summary, the Proposed Project and Alternatives A through D would not result in substantial
contributions to significant cumulative impacts related to operational emissions of criteria air
pollutants, and construction- and operation-related TACs and odors. However, construction
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emissions from the Proposed Project and Alternatives A through D would contribute to the
nonattainment status of the SFBAAB (i.e., ROG, NOX, SOX, PM10, and PM2.5) and SJVAB (i.e.,
NOX), thereby contributing to a significant cumulative impact. Implementation of Mitigation
Measure AQ-1 would reduce construction emissions; however, not to a less-than-significant
level when compared to BAAQMD’s mass emissions thresholds of significance. Thus, while
Mitigation Measure AQ-1 would reduce these impacts, air quality impacts in the SFBAAB would
remain cumulatively considerable and significant.
While Mitigation Measure AQ-2 would be sufficient to reduce the Alternatives A, B, and D’s
individual contribution of air pollution to a less-than-significant level in the SJVAB, SJVAPCD’s
notes in its Guidance for Assessing and Mitigating Air Quality Impacts (GAMAQI) that projects
that meet project-level thresholds of significance do not necessarily excuse a cumulative impact
from occurring (SJVAPCD 2015a). Therefore, the Proposed Project and Alternatives A through
D post-mitigation would have a cumulatively considerable contribution to a significant
cumulative air quality impact.
Mitigation Measures for Cumulative Impacts
Mitigation Measures AQ-1 and AQ-2 outlined in Section 3.4.3.5 are applicable to this section
and are not repeated here.
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Biological Resources – Botanical/Wildlife

This section addresses effects on biological resources that may result from the implementation
of the Proposed Project, No Project, and other action alternatives. The area of analysis used for
considering the botanical and wildlife biological resources addressed in this section of the Draft
Environmental Impact Report (EIR) consist of areas that could be affected either directly or
indirectly as a result of the Proposed Project, No Project, and other action alternatives
(hereinafter referred to collectively as Project study area). The Project study area evaluated for
biological resources encompasses approximately 9,425 acres, and for the purposes of this
section has been divided up into an upstream area, a downstream area, and an area that
encompasses the access and utility facilities. Organizing the Project study area this way is
intended to provide clarity and context when discussing the diversity with respect to the types
and locations of biological resources present within the Project study area and provide a
consistent framework for identifying and analyzing potential impacts associated with
implementation of the Proposed Project or various alternatives. These three discrete areas are
described below:
•

Upstream Area: This area is generally located north of State Route 152 (SR 152) and
consists of approximately a 500-foot buffer around the impact areas associated with
construction of the proposed dam and operation of the expanded reservoir associated
with the Proposed Project and the other alternatives. The upstream area also
encompasses the proposed North Fork Pacheco Creek channel restoration activities
between the existing North Fork Dam and both upstream and downstream dam sites.
While located south of SR 152, the Pacheco Conduit tie-in and associated water
conveyance facilities described in Chapter 2 are also included in the upstream area.

•

Downstream area: This area encompasses approximately 17 miles of Pacheco Creek
within its 100-year floodplain from just downstream of the South Fork Pacheco Creek
and North Fork Pacheco Creek confluence where the SR 152 bridge spans Pacheco
Creek to San Felipe Lake. While there are no facilities proposed for construction in this
area, both direct and indirect impacts from construction, as well operational impacts both
during and after construction on biological resources are considered within the
downstream area.

•

Access and Utility Area: This area includes the portion of the Project study area where
access (e.g., SR 152, property access roads) and utilities (70 kilovolt power transmission
lines) are proposed for construction or modification.

Figure 3.5-1 illustrates the locations and geographic extents of these three areas within the
larger Project study area. In addition to the impacts on biological resources, this section also
provides an overview of the environmental setting and identifies the Federal, State, and local
laws and regulations pertaining to biological resources in the Project study area and the region.
The laws and regulations pertaining to biological resources were in part used to determine the
sensitive biological resources that are considered in the evaluation of Project impacts. In all, the
biological resources described and evaluated in this section include categories such as
vegetation communities, aquatic resources (wetlands and other waters of the United States and
State), special-status plant and wildlife species, and other avian species protected under state
and federal laws and regulations (e.g., Migratory Bird Treaty Act [MBTA]). Fisheries resources
are addressed in Section 3.6.
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Figure 3.5-1. Locations and Geographic Extents of Upstream, Downstream, and Access
and Utility Areas
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Environmental Setting

The environmental setting as it relates to biological resources includes descriptions of biotic
conditions including sensitive biological resources (e.g., special-status species and their
habitats, aquatic resources subject to agency jurisdiction) that have potential to occur in the
Project study area. This section also provides a general discussion of relevant abiotic and
physical characteristics as they relate to biological resources such as geographic
locations/landmarks, geologic features, climate, topography, hydrology, and land use conditions
that are present in/near the Project study area.
3.5.1.1 Physical Setting
This section discusses the setting of the Project study area which encompasses the Proposed
Project, No Project, and other action alternatives including all associated components (e.g.,
access roads, transmission line, staging areas) within the vicinity of the Project study area in
Santa Clara, San Benito, Merced, and Stanislaus Counties.
Santa Clara and San Benito Counties
The Project study area and potential future mitigation properties within Santa Clara and San
Benito Counties are generally located within the Diablo Range portion of the Coast Ranges
Geomorphic Province and are characterized by northwest-trending mountain ranges and valleys
bordered on the west by the Pacific Ocean and on the east by the Great Valley Geomorphic
Province. The Diablo Range in southeastern Santa Clara County and northern San Benito
County surround the Project study area and potential future mitigation properties and are
characterized by rolling hills and small valleys, with occasional rock outcrops. The surrounding
landscape has few large water bodies, and the existing North Fork Dam and shoreline of
Pacheco Reservoir create a sharp visual contrast to the surrounding hills and valleys. Land use
in the area consists of private and publicly owned properties (e.g., Henry W. Coe State Park)
comprised of a rural and pastoral landscape of open space, consisting of a few private ranches
and residences. Predominant vegetation communities include oak woodlands, grassland, and
chaparral communities. The land surrounding North Fork Dam and Pacheco Reservoir is
privately owned and primarily used for ranching and grazing.
The Project study area occurs primarily within the Pacheco Pass portion of the Diablo Range
and extends into the southern portion of Santa Clara Valley. Elevations range from a high of
nearly 2,400 feet above mean sea level (msl) in the upper portions of the Project study area in
Santa Clara County to a low of approximately 145 feet above msl near San Felipe Lake. The
Pacheco Pass portion of the Project study area is characterized by rugged topography with
steep, mostly northeast- and southwest-facing slopes.
Summers in both Santa Clara and San Benito Counties are generally rainless and range from
warm to hot, with cool winters. The average annual precipitation is approximately 19 inches for
the Santa Clara area and approximately 14 inches for the San Benito area. Most of the
precipitation falls in the winter, during October through April (NOAA Regional Climate Centers
2021).
Within the upstream area, North Fork Dam is situated on North Fork Pacheco Creek, upstream
from the confluence with South Fork Pacheco Creek. As a tributary of the Pajaro River,
Pacheco Creek drains approximately 165 square miles (i.e., above San Felipe Lake) in Santa
Clara and San Benito Counties. The upper portion of the Pacheco Creek watershed is steep
and mountainous. Water released from North Fork Dam flows into North Fork Pacheco Creek
and joins South Fork Pacheco Creek just upstream from SR 152. Other main tributaries of the
Pajaro River include Corralitos, Uvas, Llagas, and Santa Ana Creeks.
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Prior to the construction of North Fork Dam in 1939, a majority of Pacheco Creek downstream
from the confluence of North Fork Pacheco Creek and South Fork Pacheco Creek (i.e.,
downstream area) experienced intermittent flow, running dry in late spring/early summer and not
resuming until the onset of the rainy season. Alternating between single channel and multiple
braided channel 1 stretches, Pacheco Creek supported multiple vegetation communities that
varied in composition based on landscape position, soil type, and depth to groundwater. Despite
the seasonality of surface flows, the porous gravel substrates of underlying the lower areas of
Pacheco Creek and the surrounding areas formed a shallow aquifer that supported perennial
groundwater-fed pools near the State Route 156 (SR 156) crossing and San Felipe Lake that
provided habitat to native fish species throughout the year (Valley Water and The Nature
Conservancy 2008).
Since 1939, releases from Pacheco Reservoir were generally timed to occur in the summer and
early fall to provide irrigation water for crops during the dry season (USGS 2021). Based on the
amount of water stored in the reservoir during the winter, captured flows from North Fork
Pacheco Creek attenuated the amplitude of high-discharge flood events and increased the flood
recurrence intervals (San Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey &
Associates 2017). Changes to the hydrology of Pacheco Creek paired with land use changes
throughout the Pacheco Creek watershed specifically ongoing livestock (primarily cattle)
grazing, have resulted in an ecological shift away from riparian vegetation communities
historically reliant on dynamic fluvial processes (e.g., sycamore alluvial woodland) towards
mixed riparian communities more commonly associated with perennial flows and stabilized
channels and the encroachment of upland communities in the floodplain that can tolerate
grazing, such as annual grassland (Giles 1998). Throughout the Project study area, upland
vegetation communities have been subject to historic and ongoing brush and tree clearing to
improve forage for wild game and livestock. Because livestock grazing suppresses woody plant
growth and recruitment, areas of the Project study area that are grazed by livestock, particularly
on west- and north-facing slopes often have less tree and shrub cover and are dominated by
annual grassland vegetation communities (Santa Clara County et al. 2012).
Flow regime strongly influences the structure and species composition of the riparian vegetation
communities associated with a stream, because they affect the growth, survival, and
reproduction success of riparian plants. Riparian plants and other vegetation communities within
the floodplain of a stream are strongly affected by the timing and duration of inundation;
abrasion and burial by water-borne sediment; and by water table fluctuations (Toner and Keddy
1997; Karrenberg, Edwards, and Kollmann 2002; Bagstad, Stromberg, and Lite 2005; Lite and
Stromberg 2005; Williams and Cooper 2005). As a result, vegetation communities often differ in
structure and species composition along gradients of elevation or flooding frequency and
intensity (Harris 1987; Toner and Keddy 1997; Bagstad, Stromberg, and Lite 2005; Vaghti and
Greco 2007).
Stream flows not only affect the survival and growth of established riparian vegetation, but also
create sites for establishment of species reliant on disturbance for recruitment (e.g., California
sycamore) (Vaghti and Greco 2007). The geomorphic processes of channel meander migration,
avulsion, and deposition of sediment throughout the floodplain, which result primarily from flows
greater than 10,550 cubic feet per second, bury and uproot herbaceous vegetation; transport
and deposit gravels and other coarse substrates, creating patches of bare ground; uproot or
undercut trees and shrubs that decreases canopy cover; and stimulate sycamores to
1
Braided streams and rivers have multi-threaded channels that branch and merge to create the characteristic braided pattern.
Braided channels are highly dynamic with mid-channel bars which are formed, consumed, and re-formed continuously (National
Park Service 2020).
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vegetatively reproduce from buried and damaged limbs (SCVHA 2020). While the magnitude
and frequency of historical flooding prior to dam construction is not known, the operational
capacity of the existing reservoir has resulted in lowering the frequency of downstream floods
capable of creating the level of disturbance required by sycamores to maintain the extent and
composition of historical stands of California sycamore alluvial woodlands. Less frequent
flooding and increased summer surface water availability has also facilitated the expansion of
riparian vegetation less tolerant of high-energy flood pulses, including willows, valley oak, and
coast live oak, particularly along the channelized single-channel portions of Pacheco Creek,
where stands of mixed riparian vegetation are prevalent (San Francisco Estuary InstituteAquatic Science Center and H.T. Harvey & Associates 2017, SCVHA 2020). As a result,
hydrologic conditions throughout Pacheco Creek have facilitated the establishment and
expansion of mixed riparian vegetation and the decline of California sycamore-dominated
riparian vegetation for over 80 years.
Approximately 7 miles downstream from North Fork Dam (creek mile 7), the Pacheco Creek
channel exhibits a marked geomorphic change; from a braided multi-channel system upstream
to a single thread channel bounded by levees and subject to agricultural development on the
associated floodplains and terraces downstream. Historically, Pacheco Creek transitioned into a
complex and diffuse series of drainages interspersed between freshwater marshes, willow
stands, and open water, forming a complex wetland mosaic in response to the seasonal,
precipitation-driven hydrologic inputs from the surrounding Diablo Range drainages and
perennially high groundwater table on the valley floor (Valley Water and The Nature
Conservancy 2008). As the landscape gradually became converted in response to increasingly
intensive agricultural development, numerous wells lowered the groundwater table throughout
the region. The numerous natural drainages, including Pacheco Creek were also diverted and
channelized, causing the once extensive wetland and willow stand complexes in the valley to
become limited to the area immediately surrounding San Felipe Lake (Valley Water and The
Nature Conservancy 2008; Casagrande 2010). East of San Felipe Lake, sensitive natural
communities comprised of halophytic (salt-tolerant) and facultative wetland species are present
(e.g., Alkali Heath Marsh and Alkali Meadow sensitive natural communities) (refer to the
Biological Resources – Botanical/Wildlife Appendix Attachment B Terrestrial Habitat Mapping).
These are indicative of fluctuating surface and subsurface water availability (CNPS 2021a).
Merced County
The Project study area in western Merced County includes a portion of the access and utility
areas described above. Potential mitigation opportunities may also include lands within the
county. From a regional perspective the Project study area is located in the northwestern portion
of Merced County near the border of Santa Clara and Stanislaus Counties. Within California,
Merced County is located near the center of the state in the San Joaquin Valley and is part of
the Great Valley Physiographic Province. Merced County is bounded by the Sierra Nevada
Mountains in the east and the Coastal Range to the west.
Land use in the area consists of private and publicly owned properties (e.g., San Luis Reservoir)
comprised of a rural and pastoral landscape of open space, consisting of a few private ranches
and residences. Predominant vegetation communities include oak woodlands, grassland, and
chaparral communities. Within Merced County, large cattle ranches and farms are found in the
west, while smaller farms are located in the east. Throughout the western portion of the county,
ridges and canyons, intermittent and ephemeral drainages, water conveyance structures (e.g.,
California Aqueduct), and roadways (e.g., SR 152) provide the only significant topographic
fluctuations.
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The western limits of the Project study area within Merced County have similar topography as
the eastern limits of Santa Clara County with steep, mostly northeast-facing and southwestfacing slopes. Elevations within the Merced County portion of the Project study area generally
range from approximately 1,380 feet to 2,000 feet above msl, while elevations within Merced
County as a whole range from between approximately 16 feet to nearly 7,000 feet above msl.
Summers in the Merced area are almost rainless and very warm to hot. The winters are cool.
The average annual precipitation for the Merced area is approximately 12 inches, based on 101
years of records collected by the Merced Irrigation District and its predecessors. Most of the
precipitation falls in the winter, during October through April (Merced County 2013).
The eastern portion of the Project study area associated with the access and utility areas occurs
primarily within the San Luis Creek Watershed (Hydrologic Unit Code [HUC] 180400011202).
The San Luis Creek Watershed boundary borders the Merced and Santa Clara County line, with
numerous drainage features contributing to the hydrology of this watershed.
The vast majority of land within Merced County is designated as Agricultural and Foothill
Pastureland and lies outside of existing cities (Merced County 2013). Lands within the access
and utility area includes privately owned lands primarily used for livestock grazing and/or
hunting clubs, the Upper Cottonwood Creek Wildlife Area managed by the California
Department of Fish and Wildlife (CDFW), and the San Luis Reservoir managed by the California
Department of Water Resources.
Stanislaus County
A portion of the Project study area (i.e., property access roads), as well as lands that may offer
potential mitigation opportunities are located within Stanislaus County. Stanislaus County is
situated in the Great Central Valley subdivision of the California Floristic Province in San
Joaquin Valley. The portion of the Project study area within Stanislaus County is associated with
private lands that are primarily used for livestock grazing. Further east of the Project study area,
lands subject to potential mitigation opportunities are used for livestock grazing, and where
water is available more intensive agriculture (e.g., orchards).
The topography of the central part of the county is relatively level, while the west section
extends into the Diablo Range and the east into the foothills of the Sierra Nevada (Stanislaus
County 2016). The western limits of the Project study area within Stanislaus County have similar
topography as the eastern limits of Santa Clara County with steep, mostly northeast-facing and
southwest-facing slopes. Elevations within the western portion of the county generally range
from approximately 1,450 feet to 2,400 feet above msl.
Stanislaus County has an inland Mediterranean climate averaging over 260 sunny days per
year. The valley floor experiences warm, dry summers and cool, wet winters. Average annual
precipitation in the county is 13 inches (Stanislaus County Planning and Community
Development Department 2006).
The northeast portion of the Project study area associated with the access roads occurs within
the Lower Los Banos Creek (HUC 180400011904) and Orestimba Creek Watershed (HUC
1804000020101). These watersheds border the Santa Clara County and Stanislaus County line
with numerous drainage features contributing to the hydrology of these watersheds.
3.5.1.2 Biological Setting
The biological setting provides an overview of the vegetation communities, aquatic resources
(excluding fish), and other biological resources identified in the Project study area during field
investigations performed for the Project. The sensitive biological resources identified and
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analyzed in this section are based on a combination of desktop queries and interpretation of the
Project study area, and subsequent field surveys in the upstream and downstream areas of the
Project study area to verify the desktop evaluation findings. Desktop information was solely
used for the evaluation of the access and utility area portion of the Project study area given the
area was inaccessible for field investigations at the time of Draft EIR preparation. Valley Water
anticipates future field surveys in the access and utility area portion of the Project study area will
be completed during the 2022 and/or 2023 field seasons. Desktop resources used for the
preparation of this section were obtained from the CDFW California Natural Diversity Database
(CNDDB) (CDFW 2021a), California Native Plant Society (CNPS) Electronic Inventory (CNPS
2021a), and U.S. Fish and Wildlife Service (USFWS) list of Federally threatened and
endangered species known to occur in the Project study area (USFWS 2021); relevant
biological literature and scientific/scholarly journal articles were also reviewed. Following the
desktop evaluations, biological field surveys such as vegetation mapping, aquatic resources,
delineations, botanical surveys, and special-status species habitat assessments were
conducted between 2019 and 2020 within the upstream and downstream areas.
This section summarizes the results of the desktop evaluation and field surveys; specifics on the
background information collected, databases queried, field surveys conducted, field survey
methods, and survey results for the upstream and downstream areas can be found in the
Biological Resources – Botanical/Wildlife Appendix which includes:
•

Attachment A – Botanical and Wildlife Special-Status Species Habitat Assessment
-

Exhibit A – Information for Planning and Consultation, CNDDB, and CNPS Database
Queries

-

Exhibit B – Botanical Resources Technical Memorandum

-

Exhibit C – California Red-legged Frog Site Assessment

-

Exhibit D – California Tiger Salamander Site Assessment

-

Exhibit E – Other Special-Status Species

•

Attachment B – Terrestrial Habitat Mapping

•

Attachment C – Aquatic Resources Delineation Report

•

Attachment D – Final Eagle Survey Results

•

Attachment E – Vegetation Communities and Other Land Cover Types

A summary of the results of the desktop database queries and evaluations (e.g., aerial
interpretation) and field investigation is included/described in the appropriate sections below.
Figures showing the results of the vegetation and aquatic resources mapping specifically for the
access and utility area are provided in Attachment E of the Biological Resources –
Botanical/Wildlife Appendix.
Vegetative Communities and Other Land Cover Types
Within the Project study area, 87 vegetation communities and 11 other land cover types (e.g.,
agriculture – orchard and urban- rural residential) were mapped using a combination of field
surveys and desktop assessments reliant on aerial imagery interpretation for areas inaccessible
due to physical or legal restrictions (e.g., access and utility area). Of the 87 vegetation
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communities documented, 39 are considered sensitive natural communities by CDFW (CDFW
2021f).
Each of the vegetation communities and other land cover types mapped within the Project study
area are listed in Table 3.5-1 below. Each CDFW sensitive natural community is further
described following the table and includes a description of each alliance and association
according to the Manual of California Vegetation (MCV) and the online edition updates (Sawyer
et al. 2009, CNPS 2021a). Per the MCV, descriptions of vegetation communities at the alliance
level include a diagnostic species (e.g., coast live oak [Quercus agrifolia]), often from the
primary canopy layer that has similar species composition reflective of regional to subregional
abiotic conditions (e.g., climate, substrates, hydrology, moisture/nutrient factors, and
disturbance regimes). The more detailed association level includes diagnostic species from
multiple canopy layers reflective of additional site-specific factors including topography and soils
(Sawyer et al. 2009). Full descriptions of each vegetation community along with figures
illustrating their locations can be found in Attachment B of the Biological Resources –
Botanical/Wildlife Appendix. Figures showing the vegetation communities and aquatic resources
present within the access and utility area portion of the Project study area are provided in
Attachment E of the Biological Resources – Botanical/Wildlife Appendix. Alliance descriptions
both in this section and in Attachment B of the Biological Resources – Botanical/Wildlife
Appendix are based on plant community characteristics observed in the upstream and
downstream portions of the Project study area and do not represent an exhaustive description
of these alliances throughout their range.
Table 3.5-1. Vegetation Alliances and Associations and Other Land Cover Types in the Project
Study Area
Sensitive Natural
Association1
Acres5
Alliance1
Community
box-elder forest
Acer negundo
Yes
7.4
California buckeye
Aesculus californica
Yes
16.8
groves
eucalyptus – tree
Eucalyptus (globulus,
of heaven – black
No
1.0
camaldulensis)
locust groves
Hinds’s walnut and
Juglans hindsii
Yes
3.4
related stands
No Association
No
22.1
foothill pine
Pinus sabiniana / Adenostoma
woodland
No
87.1
fasciculatum
No Association
Yes
88.4
Platanus racemosa – Quercus
Yes
33.7
agrifolia
California
Platanus racemosa – Salix
Yes
38.2
sycamore
laevigata
woodlands
Platanus racemosa / Baccharis
Yes
5.3
salicifolia
Platanus racemosa – Quercus
Yes
7.6
lobata
black cottonwood
Populus trichocarpa – Salix
Yes
3.5
forest
laevigata
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Table 3.5-1. Vegetation Alliances and Associations and Other Land Cover Types in the Project
Study Area (contd.)
Sensitive Natural
Association1
Acres5
Alliance1
Community
Quercus agrifolia
No
95.8
Quercus agrifolia – Aesculus californica
No
29.0
Quercus agrifolia / Adenostoma
Yes
52.8
fasciculatum – (Salvia mellifera)
Quercus agrifolia / Artemisia californica
No
70.5
coast live oak
Quercus agrifolia / grass
No
102.9
woodland
Quercus agrifolia / Toxicodendron
No
49.8
diversilobum
Quercus agrifolia – Quercus douglasii
No
255.2
Quercus agrifolia – Umbellularia
californica / Toxicodendron
No
298.4
diversilobum
Quercus douglasii / grass
No
1,619.9
Not listed, insufficient
Quercus douglasii / Artemisia
data to assess
138.7
2
californica
sensitivity2
Quercus douglasii – Aesculus
No
98.0
californica / grass
blue oak woodland
Quercus douglasii – Pinus sabiniana
No
401.8
Quercus douglasii – Quercus agrifolia
No
226.5
Quercus douglasii – Pinus sabiniana /
Ceanothus cuneatus – Cercocarpus
No
21.6
montanus
Quercus lobata / grass
Yes
85.1
Quercus lobata – Quercus agrifolia /
Yes
45.8
grass
valley oak
woodland
Quercus lobata – Quercus agrifolia /
Yes
27.3
Toxicodendron diversilobum
Quercus lobata – Quercus douglasii
Yes
3.9
Goodding's willow
Salix laevigata
Yes
130.4
– red willow
Salix laevigata – Salix lasiolepis
Yes
123.5
riparian woodlands
Umbellularia californica
Yes
5.4
Umbellularia californica /
California bay
Yes
21.7
Toxicodendron diversilobum
forest
Umbellularia californica – Quercus
Yes
66.1
agrifolia
chamise chaparral
Adenostoma fasciculatum
No
299.2
chamise – black
Adenostoma fasciculatum – Salvia
No
30.2
sage chaparral
mellifera – Artemisia californica
Artemisia californica
No
163.9
California
Artemisia
californica
–
Diplacus
sagebrush scrub
Yes
1.6
aurantiacus
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Table 3.5-1. Vegetation Alliances and Associations and Other Land Cover Types in the Project
Study Area (contd.)
Sensitive Natural
Association1
Acres5
Alliance1
Community
California
No Association
No
49.6
sagebrush – black
sage scrub
Baccharis pilularis – Artemisia
No
15.1
californica
coyote brush scrub
Baccharis pilularis / Annual grass –
No
3.8
herb
mulefat thickets
Baccharis salicifolia
No
56.1
wedge leaf
ceanothus
Ceanothus cuneatus
No
10.1
chaparral, buck
brush chaparral
No
2.5
birch leaf mountain Cercocarpus montanus var. glaber
mahogany
Cercocarpus montanus – Adenostoma
No
0.8
chaparral
fasciculatum
hairy rockrose
Not listed, presumed not
Cistus incanus3
0.9
scrub3
sensitive3
California
Eriogonum fasciculatum
No
33.6
buckwheat scrub
holly leaf cherry –
Prunus ilicifolia ssp. ilicifolia
Yes
114.6
toyon – greenbark
Prunus ilicifolia ssp. ilicifolia – Fraxinus
ceanothus
Yes
67.2
dipetala
chaparral
Quercus berberidifolia
No
1.7
Quercus berberidifolia / Aesculus
scrub oak
No
5.9
californica
chaparral
Quercus berberidifolia – Fraxinus
No
11.7
dipetala – Heteromeles arbutifolia
sandbar willow
Salix exigua
No
0.8
thickets
arroyo willow
Salix lasiolepis
Yes
6.2
thickets
black sage scrub
Salvia mellifera
No
25.3
blue elderberry
Sambucus nigra
Yes
3.1
stands
poison oak scrub
Toxicodendron diversilobum
No
3.6
common and giant
Arundo donax
No
5.7
reed marshes
wild oats and
No Association
No
2,711.3
annual brome
Avena barbata
No
96.0
grasslands
yellow star-thistle
Centaurea solstitialis
No
16.2
fields
poison hemlock or
Conium maculatum
No
11.7
fennel patches
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Table 3.5-1. Vegetation Alliances and Associations and Other Land Cover Types in the Project
Study Area (contd.)
Sensitive Natural
Association1
Acres5
Alliance1
Community
alkali weed – salt
Cressa truxillensis
Yes
1.8
grass playas and
sinks
salt grass flats
Distichlis spicata
No
1.9
pale spike rush
Eleocharis macrostachya
No
0.5
marshes
alkali heath marsh
Frankenia salina
Yes
46.3
goldenaster
Heterotheca oregona
Yes
6.2
patches
Baltic and Mexican
Juncus arcticus var. balticus
No
58.0
rush marshes
iris-leaf rush seeps
Juncus xiphioides
Yes
30.5
perennial pepper
Lepidium latifolium
No
16.1
weed patches
ashy ryegrass –
creeping ryegrass
Leymus triticoides – Lolium perenne
Yes
32.0
turfs
No
50.2
perennial rye grass Lolium perenne
fields
Lolium perenne – Leymus triticoides
No
14.3
No Association
Yes
4.3
Nassella pulchra – Avena spp. –
Yes
76.9
needle grass –
Bromus spp.
melic grass
Nassella pulchra – Corethrogyne
grassland
Yes
1.7
filaginifolia
Nassella pulchra – Melica californica
Yes
1.8
Polygonum (amphibium, lapathifolium)
No
3.8
smartweed –
cocklebur patches
Xanthium strumarium
No
76.2
Sarcocornia pacifica – Crypsis
Yes
7.4
schoenoides
pickleweed mats
Sarcocornia pacifica / annual grasses
Yes
26.4
(Polypogon, Hordeum, Lolium)
hardstem and
California bulrush
Schoenoplectus acutus
Yes
7.6
marshes
American bulrush
Schoenoplectus americanus
Yes
3.1
marsh
bushy spikemoss
No association
Yes
6.3
mats
alkali meadow4
No association
Yes4
204.7
upland mustards
and other ruderal
No association
No
52.6
forbs
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Table 3.5-1. Vegetation Alliances and Associations and Other Land Cover Types in the Project
Study Area (contd.)
Sensitive Natural
Association1
Acres5
Alliance1
Community
Other Land Cover Types
Not listed, presumed not
Orchard
28.3
sensitive3
Not listed, presumed not
agriculture3
Vineyard
15.0
sensitive3
Not listed, presumed not
Field crop / Row crop
58.4
sensitive3
Not listed, presumed not
Barren (Dry Streambed)
42.6
sensitive3
Not listed, presumed not
Water (Reservoir)
267.9
sensitive3
non-vegetated
areas3
Not listed, presumed not
Water (Pond)
32.4
sensitive3
Not listed, presumed not
Water (Riverine)
35.0
sensitive3
Not listed, presumed not
Urban (Barren)
41.5
sensitive3
Not listed, presumed not
Urban (Rural residential)
40.5
sensitive3
urban3
Not listed, presumed not
Urban (Ornamental woodland)
45.6
sensitive3
Not listed, presumed not
Urban (Urban-Suburban)
3.1
sensitive3
Notes:
1
A Manual of California Vegetation, 2nd Edition (Sawyer et al. 2009).
2
Not described in A Manual of California Vegetation or in Holland (1986). Insufficient data to determine sensitivity.
3
Not described in A Manual of California Vegetation and dominated by non-native species, or agriculture, non-vegetated, or urban
areas.
4
Not described in A Manual of California Vegetation, corresponds to a vegetation type in Preliminary Descriptions of the
Terrestrial Natural Communities of California (Holland 1986).
5
Acreage totals include the access and utility areas that were mapped using desktop resources. Amounts of vegetation types may
change following field surveys of these areas.

Box-Elder Forest
Box-elder forest alliance occurs within the Project study area in a limited number of stands
along the upper banks of Pacheco Creek between the North Fork Dam and San Felipe Lake.
These forest stands are heavily dominated by box-elder (Acer negundo) (60 to 80 percent
relative cover [RC]) with lower cover of red willow (Salix laevigata) (10 to 30 percent RC).
Shrubs such as blue elderberry (Sambucus nigra ssp. caerulea) and giant reed (Arundo donax)
occur in the understory of some stands in relatively low abundance. One association was
identified in the Project study area: Acer negundo. CDFW considers box-elder forest to be a
sensitive natural community.
California Buckeye Groves
California buckeye groves alliance occurs in the Project study area in relatively mesic areas
along drainages and on north-facing slopes around North Fork Dam and upstream along North
Fork Pacheco Creek. The tree canopy in these groves is heavily dominated by California
buckeye (Aesculus californica) (70 to 90 percent RC) with low cover of California bay
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(Umbellularia californica), coast live oak (Quercus agrifolia), or foothill pine (Pinus sabiniana) in
some stands. The understory is relatively sparse with low cover of shrubs such as poison oak
(Toxicodendron diversilobum) or scrub oak (Quercus berberidifolia). The understory is generally
dominated by non-native annual grasses. One California buckeye groves association is present
in the Project study area: Aesculus californica. CDFW considers California buckeye groves to
be a sensitive natural community.
Hinds’s Walnut and Related Stands
Hinds’s walnut and related stands semi-natural alliance occurs in two locations in the Project
study area associated with agricultural areas along Pacheco Creek downstream from the North
Fork Dam near creek mile 9 and creek mile 12. Hind’s walnut (Juglans hindsii) (60 to 80 percent
RC) is dominant with low cover of other trees such as Fremont cottonwood (Populus fremontii)
or valley oak (Quercus lobata). The understory of theses stands is dominated by ruderal forbs
such as poison hemlock (Conium maculatum) and non-native annual grasses. Although the
natural distribution of Hind’s walnut is not well understood, the Project study area is outside of
the region of confirmed natural walnut stands in Contra Costa and Solano Counties. The stands
in the Project study area are associated with areas of historical agricultural use and are
considered semi-natural stands. One association has been documented in the Project study
area: Juglans hindsii. CDFW considers semi-natural stands of Hinds’s walnut to be a sensitive
natural community.
California Sycamore Woodlands
California sycamore woodlands alliance is associated with seasonal drainages and floodplains
in the Project study area, both upstream and downstream from North Fork Dam. California
sycamore woodlands occurring as narrow bands along intermittent channels of North Fork
Pacheco Creek and associated drainages include California sycamore (Platanus racemosa) (30
to 50 percent RC) that is often mixed and co-dominant with other trees such as coast live oak,
red willow, or valley oak. Isolated patches of California sycamore woodlands also occur in
downstream portions of Pacheco Creek. California sycamore woodlands in the lower portions of
Pacheco Creek occur as mixed woodlands with other trees such as coast live oak and red
willow on the upper banks of the creek. The deep, fine textured soils in these areas naturally
support diverse mixed riparian woodlands as opposed to the California sycamore woodlands
that occur on coarse alluvial soils.
California sycamore woodlands occur on the floodplains and wider portions of Pacheco Creek
and both North Fork and South Fork Pacheco Creek. In contrast to the California sycamore
woodlands (described above) that occur in the narrow intermittent stream channels, the
sycamore woodlands that occur in the wider alluvial channels and floodplains are generally
dominated by widely spaced California sycamores (5 to 20 percent absolute cover) with barren
alluvial substrates, mulefat (Baccharis salicifolia), or non-native annual grasses dominating the
understory. Some stands of California sycamore woodland downstream from North Fork Dam
have relatively high cover of red willow (40 to 60 percent RC).
California sycamore woodlands were characterized to the alliance level and four associations:
Platanus racemosa – Quercus agrifolia, Platanus racemosa – Salix laevigata, Platanus
racemosa/Baccharis salicifolia, and Platanus racemosa – Quercus lobata. CDFW considers the
California sycamore woodlands alliance and all associations to be sensitive natural
communities.
Black Cottonwood Forest
Black cottonwood forest alliance was mapped in three locations in the Project study area along
the downstream portion of Pacheco Creek. These stands are dominated by black cottonwood
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(Populus trichocarpa) (30 to 60 percent RC) with box-elder, red willow, and occasional Fremont
cottonwood. The understory includes moderate cover of shrubs such as arroyo willow (Salix
lasiolepis) and coyote brush (Baccharis pilularis). Populus trichocarpa – Salix laevigata is the
only association of the black cottonwood forest alliance present in the Project study area.
CDFW considers black cottonwood forest to be a sensitive natural community.
Coast Live Oak Woodland
Coast live oak woodland alliance is one of the most abundant vegetation communities in the
Project study area. Coast live oak woodlands are most common on the slopes around North
Fork Dam and in the northern portion of the Project study area and occur in moderate
abundance along the downstream sections of Pacheco Creek. Coast live oak woodland stands
are dominated by coast live oak (greater than 50 percent RC) and occur both on xeric (i.e., dry)
slopes and in mesic (i.e., moderately wet) areas on north-facing slopes and in riparian corridors.
Mixed stands commonly occur with trees such as blue oak (Quercus douglasii) or California
bay. The understory of these woodlands may be dominated by non-native annual grasses or by
shrubs such as California sagebrush, chamise (Adenostoma fasciculatum), or poison oak. Eight
associations of coast live oak woodland are present in the Project study area, of these, CDFW
only considers the Quercus agrifolia / Adenostoma fasciculatum – (Salvia mellifera) association
to be a sensitive natural community.
Valley Oak Woodland
Valley oak woodland alliance occurs in the Project study area on terraces and lower slopes
primarily around North Fork Dam and downstream along Pacheco Creek as well as in a few
locations along North Fork Pacheco Creek. Valley oak woodlands are heavily dominated by
valley oak (40 to 100 percent RC) with lower cover of other trees such as blue oak or coast live
oak in some stands. Trees in stands of valley oak woodland are often widely spaced with an
understory dominated by non-native annual grasses. Valley oaks in stands associated with
riparian habitat along Pacheco Creek are often co-dominant with coast live oak and have an
understory dominated by shrubs such as poison oak. Botanists mapped four associations of
valley oak woodland in the Project study area: Quercus lobata/grass, Quercus lobata – Quercus
agrifolia/grass, Quercus lobata – Quercus agrifolia/Toxicodendron diversilobum, and Quercus
lobata – Quercus douglasii. CDFW considers all associations in valley oak woodland to be
sensitive natural communities.
Goodding's Willow – Red Willow Riparian Woodlands
Goodding’s willow – red willow riparian woodlands alliance is one of the most abundant
vegetation communities in the Project study area along Pacheco Creek from the North Fork
Dam downstream to San Felipe Lake. Stands of Goodding’s willow – red willow riparian
woodlands in the Project study area are heavily dominated by red willow (50 to 90 percent RC)
with low to moderate cover of other riparian trees such as black cottonwood, box-elder, Fremont
cottonwood, or California sycamore. The understory is often dominated by arroyo willow. Two
associations in the Goodding’s willow – red willow riparian woodlands alliance are present in the
Project study area: Salix laevigata and Salix laevigata – Salix lasiolepis. CDFW considers both
associations of Goodding’s willow – red willow riparian woodlands mapped in the Project study
area to be sensitive natural communities.
California Bay Forest
California bay forest occurs in the Project study area primarily just north of the North Fork Dam,
on north-facing slopes and in drainages. California bay (30 to 75 percent RC) dominates these
stands, often with lesser cover of coast live oak (10 to 30 percent RC). Shrubs are often absent
from the understory; although, some stands have moderate cover of poison oak (10 to 30
percent RC). Three associations of California bay forest are present in the Project study area:
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Umbellularia californica, Umbellularia californica / Toxicodendron diversilobum, and
Umbellularia californica – Quercus agrifolia. CDFW considers all associations of California bay
forest mapped in the Project study area to be sensitive natural communities.
California Sagebrush Scrub
California sagebrush scrub is one of the most abundant shrub-dominated vegetation
communities in the Project study area. This alliance occurs on xeric slopes around North Fork
Dam and other hillsides within the upstream area. California sagebrush generally dominates
these stands (>70 percent RC). A single stand was mapped where California sagebrush was
co-dominant with sticky monkeyflower (Diplacus aurantiacus). Other shrubs such as holly leaf
cherry (Prunus ilicifolia ssp. ilicifolia) or poison oak sometimes occur in low abundance, as do
emergent trees such as blue oak or coast live oak. Two associations of California sagebrush
scrub are present in the Project study area, of these, CDFW considers the Artemisia californica
– Diplacus aurantiacus association to be a sensitive natural community.
Holly Leaf Cherry – Toyon – Greenbark Ceanothus Chaparral
Holly leaf cherry – toyon – greenbark ceanothus chaparral is the most abundant shrub
dominated vegetation community in the Project study area. Stands of this chaparral community
most commonly occur on north-facing and other slightly mesic slopes around North Fork Dam
and in the northern portions of the Project study area. Some stands also occur on more xeric,
exposed slopes. All stands in the Project study area are dominated by holly leaf cherry (greater
than 50 percent RC) with some stands having co-dominant two petaled ash (Fraxinus dipetala).
Shrubs such as redberry (Rhamnus crocea) or toyon (Heteromeles arbutifolia) are sometimes
present in low cover. Stands on more xeric slopes have more widely spaced holly leaf cherry
with sub-dominant shrubs such as California sagebrush or chamise. Two associations of holly
leaf cherry – toyon – greenbark ceanothus chaparral are present in the Project study area:
Prunus ilicifolia ssp. ilicifolia and Prunus ilicifolia ssp. ilicifolia – Fraxinus dipetala. CDFW
considers both associations of holly leaf cherry – toyon – greenbark ceanothus chaparral
mapped in the Project study area to be sensitive natural communities.
Arroyo Willow Thickets
Arroyo willow thickets occur in relatively low abundance in the downstream area along Pacheco
Creek. Stands are dominated by arroyo willow (>50 percent RC) with other riparian trees and
shrubs such as giant reed, mulefat, and red willow occurring in lower abundance. Salix
lasiolepis is the only association of arroyo willow thickets present in the Project study area.
CDFW considers the Salix lasiolepis association to be a sensitive natural community.
Blue Elderberry Stands
Blue elderberry stands occur in relatively low abundance in the downstream area, generally
growing on dry stream terraces adjacent to Pacheco Creek. These stands are dominated by
blue elderberry (greater than 70 percent RC) with a low abundance of other shrubs such as
coyote brush. The understory of these stands is generally dominated by non-native annual
grasses and ruderal forbs. One association of blue elderberry stands was identified in the
Project study area: Sambucus nigra. CDFW considers the Sambucus nigra association to be a
sensitive natural community.
Alkali Weed – Salt Grass Playas and Sinks
Alkali weed – salt grass playas and sinks occur in low abundance in the Project study area
growing in hydric soils within seasonally inundated areas near San Felipe Lake. These
herbaceous vegetation stands are dominated by swamp grass (Crypsis schoenoides) (70 to 80
percent RC) with evenly distributed alkali weed (Cressa truxillensis) (10 to 30 percent RC) and
low cover of other native forbs such as alkali mallow (Malvella leprosa) (5 to 15 percent RC).
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Cressa truxillensis is the only association of alkali weed – salt grass playas and sinks present in
the Project study area. CDFW considers the Cressa truxillensis association to be a sensitive
natural community.
Alkali Heath Marsh
Alkali heath (Frankenia salina) marsh occurs in relatively low abundance in the Project study
area where it grows in seasonally saturated soils near San Felipe Lake. These herbaceous
stands are characterized by abundant alkali heath (30 to 50 percent RC) with lower cover of
alkali mallow (5 to 20 percent RC). Perennial rye grass (Festuca perennis) is usually present in
moderate to high cover (40 to 60 percent RC). Frankenia salina is the only association of alkali
heath marsh present in the Project study area. CDFW considers the Frankenia salina
association to be a sensitive natural community.
Goldenaster Patches
Goldenaster patches occur in low abundance in the Project study area on gravel bars and
terraces in and adjacent to Pacheco Creek downstream from the North Fork Dam. These stands
occur on relatively barren gravel substrates with an herbaceous layer dominated by red Oregon
goldenaster (Heterotheca oregona var. rudis) (50 to 80 percent RC) and low cover of non-native
annual grasses. Heterotheca oregona is the only association of goldenaster patches present in
the Project study area. CDFW considers the Heterotheca oregona association to be a sensitive
natural community.
Iris-Leaf Rush Seeps
Iris-leaf rush seeps are present in the Project study area in one large stand southeast of San
Felipe Lake. This stand is heavily dominated by iris-leaf rush (Juncus xiphioides) (60 to 90
percent RC) with scattered patches of Pacific rush (Juncus effusus ssp. pacificus), hardstem
bulrush (Schoenoplectus acutus var. occidentalis), and western goldenrod (Euthamia
occidentalis). Juncus xiphioides is the only association of iris-leaf rush seeps present in the
Project study area. CDFW considers the Juncus xiphioides association to be a sensitive natural
community.
Ashy Ryegrass – Creeping Ryegrass Turfs
Ashy ryegrass – creeping ryegrass turfs are present in the Project study area on mesic soils
southeast of San Felipe Lake. These dense, herbaceous stands are dominated by creeping
ryegrass (Elymus triticoides, a synonym of Leymus triticoides) (50 to 80 percent RC) with subdominant perennial ryegrass (20 to 40 percent RC). Other species such as alkali mallow or
perennial pepperweed (Lepidium latifolium) are sometimes present in lower cover. One
association of ashy ryegrass – creeping ryegrass turfs is present in the Project study area:
Leymus triticoides – Lolium perenne. CDFW considers the Leymus triticoides – Lolium perenne
association to be a sensitive natural community.
Needle Grass – Melic Grass Grassland
Needle grass – melic grass grassland occurs in the Project study area in relatively low
abundance on upland slopes in the vicinity of North Fork Dam. Stands are generally dominated
by non-native annual grasses such as slim oat (Avena barbata) or soft chess brome (Bromus
hordeaceus) (40 to 70 percent RC) with Stipa (a synonym of Nassella) species characteristically
present at 20 to 40 percent RC. Botanists were only able to positively identify the needle
grasses to genus in a limited number of stands due to the timing of field surveys conducted in
2019. The species composition of all needle grass – melic grass grassland stands were then
verified during comprehensive botanical surveys conducted for the Project in 2020. Needle
grass – melic grass grassland has been mapped to the alliance level and three associations:
Nassella pulchra – Avena spp. – Bromus spp., Nassella pulchra – Corethrogyne filaginifolia, and
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Nassella pulchra – Melica californica. CDFW considers all associations of needle grass – melic
grass grassland to be sensitive natural communities.
Pickleweed Mats
Pickleweed mats occur in relatively low abundance in the Project study area in alkaline flats
near San Felipe Lake. These stands are dominated by pickleweed (Salicornia pacifica, a
synonym of Sarcocornia pacifica) (greater than 50 percent RC) with low to moderate cover of
alkali heath, alkali mallow, alkali weed, perennial rye grass, salt grass, or swamp grass (10 to 30
percent RC). Two associations of pickleweed mats are present in the Project study area:
Sarcocornia pacifica – Crypsis schoenoides and Sarcocornia pacifica / annual grasses
(Polypogon, Hordeum, Lolium). CDFW considers both associations of pickleweed mats mapped
in the Project study area to be sensitive natural communities.
Hardstem and California Bulrush Marshes
Hardstem and California bulrush marshes occur in the Project study area in saturated or flooded
soils in and around San Felipe Lake. These stands are heavily dominated by hardstem bulrush
(70 to 90 percent RC) with lower cover of other hydrophytic species such as broadfruit bur reed
(Sparganium eurycarpum), cattail (Typha sp.), or water smartweed (Persicaria amphibia).
Schoenoplectus acutus is the only association of hardstem and California bulrush marshes
present in the Project study area. CDFW considers the association of hardstem, and California
bulrush marshes found in the Project study area to be a sensitive natural community.
American Bulrush Marsh
American bulrush marsh occurs as one stand in the Project study area southeast of San Felipe
Lake. This stand occurs on inundated, alkaline soils and is dominated by American bulrush
(Schoenoplectus americanus) (60 percent RC), with lower cover of broadleaf cattail (Typha
latifolia), hardstem bulrush, and water smartweed. Schoenoplectus americanus is the only
association of American bulrush marsh present in the Project study area. CDFW considers the
association of American bulrush marsh found in the Project study area to be a sensitive natural
community.
Bushy Spikemoss Mats
Bushy spikemoss mats occur in relatively low abundance in the Project study area on rock
outcrops, both around North Fork Dam and in the northern portion of the Project study area.
These stands are characterized by intermittent vegetative cover, with bushy spikemoss
(Selaginella bigelovii) (50 to 80 percent RC) dominating the herbaceous layer and other
herbaceous species such as California plantain (Plantago erecta), Diablo Range dudleya
(Dudleya cymosa ssp. paniculata), foxtail brome (Bromus madritensis ssp. rubens), or slim oat
occurring in low cover. Shrubs such as black sage, holly leaf cherry, or Wright’s buckwheat
(Eriogonum wrightii var. trachygonum) occur in some stands in low abundance (less than 20
percent absolute cover). Bushy spikemoss mats have been mapped to the alliance level in the
Project study area. CDFW considers the bushy spikemoss mats alliance to be a sensitive
natural community.
Alkali Meadow
Alkali meadow is one of the dominant vegetation communities around San Felipe Lake in the
Project study area. Large stands of alkali meadow occur on the seasonally inundated, alkaline
soils surrounding much of the lake. These stands are dominated by perennial rye grass (50 to
80 percent RC) with other non-native species such as barley (Hordeum sp.), curly dock (Rumex
crispus), and swamp grass present in low to moderate cover (5 to 20 percent RC). Although
these stands are dominated by non-native species, native species characteristic of alkaline soils
such as alkali heath, alkali mallow, and alkali weed are present in moderate abundance
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(combined 15 to 30 percent RC). Alkali mallow (10 to 20 percent RC) is the most evenly
distributed native species in these stands. The vegetation community in these stands is not
currently described in the Manual of California Vegetation (MCV). For the purposes of the
Project, it has been classified as the alkali meadow vegetation type included in Holland (1986).
CDFW considers the Holland-type alkali meadow to be sensitive natural community.
Aquatic Resources
This section discusses potential jurisdictional wetlands and other waters (i.e., waters of the
United States and waters of the State) within the Project study area. A combination of field
surveys and desktop interpretation was used to identify potential aquatic resources (i.e., field
surveys were conducted in the upstream and downstream areas of the Project study area, while
desktop interpretation was used for the access and utility area). Agency jurisdiction identified
below for each of the delineated aquatic resources is based on the definitions and regulations
described below in Section 3.5.2. The amounts of waters of the United States may be slightly
underestimated given the Navigable Waters Protection Rule (NWPR) was vacated in August of
2021. The features that were once excluded as a result of the NWPR consist largely of
ephemeral streams and hydrologically connected features (e.g., wetlands, ponds) and are
included in the waters of the State designation. All jurisdictional assessments in this report
should be considered preliminary until the U.S. Army Corps of Engineers (USACE) and State
Water Resources Control Board (SWRCB) or Regional Water Quality Control Board (RWQCB)
provide verification.
A total of approximately 1,215 acres of potentially jurisdictional features, including wetlands, are
present within the Project study area. The Project study area contains approximately 423 acres
of other waters, consisting of less than 1 acre of perennial streams, 172 acres of intermittent
streams, 38 acres of ephemeral streams, 38 acres of ponds, and 174 acres of lake and
reservoirs. Approximately 792 acres of wetland habitats are present consisting of approximately
514 acres of seasonal wetland, 31 acres of freshwater marsh, and approximately 247 acres of
riparian wetland (Table 3.5-2). All waters of the United States are assumed to also be
jurisdictional waters of the State, but waters of the State may include additional aquatic features
that are not jurisdictional waters of the United States. The complete Aquatic Resources
Delineation Report for the upstream and downstream areas of the Project study area are
provided in Attachment C of the Biological Resources – Botanical/Wildlife Appendix. Results of
the desktop mapping for the interchange, access, routes, and transmission line areas have
been incorporated into the information provided below and in Attachment E of the Biological
Resources – Botanical/Wildlife Appendix.
Other Waters
Other waters are non-wetland aquatic resources with an ordinary high-water mark (OHWM),
including lakes, rivers, sloughs, ponds, and perennial, intermittent, or ephemeral streams. Other
waters in the Project study area consist of natural intermittent drainages, ephemeral drainages,
ponds, reservoirs, and lakes. These features were delineated based on their OHWM.
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Table 3.5-2. Aquatic Resources in the Project Study Area
Waters of the United States
Resource Type (Map
Area
Length
Code)
(acres)1
(feet)1

Waters of the State
Area
Length
(acres)1
(feet)1

Other (Non-Wetland) Waters
Riverine Perennial Streams

0.6

1,161

0.61

1,161

Riverine Intermittent Streams

171.8

177,459

171.80

177,459

Riverine Ephemeral Streams

-

-

38.1

480,447

Lake and Reservoirs

174.2

-

174.20

-

Ponds

37.3

-

38.1

-

384.0

178,620

422.8

659,067

Freshwater Marsh

31.247

NA

31.247

NA

Seasonal Wetland

507.3

NA

514.0

NA

Riparian Wetland

246.5

NA

246.535

NA

Total Wetlands

785.1

NA

791.7

NA

1169.0

178,620

1,214.5

659,067

Total Other Waters

2

Wetlands

2

Total Aquatic Resources in Project
Area 2

Source: Biological Resources – Botanical/Wildlife Appendix Attachment C and Attachment E
Notes:
1
Acreage totals include the access and utility areas that were mapped using desktop resources. Amounts of vegetation types may
change following field surveys of these areas.
2
Totals cannot be considered cumulative given the overlap in the jurisdictional extents between waters of the United States and
waters of the State.
Key:
NA = Not Applicable

Riverine Perennial
The riverine perennial streams in the Project study area were delineated as potentially
jurisdictional features under Section 404 of the Clean Water Act (CWA) because they have an
OHWM, support continuous flow, and have a surface hydrological connection to the Pajaro
River, a traditional navigable water (TNW), either directly or through other waters of the United
States. The Pajaro River drains into Monterey Bay. Therefore, these tributaries contribute
surface flow to a TNW and the territorial seas in a typical year and are considered waters of the
United States. There are no perennial streams within the upstream area or access and utility
area. Within the downstream area, there is approximately 1 acre of riverine perennial stream,
consisting of one segment of Pacheco Creek, Tequisquita Slough, and three unnamed stream
segments.
Riverine Intermittent
The riverine intermittent streams in the Project study area were delineated as potentially
jurisdictional features under Section 404 of the CWA because they have an OHWM, support
continuous flow at least seasonally, and are tributary to other waters with a direct surface
hydrological connection to the Pajaro River, a TNW. Therefore, these tributaries contribute
surface flow to a TNW in a typical year and are considered waters of the United States. Named
intermittent streams in the Project study area consist of North Fork Pacheco Creek, East Fork
Pacheco Creek, South Fork Pacheco Creek, Pacheco Creek, Cow Canyon Creek, Bullhead
Canyon Creek, Pine Spring Canyon Creek, Coon Creek, Cedar Creek, Elephant Head Creek,
and Ortega Creek. There are also numerous unnamed intermittent streams in the Project study
area. Intermittent streams in the Project study area generally have bedrock or boulder and
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cobble beds and typical vegetation consists of Central California sycamore alluvial woodlands or
mulefat thickets. Downstream from North Fork Dam, willow riparian forests, woodlands, and
scrub (Table 3.5-1) becomes more prevalent along the banks and floodplains of Pacheco
Creek. The OHWM of intermittent streams was delineated based on indicators such as changes
in average sediment texture, water stains on rock, changes in vegetation species composition
and cover, drift deposits, cut banks, and break in slope. Within the Project study area, there are
approximately 172 acres of riverine intermittent stream in the upstream and downstream areas.
Based on desktop mapping efforts, no intermittent streams within the access and utility area
were identified.
Riverine Ephemeral
Approximately 39 acres of riverine ephemeral stream occurs in the Project study area.
Ephemeral features, including ephemeral streams, were not considered waters of the United
States under the NWPR and instead considered waters of the State and regulated as such by
the SWRCB under the Porter-Cologne Water Quality Control Act. These ephemeral streams are
generally on moderately steep to steep slopes and drain to intermittent streams, including North
Fork Pacheco Creek, East Fork Pacheco Creek, and Pacheco Creek, or to the existing Pacheco
Reservoir. Some of the ephemeral streams dissipate before merging with another water.
Although most of the ephemeral streams are tributary to other waters, they flow only in direct
response to precipitation and do not support continuous flow at least seasonally. Vegetation in
the ephemeral stream channels generally consists of upland grasses and forbs. Vegetative
cover ranges from relatively dense to sparse depending on the depth of soil. Many of the
ephemeral streams have bedrock or boulder beds with little to no vegetation. The OHWM of
ephemeral streams was delineated based on indicators such as changes in average sediment
texture, changes in vegetation cover, and break in slope. Within the Project study area, there
are about 21 acres of riverine ephemeral stream in the upstream and downstream areas, and
17 acres in the access and utility area.
Ponds
There are approximately 38 acres of ponds in the Project study area. Ponds are perennial or
seasonal waterbodies with varying amounts of emergent and submergent vegetation. Many of
the ponds in the Project study area were excavated to provide seasonal or perennial sources of
water for livestock. Some of the ponds were constructed in a manner that changed the bed
and/or bank of intermittent and ephemeral streams while some were excavated in uplands.
Many of the ponds on ranchlands in the North Fork Pacheco Creek watershed upstream from
North Fork Dam are very small and dry out seasonally, while other ponds retain at least some
amount of water year-round. Generally, ponds that dry up seasonally and support 5 percent or
greater cover of hydrophytic vegetation were delineated as seasonal wetlands. Lakes, ponds,
and impoundments of Federally jurisdictional waters were considered jurisdictional when they
contribute surface flow to a TNW in a typical year either directly or through other waters of the
United States, or through channelized non-jurisdictional surface waters or artificial features such
as culverts and spillways as was previously defined in the NWPR. Therefore, ponds in the
Project study area that were excavated in or are connected to intermittent or perennial streams
would be considered waters of the United States. Ponds that were excavated in uplands or
within ephemeral stream channels for stock watering may not be considered waters of the
United States without a significant nexus; however, some of the ponds would likely be
considered waters of the State and regulated as such under the Porter-Cologne Water Quality
Control Act. Within the Project study area, there are approximately 28 acres of ponds in the
upstream and downstream areas, and 10 acres in the access and utility area.
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Reservoirs and Lakes
Reservoirs are large open water bodies, greater than 20 acres, that are highly managed for
water storage, water supply, flood protection, or recreational uses. Lakes are large (greater than
20 acres), naturally occurring, open water bodies. Reservoirs and lakes in the Project study
area consist of North Fork Dam (located within the upstream area) and San Felipe Lake
(located within downstream area). There are no lakes or reservoirs within the access and utility
area. Pacheco Reservoir was impounded by North Fork Dam in 1939 in the lower reaches of
the North Fork Pacheco Creek watershed. Within the high-water contour of the reservoir,
vegetation associated with seasonal wetlands is dominated by cocklebur (Xanthium spp.)
patches. Approximately 98 acres of open water were delineated within the reservoir. San Felipe
Lake comprises approximately 76 acres of open water and is fed by Pacheco Creek, Ortega
Creek, and Tequisquita slough. San Felipe Lake formed from a sag pond dammed by the fault
scarp of the Calaveras Fault at some point in the past (Casagrande 2010). This warm, shallow
lake is drained by Miller Canal, a feature constructed in 1874, to convey water to the Pajaro
River which flows southwest until it drains into Monterey Bay (Casagrande 2010, Valley Water
and The Nature Conservancy 2008). The lake is surrounded by an extensive network of
wetlands, including riparian wetlands, freshwater marsh, freshwater seasonal wetlands, salt
grass flats, alkali heath marsh, pickleweed mats, and alkali meadows.
Lakes, ponds, and impoundments of Federally jurisdictional waters are jurisdictional where they
contribute surface flow to a TNW in a typical year either directly or through other waters of the
United States. Therefore, Pacheco Reservoir would be considered a jurisdictional water of the
United States because it ultimately contributes flow to the Pajaro River, a TNW, in a typical
year, through Pacheco Creek. Likewise, San Felipe Lake is a water of the United States
because it contributes flow to the Pajaro River in a typical year.
Wetlands
Freshwater Marsh
Freshwater marshes are characterized by emergent herbaceous plants, including hardstem
bulrush, American bulrush, and cattail (Typha), growing in areas with intermittently flooded or
permanently saturated soils. Freshwater marshes are present in the Project study area primarily
around San Felipe Lake, but with some small stands occurring in ponds or intermittent stream
channels elsewhere in the Project study area. Primary wetland hydrology indicators observed in
freshwater marsh habitats include surface water, saturation, and hydrogen sulfide odor. Hydric
soil indicators include depleted matrix and redox dark surface. The freshwater marsh wetlands
in the Project study area were delineated as waters of the United States because they are
contiguous with (i.e., physically touching) or are inundated by other waters that ultimately
contribute flow to the Pajaro River. Within the Project study area, there are approximately 31
acres of freshwater marsh in the upstream and downstream areas. There are no freshwater
marshes within the access and utility area.
Seasonal Wetlands
A total of approximately 514 acres of seasonal wetlands are present in the Project study area.
Alkaline soils around San Felipe Lake support wetland types consisting of alkali weed-salt grass
playas and sinks, salt grass (Distichlis spicata) flats, alkali heath marsh, and pickleweed mats.
Other seasonal wetlands in the Project study area occur in hillside seeps, small depressions
and swales, or within small stock ponds that dry up in summer, and within intermittent
drainages. Seeps dominated by iris-leaved rush are a type of seasonal wetland found in hillside
seeps and other groundwater seepage areas in the Project study area, including around San
Felipe Lake and on hillslopes upstream from North Fork Dam. Seasonal wetlands along the
shoreline of Pacheco Reservoir support extensive patches of cocklebur (Xanthium strumarium).
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Within the Project study area, there are about 513 acres of seasonal wetlands in the upstream
and downstream areas, and 1 acre in the access and utility area. Soils in the seasonal wetlands
are characterized by hydric soil indicators including depleted matrix, loamy gleyed matrix, and
redox dark surface. Saturation, surface water, oxidized rhizospheres along living root channels,
and high-water table are primary indicators of wetland hydrology that were observed in the
seasonal wetlands.
Seasonal wetlands in the Project study area were delineated as potentially jurisdictional
wetlands based on dominance by hydrophytic plant species, wetland hydrology, hydric soils,
and adjacency to other waters of the United States. Many of the seasonal wetlands in the
Project study area are within or adjacent to perennial or intermittent streams, Pacheco
Reservoir or San Felipe Lake and would therefore qualify as wetland waters of the United
States. However, some of the seasonal wetlands in the Project study area are within or adjacent
to ephemeral streams. Wetlands are jurisdictional if they physically touch other jurisdictional
waters or are inundated by flooding from a water of the United States in a typical year. Any
seasonal wetlands that are within or adjacent to ephemeral streams and are not adjacent to
other waters of the United States would be subject to Federal jurisdiction under Section 404 of
the CWA now that the NWPR has been vacated. These wetlands would meet the State
definition of wetlands (SWRCB 2020) and would be considered wetland waters of the State
under the Porter-Cologne Water Quality Control Act.
Riparian Wetlands
Riparian areas are transitional between wetlands and uplands and, as such, they may or may
not meet the three criteria to be defined as a wetland under the USACE methods for delineating
wetlands. Riparian habitats below North Fork Dam along Pacheco Creek are often
characterized by mixed riparian forest and woodland vegetation with hydrophytic herbaceous
understory vegetation and meet the three-parameter federal definition of a wetland. Hydric soil
indicators observed in the riparian wetlands include depleted matrix and redox dark surface.
Drift deposits, surface water, saturation, oxidized rhizospheres along living root channels, and
high-water table are primary indicators of wetland hydrology that were observed in the seasonal
wetlands. Drift deposits, surface water, saturation, oxidized rhizospheres along living root
channels, and high-water table are primary indicators of wetland hydrology that were observed
in the riparian wetlands. The riparian wetlands in the Project study area were delineated as
waters of the United States because they are contiguous with (i.e., physically touching) other
waters that ultimately contribute flow to the Pajaro River.
Riparian habitats above North Fork Dam tend to be lacking one or more wetland criteria (i.e.,
wetland vegetation, wetland soils, or wetland hydrology). Often these non-wetland riparian
habitats are characterized by Central California sycamore alluvial woodlands, willow scrub, or
mulefat thickets with no herbaceous understory or upland herbaceous understory vegetation.
Riparian habitats were delineated as uplands if above the OHWM and lacked one or more
wetland indicators, which included hydrology indicators such as debris deposits/wrack lines,
sediment lines, and others that would indicate riparian areas are frequently flooded where the
soil conditions may be unsuitable to provide hydric soil indicators (e.g., sand, gravel, or cobble
substrates). Within the Project study area, there are approximately 247 acres of riparian wetland
in the upstream and downstream areas. There are no riparian wetlands within the access and
utility area.
Pathogens and Non-Native Invasive Plant Species
Widespread pathogens such as sudden oak death, other soil-borne Phytophthoras, and chytrid
fungus, are known to occur throughout Northern California including in disturbed areas within
the vicinity of the Project study area. These pathogens are highly contagious and can affect
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multiple populations for a variety of plant species over large areas and can lead to shorten life
spans and deformities to the individuals they affect. Similarly, non-native and invasive plants
(NNIP) (i.e., noxious weeds) are undesirable, non-native plants that commonly invade disturbed
sites. Most invasive plant species have been introduced to California from Europe and Asia and
are known to degrade native wildlife habitat and plant communities. When disturbance results in
the creation of habitat openings or in the loss of intact native vegetation, invasive plants may
colonize the site and spread, often out-competing native species. Once established, they are
very difficult to eradicate and could pose a threat to native species. During construction activities
there is a potential to spread pathogens within the Project study area.
Populations of NNIPs were mapped during the botanical surveys within the upstream and
downstream areas of the Project study area. Based on the vegetation communities identified
during the desktop interpretation the same NNIPs are expected to be present in the access and
utility areas. The NNIP mapping during the botanical surveys documented 17 different NNIP
species and a total of 42 populations. Table 3.5-3 below lists the 17 NNIP species observed.
Specifics on the NNIP species and locations are provided in Exhibit B of Attachment A in the
Biological Resources – Botanical/Wildlife Appendix. In general, major concentrations of NNIP
were found along North Fork Pacheco Creek, the grassland area used by livestock southeast of
Pacheco Reservoir, and in the flat areas surrounding San Felipe Lake. Nine of the species were
included on the list based on their California Invasive Plant Council “high” listing; the remaining
species were included as they are considered to be a NNIP species by Valley Water (Valley
Water 2019).
Non-Native Invasive Wildlife Species
During the 2020 wildlife surveys within the upstream and downstream areas, numerous adult
American bullfrogs (Lithobates catesbeianus) and tadpoles were observed. Within the
downstream area along Pacheco Creek, multiple adult bullfrogs were observed along the banks
of the creek and ponded areas within the floodplain. Within the upstream area, adult bullfrogs
and tadpoles were observed in larger ponds in the vicinity of Pacheco Reservoir and North Fork
Pacheco Creek. Bullfrog populations are present and established throughout the upstream and
downstream areas in large numbers. American bullfrogs are also likely to occur in high
abundances within the access route and utility area portion of the Project study area given the
high numbers of the species found in the upstream and downstream areas.
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Table 3.5-3. Non-Native Invasive Plant Species List
Family

Common
Name

Scientific Name

CALIPC
Status1

IPMP2

Number of
Populations
Observed3

Number of
Individuals
Observed4

L

x

1

1

M

x

3

23,000

Anacardiaceae

Schinus molle

Peruvian pepper
tree

Apiaceae

Conium maculatum

Poison hemlock

Apiaceae

Foeniculum vulgare

Fennel

H

x

5

1,000

Apocynaceae

Vinca major

Vinca

M

x

+

NA

Asteraceae

Centaurea solstitialis

Yellow starthistle

H

x

11

27,250

Asteraceae

Dittrichia graveolens

Stinkwort

M

x

3

1,600

Brassicaceae

Lepidium latifolium

Perennial
pepperweed

H

2

48,000

Fabaceae

Acacia dealbata

Silver wattle

M

x

+

NA

Fabaceae

Robinia
pseudoacacia

Black locust

L

x

+

NA

Fabaceae

Spartium junceum

Spanish broom

H

2

50

Myrtaceae

Eucalyptus sp.

-

W/L

x

1

10

Oleaceae

Olea europaea

Olive

L

x

+

NA

Poaceae

Arundo donax

Giant reed

H

x

1

10

Poaceae

Bromus madritensis
ssp. Rubens

Foxtail brome

H

10

39,000

Rosaceae

Rubus armeniacus

Himalayan
blackberry

H

1

NA

Simaroubacea
e

Ailanthus altissima

Tree of heaven

M

+

NA

Tamaricaceae

Tamarix
ramosissima

Tamarisk

H

2

10

x

Total

42

Source: Biological Resources – Botanical/Wildlife Appendix, Attachment A Exhibit B
Notes:
1
CAL-IPC Status
H=High
M=Moderate
L = Limited
W = Watch
2
”X”= plants identified in the Santa Clara Valley Water District Invasive Plant Management Plan.
3
“+”=species observed in ornamental vegetation within the Casa de Fruta commercial area.
4
NA=detailed estimates of individuals not available.
Key:
CAL-IPC = California Invasive Plant Council
IPMP = Invasive Plant Management Program

Special-Status Species
Regionally occurring special-status species were identified based on a review of pertinent
literature, the USFWS species list, CNDDB and CNPS database records, and current field
surveys conducted on March 16 to April 6, 2020, May 4 to May 22, 2020, and July 20 to August
14, 2020. In addition, three rounds of botanical survey passes were done in 2021 specifically in
the Henry W. Coe State Park portion of the Project study area that was inaccessible in 2020.
The dates for the 2021 surveys were March 29 to March 31, May 3 to May 5, and August 3 to
August 5. The status of each special-status species was verified using the following:
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•

State and Federally Listed Endangered, Threatened and Rare Plants of California
(CDFW 2021a)

•

Special Vascular Plants, Bryophytes, and Lichens List (CDFW 2021b).

•

Special Animals List (CDFW 2021c)

•

State and Federally Listed Endangered and Threatened Animals of California (CDFW
2021d).

For each species, habitat requirements were assessed and compared to the habitats in the
Project study area to determine if potential habitat for the species is present. For the purpose of
this section, special-status plant species include plants that are: (1) listed as threatened or
endangered under the California Endangered Species Act (CESA) or the federal Endangered
Species Act (ESA); (2) proposed for federal listing as threatened or endangered; (3) State or
Federal candidate species; (4) designated as rare by the CDFW; or (5) California Rare Plant
Rank (CRPR) 1A, 1B, 2A, 2B, 3 or 4 species. Special-status wildlife species include species
that are (1) listed as threatened or endangered under the CESA or ESA, (2) proposed for
federal listing as threatened or endangered, (3) state or federal candidate species, (4) identified
by the CDFW as species of special concern or fully protected species, or (5) have been
identified by resource agencies during the planning process as having the potential to be
proposed for listing in the immediate future.
Based on the desktop and pertinent literature review 67 special-status plant species and 52
special-status wildlife species were analyzed for their potential to occur within the Project study
area. Out of the 67 special-status plant species, 52 were determined to have potential to occur
based on the vegetation communities identified in the upstream and downstream areas
(Biological Resources – Botanical/Wildlife Appendix Attachment B, Table 2-2). Out of the 52
special-status wildlife species, 36 were determined to have potential to occur in the upstream
and downstream areas based on the vegetation communities/habitat present (Biological
Resources – Botanical/Wildlife Appendix Attachment A, Table 2-3).
The potential for special-status species to occur within the access and utility area was
determined based on aerial imagery desktop mapping, and online database review and/or
literature review (Attachment E of the Biological Resources – Botanical/Wildlife Appendix).The
following special-status species may occur in the access and utility area, in addition to the
special-status species that may occur in the upstream and downstream areas as identified in
Attachment A and Attachment B of the of the Biological Resources – Botanical/Wildlife
Appendix.
•

Lemmon’s jewelflower (Caulanthus lemmonii): CRPR 1B.2

•

Arburua Ranch jewelflower (Streptanthus insignis ssp. lyonii): CRPR 1B.2

•

giant garter snake (Thamnophis gigas): CESA and ESA threatened

•

valley elderberry longhorn beetle (Desmocerus californicus dimorphus): ESA threatened

•

vernal pool fairy shrimp (Branchinecta lynchi): ESA threatened

•

vernal pool tadpole shrimp (Lepidurus packardi): ESA endangered

These species have no to low potential to occur in the access and utility area given the lack of
habitat identified during the desktop evaluation and/or there are no documented occurrences
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within 5 miles. Descriptions of special-status species occurrence potentials are described below
and in Attachment A of the Biological Resources – Botanical/Wildlife Appendix.
Special-Status Plants
Focused botanical surveys were conducted over the course of three botanical survey periods in
2020 and three more in 2021, and a total of 13 special-status plant species comprised of 56
populations were identified in the upstream and downstream areas; descriptions of these 13
species are provided below and are based on species descriptions from the CNPS Inventory of
Rare and Endangered Plants (CNPS 2021b), occurrence data from the CNDDB (CDFW 2021e),
and distribution observed within the Project study area (Biological Resources –
Botanical/Wildlife Appendix Attachment A, Exhibit B). In addition, descriptions are provided of
the two special-status plant species (i.e., Lemmon’s jewelflower, and Arburua Ranch
jewelflower) that may occur only within the access and utility area are based on the desktop
review that has been done.
Lemmon’s Jewelflower
Lemmon’s jewelflower is a CRPR 1B.2 species. The species is an annual herb in the mustard
family (Brassicaceae) that grows in pinyon and juniper woodland, as well as grassland habitats.
In California it occurs in the south inner Coast Ranges in Alameda, Fresno, Kern, Kings,
Merced, Monterey, San Joaquin, San Luis Obispo, Santa Barbara, Stanislaus, and Ventura
Counties. Lemmon’s jewelflower generally flowers from February through May and occurs at
elevations between 260 and 5,185 feet above msl. In the access and utility area this species
has the potential to occur in grassland habitats. However, there are no CNDDB record within 5
miles of the Project study area of this species, so it is considered to have low potential to occur.
Arburua Ranch Jewelflower
Arburua Ranch jewelflower is a CRPR 1B.2 species. The species is an annual herb in the
mustard family (Brassicaceae) that grows in coastal scrub habitats generally associated with
serpentine. In California it is known from only ten occurrences all in the south inner Coast
Range in Merced County. Arburua Ranch jewelflower generally flowers from March through May
and occurs at elevations between 755 and 2,805 feet above msl. In the access and utility area
this species has the potential to occur in coastal scrub habitats. However, there is no known
serpentine in these areas as well as no CNDDB record within 5 miles of the Project study area;
therefore, this species is considered to have low potential to occur.
Santa Clara Thorn-Mint
Santa Clara thorn-mint (Acanthomintha lanceolata) is a CRPR 4.2 species. The species is an
annual herb in the mint family (Lamiaceae) that grows in talus, rocky slopes, and rock outcrops
in chaparral, cismontane woodlands, and coastal scrub habitats. In California it occurs in the
San Francisco Bay Area and south inner Coast Ranges in Alameda, Fresno, Merced, Monterey,
San Benito, Santa Clara, San Joaquin, Stanislaus Counties. Santa Clara thorn-mint generally
flowers from March through June and occurs at elevations between 260 and 3,935 feet above
msl. This species was observed on rocky scree and talus slopes in the upstream area, in the
watersheds of the East Fork and North Fork Pacheco Creek as well tributary drainages to these
watersheds. During the 2020 surveys 10 populations and approximately 9,789 individuals of
Santa Clara thorn-mint were observed, with an additional population comprised of
approximately 200 individuals observed during the 2021 surveys in Henry W. Coe State Park. In
total 11 populations and 9,989 individuals of Santa Clara thorn-mint were observed in the
Project area.
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Parry’s Rough Tarplant
Parry’s rough tarplant (Centromadia parryi ssp. rudis) is a CRPR 4.2 species. Parry’s rough
tarplant is an annual herb within the daisy family (Asteraceae) that grows in valley and foothill
grassland (vernally mesic and alkaline soils), vernal pool habitats, 2 and as well as disturbed
sites and roadsides. It occurs in California in Butte, Colusa, Glenn, Lake, Merced, Sacramento,
San Joaquin, Solano, Sutter, and Yolo Counties. Parry's rough tarplant usually flowers from
May to October and occurs at elevations between 0 and 1,650 feet above msl. This species was
observed in disturbed areas along the East Fork Pacheco Creek, in a horse pasture near the
homestead upstream from the reservoir on the Lawler property, as well as the on the west side
of North Fork Dam below the high-water line. In total four populations and approximately 1,915
individuals were observed of Parry’s rough tarplant were observed during the surveys in 2020.
No individuals of Parry’s rough tarplant were observed during the 2021 surveys within Henry W.
Coe State Park.
Brewer's Clarkia
Brewer's clarkia (Clarkia breweri) is a CRPR 4.2 species. The species is an annual herb in the
evening primrose family (Onagraceae) that grows in chaparral, cismontane woodland, and
coastal scrub vegetation communities and often grows in serpentine soils. It occurs in California
in the inner South Coast Range, southeast San Francisco Bay Area, and Diablo Range, in
Alameda, Fresno, Merced, Monterey, San Benito, Santa Clara, and Stanislaus Counties.
Brewer’s clarkia generally flowers between April through June and occurs at elevations between
705 and 3,660 feet above msl. This species was observed on scree and talus slopes not
associated with serpentine, 3 in conjunction with two other special-status species: Santa Clara
thorn-mint and most beautiful jewel-flower. All populations were within the East Fork Pacheco
Creek watershed; in total, two populations and approximately 86 individuals of Brewer’s clarkia
were observed during the surveys in 2020. No individuals or populations of Brewer’s clarkia
were observed during the 2021 surveys within Henry W. Coe State Park.
Hospital Canyon Larkspur
Hospital Canyon larkspur (Delphinium californicum ssp. interius) is a CRPR 1B.2 species.
Hospital Canyon larkspur is a perennial herb in the buttercup family (Ranunculaceae) that grows
in openings in chaparral, mesic areas of cismontane woodlands, and coastal scrub habitats. It is
found in California in the inner South Coast Ranges, and in eastern San Francisco Bay in
Alameda, Contra Costa, Merced, San Benito, Santa Clara, San Joaquin, San Luis Obispo, and
Stanislaus Counties. Hospital Canyon larkspur generally flowers between April and June and
occurs at elevations between 635 and 3,595 feet above msl. This species was observed in the
Project study area upstream from North Fork Dam on north facing slopes, generally in heavily
wooded areas. In total, four populations and approximately 246 individuals of Hospital Canyon
larkspur were observed during the surveys in 2020. No individuals or populations of Hospital
Canyon larkspur were observed during the 2021 surveys within Henry W. Coe State Park.
San Joaquin Spearscale
San Joaquin spearscale (Extriplex joaquinana) is a CRPR 1B.2 species. San Joaquin
spearscale is a perennial herb in the goosefoot family (Chenopodiaceae) that grows in openings
in chenopod scrub, meadows and seeps, playas, and valley and foothill grassland habitats. It is
found in California in the inner South Coast Ranges as well as in the Central Valley. It is found
in Alameda, Contra Costa, Colusa, Fresno, Glenn, Merced, Monterey, Napa, San Benito, Santa
Clara, San Joaquin, San Luis Obispo, Solano, Tulare, and Yolo Counties. San Joaquin
spearscale generally flowers between April and October and occurs at elevations between 0
2
3

Field studies to-date have not identified vernal pools within the Project study area.
No vernal pools have been identified within the Project study Area (excluding the un-surveyed access and utility areas).
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and 2,740 feet above msl. This species was not observed in the Project study area during the
2020 surveys, but it is known from surveys in 2019 and 2020 to occur in the floodplain of San
Felipe Lake based on information provided by Valley Water and from CNDDB records. Project
surveys were conducted 2020 during the appropriate blooming period; however, the species
was not detected, likely due to climatic factors which could have disrupted phenology. As a
result, the location where Valley Water identified the species was used. This population
documented just under 1,000 individuals in 2019 on the west side of San Felipe Lake, in a
population that extends 1,200 feet to the west of the Project study area. No individuals or
populations of San Joaquin spearscale were observed during the 2021 surveys within Henry W.
Coe State Park.
Hoover's Button-Celery
Hoover's button-celery (Eryngium aristulatum var. hooveri) is a CRPR 1B.1 species. The
species is an annual/perennial herb in the carrot family (Apiaceae) that grows in vernal pools. It
occurs in the South San Francisco Bay Area and South Coast Ranges in Alameda, San Benito,
Santa Clara, and San Luis Obispo Counties. Hoover’s button-celery generally flowers from June
to July and occurs at elevations between 0 and 150 feet above msl. This species was observed
within the floodplain on the east side San Felipe Lake in the downstream area. In total, two
populations and approximately 4,700 individuals of Hoover’s button-celery were observed. No
individuals or populations of Hoover's button-celery were observed during the 2021 surveys
within Henry W. Coe State Park.
Spiny-Sepaled Button-Celery
Spiny-sepaled button-celery (Eryngium spinosepalum) is a CRPR 1B.2 species. The species is
an annual/perennial herb in the umbellifer family (Apiaceae) that grows in vernal pool as well as
valley and foothill grassland habitats. It occurs in Contra Costa, Fresno, Kern, Madera, Merced,
San Luis Obispo, Stanislaus, Tulare, and Tuolumne Counties. Spiny-sepaled button-celery
generally flowers from April through June and occurs at elevations between 260 and 3,200 feet
above msl. This species was observed on a south facing slope in the upstream area at a
location considered highly unusual for this species. Botanists collected the fruit and flowers of
the specimen for review and verified it with other botanists and the species was confirmed. In
total, one population and two individuals of spiny-sepaled button-celery were observed during
the surveys in 2020. No individuals or populations of spiny-sepaled button-celery were observed
during the 2021 surveys within Henry W. Coe State Park.
Large-Flowered Leptosiphon
Large-flowered leptosiphon (Leptosiphon grandiflorus) is a CRPR 4.2 species. The species is
an annual herb in the phlox family (Polemoniaceae) that grows in sandy soils within coastal
strand, foothill woodland, northern coastal scrub, coastal sage scrub, closed-cone pine forest,
valley grassland, or coastal prairie habitats. It occurs in California in Alameda, Kern, Madera,
Merced, Monterey, Marin, Santa Barbara, Santa Clara, Santa Cruz, San Francisco, San Luis
Obispo, San Mateo, and Sonoma Counties. Large-flowered leptosiphon usually flowers from
April to August and occurs at elevations between 0 and 4,000 feet above msl. This species was
observed in oak woodland and grassland habitats in the watersheds of North Fork and East
Fork Pacheco Creek. In total, four populations and approximately 22,050 individuals of largeflowered leptosiphon were observed during the surveys in 2020. No individuals or populations of
large-flowered leptosiphon were observed during the 2021 surveys within Henry W. Coe State
Park.
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Hall's Bush-Mallow
Hall's bush-mallow (Malacothamnus hallii) is a CRPR 1B.2 species. Hall’s bush-mallow is an
evergreen shrub within the mallow family (Malvaceae) that grows in chaparral and coastal scrub
habitats. It occurs in California in Alameda, Contra Costa, Mendocino, Merced, Santa Clara,
San Mateo, and Stanislaus Counties. Hall’s bush-mallow usually flowers from April to
September and occurs at elevations between 30 and 2,495 feet above msl. This species was
observed in California sagebrush associated habitats, in the upstream area, with the highest
concentration at locations just southeast of North Fork Dam and north of SR 152. During the
2020 surveys, nine populations and approximately 953 individuals of Hall’s bush-mallow were
observed, with an additional population comprised of approximately 1,610 individuals observed
during the 2021 surveys in Henry W. Coe State Park. In total, 10 populations and 2,563
individuals of Hall’s bush-mallow were observed in the Project study area.
Woodland Woolythreads
Woodland woolythreads (Monolopia gracilens) is a CRPR 1B.2 species. Woodland
woolythreads is an annual herb within the daisy family (Asteraceae) that grows in openings in
broadleaf upland forest, chaparral, cismontane woodland, North Coast coniferous forest, and
valley and foothill grassland habitats. Occasionally, it is found on serpentine soils. It occurs in
California in Alameda, Contra Costa, Monterey, San Luis Obispo, Santa Clara, Santa Cruz, and
San Mateo Counties. Woodland woolythreads usually flowers from March to July and occurs at
elevations between 325 and 3,935 feet above msl. This species was observed primarily on
south facing slopes on steep hillsides, in the watersheds of the East Fork and North Fork
Pacheco Creek on non-serpentine soils. In total, nine populations and approximately 5,233
individuals of woodland woolythreads were observed during the surveys in 2020. No individuals
or populations of woodland woolythreads were observed during the 2021 surveys within Henry
W. Coe State Park.
Prostrate Vernal Pool Navarretia
Prostrate vernal pool navarretia (Navarretia prostrata) is a CRPR 1B.1 species. Prostrate vernal
pool navarretia is an annual herb within the phlox family (Polemoniaceae) that grows in
meadows, seeps, vernal pools, and mesic areas in coastal scrub, and alkaline valley and foothill
grassland habitats. It occurs in California in the western San Joaquin Valley, interior South
Coast Ranges, central South Coast, and Peninsular Ranges in Alameda, Los Angeles, Merced,
Monterey, Orange, Riverside, San Bernardino, San Diego, and San Luis Obispo Counties.
Prostrate vernal pool navarretia usually flowers from April to July and occurs at elevations
between 0 and 3,970 feet above msl. This species was observed on the east side of San Felipe
Lake in the floodplain, in association with seasonal wetland habitat as well as saline clover
(Trifolium hydrophilum). In total one population and approximately 8,244 individuals of prostrate
vernal pool navarretia were observed during the surveys in 2020. No individuals or populations
of prostrate vernal pool navarretia were observed during the 2021 surveys within Henry W. Coe
State Park.
Most Beautiful Jewel-Flower
Most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) is a CRPR 1B.2 species.
Most beautiful jewel-flower is an annual herb within the mustard family (Brassicaceae) that
generally grows on serpentine substrates in chaparral, cismontane woodland, and valley and
foothill grassland habitats. It occurs in California in the eastern San Francisco Bay Area and
central South Coast Ranges in Alameda, Contra Costa, Monterey, Santa Barbara, Santa Clara,
San Luis Obispo, and Stanislaus Counties. Most beautiful jewel-flower usually flowers from
March to September and occurs at elevations between 310 and 3,280 feet above msl. This
species was observed on scree and talus slopes not associated with serpentine in conjunction
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with two other special-status species: Santa Clara thorn-mint and Brewer’s clarkia. During the
2020 surveys five populations and approximately 44 individuals of most beautiful jewel-flower
were observed, with an additional population comprised of approximately 10 individuals
observed during the 2021 surveys in Henry W. Coe State Park. In total six populations and 54
individuals of most beautiful jewel-flower were observed in the Project study area.
Saline Clover
Saline clover (Trifolium hydrophilum) is a CRPR 1B.2 species. Saline clover is an annual herb
within the legume family (Fabaceae) that grows in marshes, swamps, valley and foothill
grassland (mesic, alkaline), and vernal pool habitats. It occurs in California in the Sacramento
Valley, central California, and western California. Saline clover usually flowers from April to June
and occurs at elevations between 0 and 985 feet above msl. This species was observed on the
east side of San Felipe Lake in the floodplain, in association with seasonal wetland habitat as
well as prostrate vernal pool navarretia. In total, one population and approximately 562
individuals of saline clover were observed during the surveys in 2020. No individuals or
populations of saline clover were observed during the 2021 surveys within Henry W. Coe State
Park.
Special-Status Wildlife
Numerous surveys to assess the potential for special-status wildlife species were conducted
within the upstream and downstream areas in 2020 (Biological Resources – Botanical/Wildlife
Appendix Attachment A). Most of these efforts were focused on identification of rare,
threatened, and endangered species and on mapping the extent of habitats and wetlands. Table
3.5-4 outlines surveys and assessments that have been performed in the Project study area,
type of survey/assessment conducted, and the time frame that they were conducted. Specialstatus species that may occur specifically within the access and utility area were determined
based on aerial imagery desktop mapping and online database review and/or literature review
and are based on species descriptions and ranges from resources such as CDFW’s California
Wildlife Habitat Relationships System (CDFW 2014), occurrence data from the CNDDB (CDFW
2021e), and field identification and distribution observations within the Project study area
(Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit B). For additional
information associated with the species listed below and potential suitable habitat within
upstream and downstream areas of the Project study area see the Biological Resources –
Botanical/Wildlife Appendix Attachment A (Exhibits B through E) and Attachment D. Results of
the desktop evaluations for access and utility areas have been incorporated into the discussion
below.
Vernal Pool Fairy Shrimp
Vernal pool fairy shrimp was Federally listed as a threatened species on September 19, 1994,
and it is the subject of a recovery plan published in 2005 (USFWS 2005a). This species is not
State listed. Vernal pool fairy shrimp typically occur in vernal pools or vernal-like habitats such
as in seasonally rain-filled pools and swale, earth slump, or basalt-flow depression pools, which
are situated above impervious soil layers (i.e., hardpan or bedrock) within annual grasslands.
Occupied habitats generally include a complex of vernal pools with upland mounds interspersed
with basins, swales, and drainages connecting the vernal pool features (USFWS 2005a). A
portion of the access and utility areas occur within the current range of vernal pool fairy shrimp.
Based on the desktop mapping efforts, no vernal pools are present, but several seasonal
wetlands were identified within the access and utility areas. These seasonal wetlands may
provide marginal (i.e., low quality) habitat for vernal pool fairy shrimp depending upon the
duration the features are inundated and the depth of inundation during the species life cycle. As
such, this species has a low potential to occur within the access and utility areas.
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Date

Special-Status Botanical
Species

Focused special-status plant botanical
surveys and non-native invasive plant
mapping.

March 16 to April 6, 2020, May 4 to May
22, 2020, and July 20 to August 14, 2020.
March 29 to March 31, 2021, May 3 to
May 5, 2021, and August 3 to August 5,
2021

Special-Status Amphibian
Species

Protocol habitat assessment and
reconnaissance surveys.

March 10, 11, 12, 30; April 1, 2; and May
7, 8, 2020

Special-Status Reptile
Species

Habitat assessment surveys.

March 10, 11, 12, 30; April 1, 2; and May
7, 8, 2020

Special-Status Mammalian
Species

Habitat assessment surveys.

March 10, 11, 12, 30, April 1, 2, and May
7, 8, 2020

Special-Status Insect
Species

Habitat assessment surveys.

March 16 to April 6, 2020, May 4 to May
22, 2020, and July 20 to August 14, 2020.

Protocol Nesting Surveys

January 8, 9, and 10, 2020, February 10,
11, 19, and 20, 2020, March 6, 2020,
March 3 and 4, 2020, March 11, 12, and
13, 2020, April 28 and 29, 2020, June 2
and 3, 2020

Bald and Golden Eagle

Vernal Pool Tadpole Shrimp
Vernal pool tadpole (Lepidurus packardi) shrimp was Federally listed as an endangered species
on September 19, 1994, and it is the subject of a recovery plan published in 2005 (USFWS
2005a). This species is not State listed. Vernal pool tadpole shrimp are found in seasonal
wetlands, such as alkaline pools, clay flats, vernal lakes, vernal pools, and vernal swales,
ranging from clear to highly turbid (Helm 1998). This species typically inhabits grass or mudbottomed pools and swales (Eriksen and Belk 1999). A portion of the transmission line and
access road areas occur within the current range of vernal pool tadpole shrimp. Based on the
desktop mapping efforts, no vernal pools were identified, but several seasonal wetlands were
identified within the access and utility area. These seasonal wetlands may provide marginal
(i.e., low quality) habitat for vernal pool tadpole shrimp depending upon the duration the features
are inundated and the depth of inundation during the species life cycle. As such, this species
has a low potential to occur within the access and utility area.
Valley Elderberry Longhorn Beetle
Valley elderberry longhorn beetle (Desmocerus californicus dimorphus) was Federally listed as
a threatened species on August 8, 1980, and it is the subject of a revised recovery plan
published in 2019 (USFWS 2019). This species is not State listed. The valley elderberry
longhorn beetle is primarily found in riparian areas, and is closely associated with its host plant,
elderberry, which it is dependent on for all its life stages (USFWS 2019). A portion of the access
and utility area occurs within the current range of valley elderberry longhorn beetle, with a
majority of the Project study area occurring outside the current range. The nearest documented
CNDDB occurrence was recorded in 1987 and located approximately 13 miles away from the
access and utility areas, near Los Banos Reservoir. In addition to no CNDDB occurrence within
5-miles of the Project study area, valley elderberry longhorn beetle is more likely to occur under
500 feet in elevation (above msl) (USFWS 2019). Given the lack of elderberry shrubs present in
the Project study area, the age and distance of the nearest documented occurrence (i.e., over
30 years old and over 13 miles away), and the fact that all access and utility area portion of the
Project study area is above 500 feet above msl, this species has no potential to occur and is not
evaluated further in this EIR.
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Monarch Butterfly
Monarch butterfly (Danaus plexippus plexippus) is listed as a federal candidate species and is
not State listed. Potential suitable breeding and migration habitat for the monarch butterfly
occurs adjacent to and upstream from North Fork Dam. Downstream from Pacheco Reservoir,
habitat becomes fragmented due to SR 152 and mixed agricultural and rural residential land
use, creating marginal breeding and migration habitat. The Project study area does not support
overwintering habitat. Breeding and migration habitat are dependent upon the species’ host and
nectar plants, which grow in a variety of vegetation communities. Within the upstream and
downstream areas, 11 populations of approximately 7,300 host plants (e.g., milkweed
[Asclepias spp.]) encompassing 24 acres throughout the Project study area were identified that
could provide potential breeding habitat for the species. Migration habitat is also present in the
Project study area consisting of forests, woodlands, chaparral, and grasslands. Based on the
Project study area being within the range of the species and potential breeding and migration
habitat occurring within the Project study area, this species has a moderate potential to occur
within the Project study area.
Bay Checkerspot Butterfly
Bay checkerspot butterfly (Euphydryas editha bayensis) was Federally listed as a threatened
species in 1987 and it is the subject of a recovery plan published in 1998 (USFWS 1998a). This
species is not State listed. Historically, bay checkerspot butterfly occurred in the San Francisco
Bay area region; however, the current range of the bay checkerspot butterfly has been
significantly reduced and currently only one core area remains in the Coyote Ridge area of
Santa Clara County. All known extant occurrences of bay checkerspot butterfly are within a 9mile radius of Coyote Ridge and the home range of the species is extremely limited given they
are only known to disperse up to 4.7 miles from an existing population (USFWS 2009). The
nearest documented population of bay checkerspot butterfly is approximately 10 miles west of
the Project study area.
Based on the field surveys conducted in 2019 and 2020, grasslands associated with serpentine
or ultramafic soils to support egg laying and larval development for bay checkerspot butterfly is
absent from the Project study area; however, the host plants (i.e., dwarf plantain [Plantago
erecta] and/or purple owl’s clover [Castilleja densiflora or C. exserta]) for bay checkerspot
butterfly were observed in low abundances intermixed with non-native annual grasslands in the
upstream and downstream areas of the Project study area. These host plant species are not
strict serpentine endemics and occur in non-serpentine soils. Bay checkerspot butterflies will not
feed on larval host plants that grow in non-serpentine soils that are intermixed with non-native
grassland species (USFWS 2009); and therefore, the Project study area offers very limited
habitat value for the species. As such, bay checkerspot butterfly has no potential to occur in the
Project study area and is not evaluated further in this EIR given the distance of the nearest
known extant bay checkerspot butterfly population to the Project study area (i.e., over 10 miles);
the currently understood dispersal distance of the species (i.e., under 5 miles); and the limited
value of the potential breeding habitat identified during the surveys within the Project study area
(i.e., only small patches of host plants intermixed with NNIP species were identified in areas of
non-serpentine soils).
Western Bumble Bee
Western bumble bee (Bombus occidentalis) is not Federally listed and is State listed as
candidate endangered. Approximately 1,297 acres of grassland habitat in the Project study area
provide potential foraging and nesting habitat for western bumble bee; however, this species
nests primarily in underground cavities such as old squirrel or other animal nests and in open
west-southwest slopes bordered by trees. Within the grassland habitats in the Project study
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area, minimal ground squirrel (Otospermophilus beecheyi) burrows were observed within the
Project study area but smaller burrows (i.e., gopher [Thomomys bottae]) were observed.
Although the Project study area may provide foraging and nesting habitat, current research
indicates populations are restricted to high elevations sites in California and along the Northern
California coast (CDFW 2019). In addition, the nearest documented occurrence of western
bumble bee is over 20 miles away from the Project study area. Based on these results, this
species has a low potential to occur within the Project study area.
Crotch Bumble Bee
Crotch bumble bee (B. crotchii) is not Federally listed and is State listed as candidate
endangered. Potential foraging and nesting habitat (i.e., grasslands and scrub habitats) for
crotch bumble bee is present both upstream and downstream from North Fork Dam. Within the
Project study area, there is approximately 1,912 acres of potential foraging and nesting habitat
consisting of grassland and scrub vegetation communities; however, within the grassland
habitats, minimal ground squirrel burrows were observed within the Project study area as
discussed above under western bumble bee. Although the Project study area may provide
foraging and nesting habitat, current research indicates populations are restricted to the
California coast, deserts, Central Valley, and adjacent foothills (CDFW 2019). In addition, the
nearest documented occurrence of crotch bumble bee is over 20 miles away from the Project
study area. Based on these results, this species has a low potential to occur within the Project
study area.
California Tiger Salamander
California tiger salamander (Ambystoma californiense) was federally listed as a threatened
species on August 8, 2004, and it is the subject of a recovery plan published in 2017 (USFWS
2017a). This species is also State listed as threatened and CNDDB occurrences for this species
have been recorded in the Project study area (Biological Resources – Botanical/Wildlife
Appendix Attachment A). Based on the results from the site assessment surveys, terrestrial
vegetation mapping and the aquatic resources delineation, the Project study area contains
approximately 6,082 acres of suitable aquatic, upland, and dispersal habitat for California tiger
salamander, which includes both the upstream and downstream areas. Aquatic features
consisting of ponds of varying sizes (from less-than 0.01 acre to San Felipe Lake [approximately
74 acres]) and have sufficient water depths and emergent vegetation to provide potential
breeding habitat for this species. Suitability or likelihood of successful California tiger
salamander breeding within perennial San Felipe Lake and Pacheco Reservoir is diminished
due to the presence of non-native predatory species (e.g., bass species [Micropterus spp.],
sunfish [Centrarchidae spp.], American bullfrog). These water bodies appear to hold water long
enough for California tiger salamander larvae to metamorphosis (i.e., features remain ponded
generally until June and July). Within the access and utility area, no breeding habitat was
identified; however, there is approximately 2,607 acres of aquatic, upland and dispersal habitat
based on the desktop analysis.
In addition, there are approximately 570 acres of USFWS-designated critical habitat for
California tiger salamander, Unit 12, located within the Project study area from San Felipe Lake
east along SR 152/Pacheco Creek corridor to approximately Casa de Fruta Parkway at creek
mile 7. Critical habitat is identified by the presence of physical or biological features, previously
termed primary constituent elements, that are essential to the conservation of a Federally listed
species upon which designated or proposed critical habitat for the species is based. Physical
and biological features may include but are not limited to space for growth of individuals and
populations; food, water, air, light, minerals, or other nutritional or physiological requirements;
cover or shelter; sites for breeding, reproduction, rearing of offspring, germination, or seed
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dispersal; and habitats that are protected from disturbance or are representative of the species’
historical geographic and ecological distribution. The physical and biological features (i.e.,
primary constituent elements) of critical habitat for California tiger salamander include aquatic
breeding habitat (i.e., freshwater aquatic features such as ponds, wetlands or vernal pools that
support inundation during winter rains and hold water for a minimum of 12 weeks in a year of
average rainfall), upland habitat adjacent and accessible to and from breeding ponds that
contain small mammal burrows or other underground habitat, and accessible upland dispersal
habitat between aquatic breeding habitat (USFWS 2021). Based on surveys conducted, the
physical and biological features for California tiger salamander critical habitat is present in the
Unit 12 boundary within the Project study area; therefore, this species has a high potential to
occur within the Project study area.
California Red-Legged Frog
California red-legged frog (Rana draytonii) was Federally listed as a threatened species on June
24, 1996, and it is the subject of a recovery plan published in 2002 (USFWS 2002). This species
is also a CDFW species of special concern and CNDDB occurrences have been recorded for
this species in the Project study area (Biological Resources – Botanical/Wildlife Appendix
Attachment A). Based on the results from the site assessment, terrestrial vegetation mapping
and the aquatic resources delineation, the upstream and downstream areas contain
approximately 6,573 acres of suitable aquatic, upland, and dispersal habitat for California redlegged frog. Aquatic features consisting of small to large size ponds, ranging in size from lessthan 0.01 acre to San Felipe Lake, and have sufficient water depths and emergent vegetation to
provide potential California red-legged frog breeding habitat. They also appear to hold water
long enough for California red-legged frog tadpoles to area metamorphosis (i.e., features remain
ponded generally until June and July). However, suitability or likelihood of successful California
red-legged frog breeding within perennial San Felipe Lake and Pacheco Reservoir is diminished
due to presence of non-native predatory species. Within the access and utility area no breeding
habitat was identified; however, there is approximately 2,607 acres of aquatic, upland and
dispersal habitat based on desktop analysis.
In addition, there is approximately 8,047 acres of USFWS-designated critical habitat for
California red-legged frog, STC-2 unit, located within the Project study area from the northern
portion of the Project study area, south to approximately the SR 152 and SR 156 interchange.
The physical and biological features for California red-legged frog critical habitat are aquatic and
upland areas where suitable breeding and nonbreeding habitat is interspersed throughout the
landscape and is interconnected by unfragmented dispersal habitat. Aquatic habitat includes
standing bodies of fresh water such as stock ponds or slow-moving streams or pools within
streams, or other ephemeral or permanent water bodies. Aquatic breeding habitat must hold
water for a minimum of 20 weeks per year. Upland habitat includes areas within 1 mile of the
edge of riparian or aquatic habitat and composed of grassland, woodland, wetland/riparian
vegetation communities and may include structural features such as rocks, woody debris and
leaf litter, and small mammal burrows. Dispersal habitat includes upland habitats or riparian
habitats within 1 mile of occupied locations. Physical and biological features (i.e., primary
constituent elements) of critical habitat for California red-legged frog include aquatic breeding
and nonbreeding habitat, upland habitat, and dispersal habitat (USFWS 2010). Based on
surveys conducted, the physical and biological features for California red-legged frog critical
habitat are present in the STC-2-unit boundary within the Project study area; therefore, this
species has a high potential to occur within the Project study area.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-34

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

Foothill Yellow-legged Frog
Foothill yellow-legged frog (Rana boylii) is not Federally listed and the species for the Project
study area region is State listed as endangered. Based on the results from the reconnaissancelevel habitat assessment surveys along with terrestrial vegetation mapping and the aquatic
resources delineation, the Project study area contains approximately 86 acres of aquatic
breeding habitat, 254 acres of aquatic non-breeding habitat, and 174 acres of dispersal habitat
for foothill yellow-legged frog. The suitable aquatic breeding habitat occurs primarily on North
Fork Pacheco Creek upstream from North Fork Dam and along the South Fork Pacheco Creek.
There is one historical CNDDB occurrence record from 1950 for this species located along
Pacheco Creek, downstream from North Fork Dam (CDFW 2021e). Suitable dispersal and
foraging habitat for this species is also present in Pacheco Creek downstream from North Fork
Dam in the form of cobble and sand bank, rock outcrops, and deeper pools; however, this
portion of the creek lacks breeding habitat due to flow regimes that negatively affect breeding. In
addition, no foothill yellow-legged frogs were observed during pedestrian surveys (SCVHA
2020). According to the Santa Clara Valley Habitat Agency’s (SCVHA) report (2020) foothillyellow legged frog are absent within Pacheco Creek below North Fork Dam based on regulated
discharges and on SCVHA surveys conducted in April and July 2019 as part of a separate
study. Within the access and utility area, no suitable aquatic habitat for this species was
identified. Based on this information and the presence of potentially suitable habitat within the
Project study area, foothill yellow-legged frog has a moderate potential to occur in the portion of
the Project study area above North Fork Dam and Pacheco Reservoir.
Western Pond Turtle
Western pond turtle (Emys marmorata) is not Federally listed and is a CDFW species of special
concern. Based on the results from the reconnaissance-level habitat assessment surveys along
with terrestrial vegetation mapping and the aquatic resources delineation, there is approximately
681 acres of aquatic habitat for western pond turtle within the upstream and downstream areas
in the form of ponds, Pacheco Reservoir, and Pacheco Creek. This includes approximately 476
acres in the downstream area and approximately 206 acres in the upstream area. Numerous
areas of basking habitat were also observed within the upstream and downstream areas,
including rock outcrops, logs, gravel, and sandy banks. Approximately 804 acres of nesting
habitat occurs in downstream area and 923 acres in the upstream area in the form of grassland.
Within the access and utility area less than 1 acre of aquatic habitat and approximately 2,600
acres of dispersal and upland habitat was identified. Western pond turtles have been
documented in the Project study area during the surveys along downstream area of the Project
study area.
Silvery Legless Lizard, San Joaquin Coachwhip, and Coast Horned Lizard
Silvery legless lizard (Anniella pulchra pulchra), San Joaquin coachwhip (Masticophis flagellum
ruddocki) and coast horned lizard (Phrynosoma blainvillii) are not Federally listed; all three
species are CDFW species of special concern. The woodland, riparian, chaparral, and
grassland vegetation communities present in the Project study area may provide up to 5,800
acres of potentially suitable habitat for silvery legless lizard and coast horned lizard. However,
the potential for the Project study area to support the species is very low given that loose soils
for burrowing for silvery legless lizard and sandy washes to support coast horned lizard are
absent from the Project study area (i.e., there is poor habitat quality in the Project study area for
both species); and as such, there is a low potential for both species to occur within the Project
study area.
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Grasslands, scrub/chaparral, and pasture habitats are present in the Project study area and
provide potential habitat for the San Joaquin coachwhip. Approximately 2,200 acres of
grassland, scrub/chaparral, and pasture occurs within both the upstream and downstream
areas. Within the access and utility area, there is approximately 1,996 acres of potential habitat
based on desktop analysis. Although no CNDDB occurrences for this species have been
documented within 5 miles of the Project study area, potentially suitable habitat for this species
occurs within the Project study area; therefore, this species has a moderate potential to occur.
Giant Garter Snake
Giant garter snake (Thamnophis gigas) was Federally listed as a threatened species on October
20, 1993, and it is the subject of a recovery plan published in 2017 (USFWS 2017b). This
species is also State listed as threatened. Giant garter snakes inhabit marshes, sloughs, ponds,
small lakes, small streams, agricultural rice fields, drainages, and canals, and is typically absent
from fast-moving, water bodies such as high gradient streams, and large lakes which often lack
vegetative cover (USFWS 2012a; USFWS 2017b). Only the eastern portion of the access and
utility area is located in the range of giant garter snake. Aquatic habitats along with potential
upland refugia habitats (e.g., upland areas with small mammal burrows) are present in very
limited quantities within the Project study area and are not typically associated with this species.
There are no CNDDB occurrences for this species within 5 miles of the Project study area.
There is no suitable aquatic habitat for giant garter snake within the portions of the Project study
area that fall within the range of the species (i.e., portions of the access and utility area); and as
such, the species has no potential to occur and is not evaluated further in this EIR.
Special-Status and Other Protected Birds and Raptors
Birds nest in a variety of places, including trees, shrubs, man-made structures, and the ground.
This section describes the special-status and migratory birds protected under the MBTA 4 and
under Sections 3500-3516 of the California Fish and Game Code 5 (FGC) for game birds and
birds of prey that have potential to occur in the Project study area. Several bird species
including raptors, waterfowl, and passerines occur within the Project study area and were
observed during the field surveys occurring during the 2019 and 2020 field seasons.
Least Bell’s Vireo
Least Bell’s vireo (Vireo bellii pusillus) was Federally listed as an endangered species on May 3,
1986, and it is the subject of a draft recovery plan published in 1998 (USFWS 1998b). This
species is also listed by the State as endangered. Based on the field surveys conducted in 2019
and 2020 only low-quality riparian foraging habitat for least Bell’s vireo exists in the downstream
area. Potential nesting habitat for least Bell’s vireo is absent in the Project study area given that
the riparian woodlands lack the stratified structure, vegetative density, and width required by the
species (riparian corridors are less than 400 feet wide [much less than species’ 800-foot
requirement). Based on the surveys conducted, approximately 33 acres of low-quality foraging
habitat exists downstream from the existing North Fork Dam within the Project study area. Least
Bell’s vireo has a low potential to occur within the Project study area given the lack of suitable
nesting habitat, the age of the last documented occurrence of the species in the region (i.e., 20
years old), and negative findings after more than 10 years of focused surveys following the 2001
sighting (SCVHA 2020).

The MBTA of 1918 enacts the provisions of treaties between the U.S., Great Britain, Mexico, Japan, and the Soviet Union and
authorizes the U.S. Secretary of the Interior to protect and regulate the taking of migratory birds. This treaty makes it unlawful to
take, possess, buy, sell, purchase, or barter any migratory bird listed under the act, including feathers or other parts, nests, eggs, or
products, except as allowed by implementing regulations.
5
Section 3500-3516 give CDFW authority to protects game birds, birds of prey, migratory birds, and fully protected birds from take
or possession, except as otherwise provided by the code (e.g., incidental take under CESA).
4
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Other Special-Status and Nesting Migratory Passerines
The following six other special-status passerine species that have potential to occur or are
known to occur in the Project study area:
•

Grasshopper sparrow (Ammodramus savannarum): CDFW species of special concern
(SSC)

•

Tricolored blackbird (Agelaius tricolor): CESA threatened

•

Yellow warbler (Setophaga petechia): CDFW SSC

•

Yellow-breasted chat (Icteria virens): CDFW SSC

•

Loggerhead shrike (Lanius ludovicianus): CDFW SSC

•

Purple martin (Progne subis): CDFW SSC

A wide array of habitats in the Project study area provides potential nesting and foraging habitat
for the six other special-status passerine species. Approximately 121 acres of fresh emergent
vegetation and other suitable nesting substrates (e.g., large patches of Himalayan blackberry
thickets) for tricolored blackbirds were generally identified along Pacheco Creek and San Felipe
Lake in the downstream area. The SCVHA also identified an active tricolored blackbird breeding
colony at Ciraulo pond in 2021, adjacent to Pacheco Creek, a recently acquired conservation
property just upstream from the Pacheco Creek Preserve (Terry, Personal Communication,
2021). Ciraulo pond provides a small amount of suitable habitat for tricolored blackbird nesting
given that the fresh emergent vegetation present in the pond is fragmented and small in size.
The pond dries out frequently during dry and critical water years (i.e., during times of drought)
as well as in summer and fall months when reservoir releases cease. Following cessation of
reservoir releases in summer 2020, Ciraulo Pond was dry, groundwater levels declined (SCVHA
2020), and subsequent tricolored blackbird nesting in 2021 occurred during severe drought
conditions. Vegetative structure comprising suitable nesting substrate for tricolored blackbird is
expected to be present during a variety of conditions, from severe drought to wet years.
Suitable woody riparian habitats amounting to approximately 414 acres for yellow warbler and
yellow breasted chat is also present along Pacheco Creek and San Felipe Lake in the
downstream area. Grassland and shrubland habitats that could support grasshopper sparrow
and loggerhead shrike nesting is present throughout the Project study area and amounts to
approximately 1,465 acres. Approximately 3,482 acres of woodland habitats that may contain
snags and cavities (e.g., oak woodlands) suitable for purple martin nesting is present within the
Project study area. Within the access and utility area approximately 2,610 acres of potential
nesting and foraging habitat was identified for these six special-status passerine species.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
Given the abundance of potential nesting and foraging habitat within the Project study area,
grasshopper sparrow, yellow warbler, yellow-breasted chat, loggerhead shrike, and purple
martin all have a moderate potential to occur within the Project study area. Based on the recent
observation of a breeding colony along Pacheco Creek, tricolored blackbird is known to occur in
the Project study area.
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In addition to special-status passerine species, other migratory nesting birds protected under
the MBTA and Sections 3500-3516 of the FGC also have potential to nest in many of the
habitats and land cover types identified in the Project study area. Many migratory birds
protected under the MBTA have been documented in the Project study area during surveys,
including species such as California scrub jay (Aphelocoma californica), Canada goose (Branta
canadensis), common merganser (Mergus merganser), acorn woodpecker (Melanerpes
formicivorus), and California quail (Callipepla californica).
Special-Status and Protected Raptor Species
The following 10 special-status and/or protected raptor species have potential to occur in the
Project study area based on the results of the desktop/literature review and field surveys:
•

Short-eared owl (Asio flammeus): CDFW SSC

•

Long-eared owl (Asio otus): CDFW SSC

•

Western burrowing owl (Athene cunicularia): CDFW SSC

•

Golden eagle (Aquila chrysaetos): CDFW fully protected (FP), Bald and Golden Eagle
Protection Act

•

Swainson's hawk (Buteo swainsoni): CESA threatened

•

Northern harrier (Circus cyaneus): CDFW SSC

•

White-tailed kite (Elanus leucurus): CDFW FP

•

California condor (Gymnogyps californianus): CESA and ESA endangered and CDFW
FP

•

Bald eagle (Haliaeetus leucocephalus): CESA endangered and ESA delisted, Bald and
Golden Eagle Protection Act, CDFW FP

•

American peregrine falcon (Falco peregrinus anatum): CDFW FP

The raptor species listed above have been known to nest and forage in a variety of habitats and
land cover types such as woodlands, shrublands, and grasslands. Nests can occur in multiple
locations, including but not limited to, the branches of trees or shrubs, tree cavities, on the
ground, or in burrows. Many of these raptor species could nest in the Project study area,
typically beginning their nesting activities as early as January/February and can continue well
into late summer (e.g., July/August).
The Project study area provides potentially suitable nesting and foraging habitat for all 10
special-status raptors species. Approximately 1,354 acres of grasslands or livestock pasture
habitats within the upstream and downstream areas provide potential nesting habitat for
burrowing owl, and foraging habitat for most of the special-status raptor species. Approximately
427 acres of marsh habitat provides suitable potential nesting and foraging habitat for shorteared owl and northern harrier. Approximately 4,000 acres of woodland and scrub habitats
provide suitable nesting for bald eagle, golden eagle, Swainson’s hawk, and white-tailed kite.
Approximately 3,400 acres of dense woodland habitats provide suitable nesting habitat for the
long-eared-owl. Pacheco Reservoir, San Felipe Lake, and Pacheco Creek provide foraging
habitat for bald eagle. No cliff habitats with potential to support American peregrine falcon or
California condor nesting were observed in the Project study area; however, the area provides
potential grassland foraging habitat, as described above for the species. Within the access and
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utility area, there is approximately 2,601 acres of potentially suitable nesting and foraging
habitat for these eight special-status and protected raptor species (Biological Resources –
Botanical/Wildlife Appendix Attachment D).
Based on the potential nesting and foraging habitat within the Project study area western
burrowing owl, long-eared-owl, short-eared owl, and Swainson’s hawk have a moderate
potential to occur within the Project study area. The northern harrier, white-tailed kite, and
American peregrine falcon have been observed within the Project study area and are present.
Given the lack of nesting habitat for California condor and lack of documented occurrences in
and near the Project study area, this species has a low potential to occur. Nesting bald eagles
and golden eagles were documented in the Project study area during the ground and aerial
based surveys conducted in 2020. Other common protected raptor species (e.g., species
protected under the MBTA and/or species protected under FGC Sections 3500-3510) that have
been documented in the Project study area during surveys include species such as red-tailed
hawk (Buteo jamaicensis) and red-shoulder hawk (Buteo lineatus).
Special-Status Mammals
Mammal habitat assessments were conducted using the terrestrial vegetation mapping along
with daytime pedestrian surveys and visual observations within the Project study area to identify
suitable habitat for special-status mammals. Information collected during the habitat
assessment and considered in the following discussions included data on the following
characteristics: vegetation communities, aquatic features, surrounding land use, barriers to
movement, slopes and presence of suitable breeding and dispersal habitats.
Mountain Lion
Mountain lion (Pumas concolor) is not Federally listed and is State listed as candidate
threatened. All terrestrial habitat adjacent to and upstream from the existing North Fork Dam is
suitable habitat for mountain lion. Downstream from dam, habitat becomes fragmented due to
SR 152 and developed areas, creating marginal foraging habitat. Within the upstream and
downstream areas there is approximately 5,700 acres of suitable foraging habitat consisting of
woodlands, grasslands, aquatic features, and scrub/shrublands. The Project study area also
provides suitable habitat for mountain lion prey including mule deer and feral pigs (observed
during habitat assessment surveys). The access and utility areas also provide approximately
2,610 acres of suitable habitat for mountain lions. The species is considered present within the
Project study area because fresh sign (i.e., scatt and tracks) of the species was documented
during the field efforts performed in 2020.
San Joaquin Kit Fox
San Joaquin kit fox (Vulpes macrotis mutica) was Federally listed as an endangered species in
1967 and it is the subject of a recovery plan published in 1998 (USFWS 1998c). This species is
also listed by the State as threatened. The Project study area provides suitable dispersal habitat
(i.e., habitats for movement and foraging) for San Joaquin kit fox. Based on the vegetation
mapping efforts and the reconnaissance-level habitat assessment surveys within the upstream
and downstream areas there are approximately 520 acres of suitable dispersal habitat (i.e.,
grassland areas with slopes of less than five percent) and approximately 868 acres of lowquality dispersal habitat (i.e., grassland areas with slopes between five to 15 percent). Within
the access and utility area there is approximately 8 acres of potential low-quality dispersal
habitat. Although habitat for this species does occur in the Project study area, this species
typically inhabits burrows on slopes less than five percent and the potential habitat that is
available exists as fragmented spatially disjunct areas. Habitat suitability declines as terrain
ruggedness and average slope increase, primarily due to an associated increase in predation
risk for San Joaquin kit foxes. Also, this species is optimally adapted to arid environments with
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-39

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

sparse vegetation and a high proportion of bare ground, causing habitat suitability to decrease
with an increase in vegetation density (Cypher et al. 2013). There are no CNDDB occurrences
within the last 20 years documented within 5 miles of the Project study area. The last known
CNDDB occurrences are historical records from 1975, one located approximately 2 miles
southeast of the Project study area and one located approximately 4.5 miles west of the Project
study area. Therefore, San Joaquin kit fox has a low potential to occur within the Project study
area.
American Badger
American badger (Taxidea taxus) is not Federally listed and is listed by CDFW as a species of
special concern. The Project study area is located within the range of the American badger, and
suitable habitat for this species is primarily associated with the upstream and access and utility
areas. Potentially suitable habitat downstream from North Fork Dam becomes fragmented due
to agricultural land, residential development, and roadways. Within the upstream and
downstream areas, there are approximately 130 acres of dispersal habitat (i.e., riparian forest
and woodland) and approximately 6,000 acres of potential denning habitat (i.e., grasslands)
which could also be used for dispersal. The upstream and downstream areas also provide
suitable habitat for many prey species of the American badger. The access and utility area
provides approximately 2,607 acres of potentially suitable denning and dispersal habitat along
with providing suitable habitat for prey species. Based on the potential habitat within the Project
study area, this species has a moderate potential to occur.
Ringtail
Ringtail (Bassariscus astutus) is not Federally listed and is State listed as fully protected. The
Project study area is located within the range of ringtail, and the Project study area provides
suitable habitat for this species, primarily upstream from North Fork Dam. Within the upstream
and downstream areas there is approximately 3,700 acres of denning habitat associated with
woodland, riparian forest, shrub vegetation communities. Within the access and utility area there
is approximately 608 acres of suitable habitat for this species. Based on the potential habitat
within the Project study area, the species has a moderate potential to occur.
Pallid Bat, Townsend’s Big-Eared Bat, Western Mastiff Bat, and Western Red Bat
Pallid bat (Antrozous pallidus), Townsend’s big-eared bat (Corynorhinus townsendii), western
mastiff bat (Eumops perotis californicus) and western red bat (Lasiurus blossevillii) are not
Federally listed; all four are listed by CDFW as a species of special concern. The Project study
area is within the range of pallid bat, Townsend’s big-eared bat, western mastiff bat, and
western red bat and provides suitable habitat for these species (Biological Resources –
Botanical/Wildlife Appendix Attachment A). Within the upstream and downstream areas there is
approximately 3,700 acres of potential roosting habitat in the form of woodlands, riparian forest,
shrub vegetation communities. Within the access and utility areas there is approximately 2,610
acres of potential roosting and foraging habitat. Based on suitable roosting and foraging habitat
within the Project study area and documented CNDDB occurrences, pallid bat and western red
bat have a moderate potential to occur, and the Townsend’s big-eared bat has a high potential
to occur within the Project study area. Due to limited and low-quality roosting and foraging
habitat in the Project study area for western mastiff bat and no CNDDB occurrences within 5
miles, the species has a low potential to occur.
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Regulatory Framework

3.5.2.1 Federal Laws, Regulations, and Policies
Clean Water Act, Sections 404 and 401
The objective of the CWA of 1977, as amended, is to maintain and restore the chemical,
physical, and biological integrity of the nation’s waters. Discharge of dredged or fill material into
waters of the United States, including wetlands, is regulated under Section 404 of the CWA by
the USACE. The USACE authorizes the discharge of dredge or fill materials into jurisdictional
waterbodies through the issuance of a permit. Applicants for Section 404 permits are also
required to obtain Water Quality Certification through the state (SWRCB or RWQCB in
California) under Section 401 of the CWA.
Waters of the United States
Waters of the United States as defined in the CWA Sections 404 and 401 consist of wetlands
and “other waters” regulated by the USACE. On January 23, 2020, the U.S. Environmental
Protection Agency and the USACE finalized the NWPR which replaced all previous guidance
regarding features considered waters of the United States, (i.e., wetlands and “other waters”
subject to jurisdiction under the CWA). The most notable changes or redefinitions described in
the NWPR from previous guidance documents is ephemeral features (e.g., streams, ditches,
swales) are no longer considered waters of the United States, and wetlands must be adjacent to
other jurisdictional waters (i.e., physically touch, separated by a natural berm/bank or artificial
barrier where there is a hydrologic surface connection, or the wetlands are inundated during
flooding) to be considered waters of the United States.
In August 2021, the U.S. District Court for the District of Arizona vacated and remanded the
NWPR to USACE and EPA (Pascua Yaqui Tribe v. U.S. Environmental Protection Agency, No.
CV-20-00266). On September 3, 2021, these two agencies announced they have halted
implementation of the NWPR and are interpreting waters of the United States consistent with
the pre-2015 regulatory regime until further notice. Under the pre-2015 regulatory regime,
ephemeral waters and connected features may be considered waters of the U.S. if there is a”
significant nexus” to waters of the United States (EPA 2021).
The Project has the potential to result in the dredge or discharge of materials into waters of the
United States and permitting under Sections 404 and 401 of the CWA would be required.
Federal Endangered Species Act
The ESA of 1973 was established to protect and recover imperiled species and the ecosystems
upon which they depend. The USFWS and the National Marine Fisheries Service (NMFS)
administer the act. In the Project study area, the USFWS has jurisdiction over wildlife species,
and NMFS has jurisdiction over anadromous fish species.
ESA Section 7 states that all federal agencies must ensure that their actions do not jeopardize
the continued existence of a listed species or destroy or adversely modify critical habitat.
Consultation with USFWS or NMFS under Section 7 can be initiated only by federal agency
project-related activities and may result in an incidental take statement that authorizes activities
that may result in take but would not jeopardize the continued existence of a listed species or
adversely modify critical habitat.
For projects where there is no Federal lead agency or a Federal nexus that would require
Section 7 consultation with the USFWS, project proponents (i.e., non-Federal entities and
agencies) may obtain a Section 10 incidental take permit when there is the potential for “take” of
a Federally listed species. Section 10 (a)(1)(B) allows issuance of permits for take that is
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incidental to otherwise lawful project-related activities completed as part of non-federal project.
Take is defined under the ESA as to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect or attempt to engage in any such conduct. Incidental take permits require
preparation of a Habitat Conservation Plan (HCP). In addition, scientific monitoring, research,
and enhancement activities that may result in take may receive a scientific research and/or
enhancement permit under ESA Section 10(a)(1)(A).
For threatened species, the ESA does not automatically prohibit take, but instead authorizes
regulations deemed necessary for species conservation [ESA Section 4(d)]. Such Section 4(d)
regulations may include the take prohibitions of ESA Section 9.
Under Section 4(f) of the ESA, both NMFS and USFWS are required to publish a recovery plan
for each species it lists as threatened or endangered. These plans must have objective and
measurable criteria that would help the species be removed from the ESA list, a description of
site-specific management actions necessary for the species recovery and estimates of time and
cost to carry out the recommended recovery measures. Recovery plans are advisory and have
no legal effect.
Critical Habitat
The ESA requires the federal government (i.e., USFWS) to designate critical habitat for any
species it lists as endangered or threatened. Critical habitat is identified by the presence of
physical or biological features, previously termed primary constituent elements, that are
essential to the conservation of a Federally listed species upon which designated or proposed
critical habitat for the species is based. Physical and biological features may include but are not
limited to space for growth of individuals and populations; food, water, air, light, minerals, or
other nutritional or physiological requirements; cover or shelter; sites for breeding, reproduction,
rearing of offspring, germination, or seed dispersal; and habitats that are protected from
disturbance or are representative of the species’ historic geographic and ecological distribution.
Within the Project study area, USFWS designated critical habitat occurs for California redlegged frog and California tiger salamander. Critical habitat for California tiger salamander only
occurs in the downstream portion of the Project study area. Critical habitat for California redlegged frog occurs in the majority of the Project study area, including the access and utility area
accounting for approximately 8,047 acres.
Migratory Bird Treaty Act
The MBTA of 1918 enacts the provisions of treaties between the United States, Great Britain,
Mexico, Japan, and the Soviet Union and authorizes the U.S. Secretary of the Interior to protect
and regulate the taking of migratory birds. This treaty makes it unlawful to take, possess, buy,
sell, purchase, or barter any migratory bird listed under the act, including feathers or other parts,
nests, eggs, or products, except as allowed by implementing regulations.
The Project would comply with applicable provisions of the MBTA.
Bald and Golden Eagle Protection Act
In addition to the MBTA, the Bald and Golden Eagle Protection Act, as amended in 1990,
prohibits the take, possession, and transport of the parts, nests, or eggs of the species without
prior authorization. Take is defined in the Bald and Golden Eagle Protection Act as to pursue,
shoot, shoot at, poison, wound, kill, capture, trap, collect, destroy, molest, or disturb. An
incidental take permit from the USFWS must be obtained for new activities/projects that are
located near eagle nests, roosting sites, and foraging areas and have potential to result in take
of the species.
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If it is determined the Project would result in take of bald eagles or golden eagle, an incidental
take permit from the USFWS would be required.
Fish and Wildlife Coordination Act
The Fish and Wildlife Coordination Act (16 U.S. Code 661 et seq.) requires that whenever any
body of water is proposed or authorized to be impounded, diverted, or otherwise controlled or
modified, the lead federal agency must consult with USFWS, the state agency responsible for
fish and wildlife management, and NMFS. Section 662(b) of the Act requires the lead federal
agency to consider the recommendations of USFWS and other agencies. The
recommendations may include proposed measures to mitigate or compensate for potential
damages to wildlife and fisheries associated with a modification of a waterway.
Executive Orders
Federal agencies are guided by Presidential Executive Orders established to protect the
environment. Relevant Executive Orders include:
•

Executive Order 11990 (Wetlands): For projects that could affect wetlands, Federal
agencies are required to demonstrate that no practicable alternative exists to avoid the
wetland(s) and that all practicable avoidance, mitigation, and/or preservation measures
have been incorporated into the project to minimize impacts on wetlands. Federal
agencies are also required to provide opportunity for early public review of any plans or
proposals for new construction in wetlands.

•

Executive Order 11988 (Floodplain Management): For projects that may be in a
floodplain, Federal agencies are required to evaluate the effects of the action on the
floodplain and identify practicable alternatives or measures to avoid long- and short-term
adverse impacts associated with the occupancy and modification of the floodplain and to
avoid incompatible development in the floodplain.

•

Executive Order 13112 (Invasive Species): Federal agencies are required to prevent
the introduction of invasive species and not authorize actions that could cause or
promote the introduction or spread of invasive species. Federal agencies need to identify
feasible and prudent measures to minimize the risk of harm caused by invasive species.

•

Executive Order 13186 (Migratory Birds): Federal agencies are required to evaluate
the effects of their actions on migratory birds, with emphasis on species of concern, and
to minimize the take of migratory birds through development of procedures for evaluating
such take and conservation efforts in coordination with the USFWS. This Executive
Order further implements the MBTA and requires coordination between the USFWS and
Federal agencies.

3.5.2.2 State Laws, Regulations, and Policies
California Endangered Species Act
The CESA under Section 2081 subdivision (b) of the FGC prohibits “take” of state-listed species
and protects native species of fishes, amphibians, reptiles, birds, mammals, invertebrates, and
plants, and their habitats, that are threatened with extinction or experiencing a significant
decline which, if not halted, would lead to a threatened or endangered designation. Take is
defined in Section 86 of the FGC as “hunt, pursue, catch, capture, or kill, or attempt to hunt,
pursue, catch, capture, or kill.” CESA authorizes the CDFW to issue incidental take permits for
state-listed species when specific criteria are met.
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An incidental take permit from CDFW would be required if it is determined the Project would
result in take of state-listed species.
Porter-Cologne Water Quality Control Act
The Porter-Cologne Water Quality Control Act authorizes the SWRCB to oversee water quality
policy and establishes nine RWQCBs to protect and enhance water quality at the regional and
local levels. In addition to preparing water quality control plans to designate beneficial uses of
water bodies in each region, the RWQCBs issue waste discharge requirements for activities that
result in pollutant or nuisance discharges that may affect surface or groundwater, including
waters of the state (e.g., isolated wetlands) not subject to USACE jurisdiction (see SWRCB
2020).
Waters of the State
Waters of the State are defined under the Porter-Cologne Water Quality Control Act and are
further described for wetlands in the SWRCB’s Implementation Guidance for the State Wetland
Definition and Procedures for Discharges of Dredged or Fill Material to Waters of the State
(SWRCB 2020). SWRCB uses similar definitions as those described in the CWA to define
wetlands and “other waters” and are further described below:
•

Wetlands: Wetlands are considered waters of the State when features meet the threeparameters/criteria used by the USACE (i.e., prevalence of hydrophytic vegetation,
hydric soils, and hydrology). The State definition differs for wetlands in cases where
features are naturally devoid of vegetation (i.e., features with less than five percent
cover) where the hydric substrate indicators (i.e., hydric soils and hydrology) can act as
a substitute for a dominance of hydrophytic vegetation. Under the state definition
isolated wetlands are also considered waters of the State (i.e., non-adjacent features are
jurisdictional).

•

Other Waters: Similar to the waters of the United States definition, all “other water”
features must have an OHWM; however, unlike the waters of the United States, the
state definition extends the jurisdiction to include ephemeral and isolated other water
features as waters of the State.

The Project would comply with regulatory requirements for waters of the State.
Fish and Game Code
The FGC provides several provisions for the protection of water features and the State’s plant,
fish, and wildlife resources, including the following relevant sections:
•

Sections 1600-1616 (Streambed Alteration): The CDFW is responsible for the
protection and conservation of fish and wildlife resources in California. Under Section
1602, CDFW has the authority to issue lake or streambed alteration agreements for
construction activities that substantially divert or obstruct the natural flow or substantially
change the bed, channel, or bank of any river, stream, or lake designated by the CDFW
as providing resources for fish or wildlife.

•

Sections 1900-1913 (Native Plant Protection Act): The Native Plant Protection Act
prohibits the taking, possessing, or sale within the State of any plants that the CDFW
has determined are rare, threatened, or endangered. The CDFW has the authority to
enforce the provisions of this act and authorize measures to salvage native plants that
may otherwise be affected by Project activities, if deemed appropriate.
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•

Sections 3500-3516 (Game Birds and Birds of Prey): The CDFW protects game birds,
birds of prey, migratory birds, and fully protected birds from take or possession, except
as otherwise provided by the code (e.g., incidental take under CESA).

•

Sections 3511, 4700, 5050, and 5515 (Fully Protected Species): California statutes
accord a “fully protected” status to a number of specifically identified birds, mammals,
reptiles, amphibians, and fish. These species cannot be “taken,” even with an incidental
take permit.

The Project would require permits/authorizations from CDFW for impacts on features subject to
FGC Section 1602, native plants protected under the Native Plant Protection Act, or avian
species protected under FGC Section 3500-3516. CDFW cannot authorize the take of species
listed as fully protected.
3.5.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara Valley Habitat Plan
Six local partners including the County of Santa Clara, Santa Clara Valley Transportation
Authority, Valley Water, and the cities of San José, Gilroy, and Morgan Hill prepared and
adopted the Santa Clara Valley Habitat Plan (SCVHP) (Santa Clara County et al. 2012), which
is a multi-species habitat conservation plan that primarily covers southern Santa Clara County.
The SCVHP was developed in association with CDFW and USFWS. The SCVHA leads the
implementation of the SCVHP, which addresses 18 listed species and species that are likely to
become listed during the plan's 50-year permit term and natural communities. The SCVHP
accounts for the amount of impacts or “take” a project may have on a covered species by
determining the amount of impacts on land cover types and streams (i.e., SCVHP modeled
habitat) that have potential to support the covered species. Many of the land cover types that
have potential to support the covered species are also considered sensitive natural communities
by CDFW (e.g., Central California sycamore alluvial woodlands). The 18 covered species
include nine plants and nine animals.
The Project is not a covered activity in the SCVHP; therefore, consultation under Section 7
between involved Federal agencies and the USFWS would be needed if adverse effects on
Federally listed species or designated critical habitats may occur. If take of State or Federally
listed species is expected, Valley Water could also seek coverage under Section 10 of the ESA
and/or obtain an incidental take permit from CDFW.
Santa Clara County Tree Ordinance
The County of Santa Clara Tree Preservation and Removal Ordinance (County Code, Section
C16.1 to C16.17) requires a tree removal permit for “protected trees.” Section C16-5 specifically
requires permits for hardwood tree cutting exceeding certain cord limits in areas zoned as
Agricultural Ranchlands, which comprise 99 percent of the zoning of the Project study area (see
Section 3.13 Land Use and Planning). However, as a local agency Valley Water is not subject to
any regulation under the County tree ordinance pursuant to Government Code Sections
53091(d) and (e), which state that county or city building and zoning ordinances do not apply to
the construction of facilities for water storage or transmission.
Santa Clara County General Plan
Santa Clara County’s general plan provides strategies, policies, and implementation measures
to maintain and enhance habitats and biodiversity for riparian and freshwater,
grassland/savanna, chaparral, mixed woodland, and evergreen forest habitats. The main
approaches include improving current knowledge and awareness of habitats and natural areas,
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protecting biological integrity of critical habitat areas, encouraging habitat restoration, and
evaluating the effectiveness of project mitigation (Santa Clara County 1994).
San Benito County General Plan
San Benito County’s general plan sets goals to provide the basis for open space preservation
and the responsible use of open space resources in the county. This includes encouraging the
use of tools such as conservation easements to maintain a connected and accessible system of
open space that provides important habitat for plant and wildlife species and contributes to the
scenic quality of the county (San Benito County 2015).
Stanislaus County General Plan
Stanislaus County’s general plan emphasizes the conservation and management of natural
resources and the preservation of open space lands through goals, policies, and implementation
measures. Within these open lands, numerous species of plant and animal life occur and have
aesthetic, recreational, economic, scientific, or educational value to the citizens of the area. The
Conservation/Open Space Element recognizes the need for natural resources to be maintained
for their ecological values as well as for their direct benefit to people (Stanislaus County 2016).
Merced County General Plan
Merced County’s general plan establishes goals and policies for the management and
preservation of natural resources which are essential to the local economy and quality of life.
These policies address protection, preservation, and enhancement of biological resources
including riparian corridors, wetlands, grasslands, rivers and waterways, oak woodlands, vernal
pools, and wildlife movement and migration corridors (Merced County 2013).
3.5.2.4 Conservation Easements in Project Study Area
There are two conservation easements that occur within the Project study area; Romero Ranch
and Soap Lake. These easements, and the relationship to the Project are described below.
Romero Ranch Conservation Easement
Held by The Nature Conservancy (TNC), the area subject to the Romero Ranch Conservation
Easement covers approximately 28,000 acres in portions of Santa Clara, Merced, and
Stanislaus Counties (National Conservation Easement Database 2021). The Romero Ranch
Conservation Easement was established in 1999 to “preserve, protect, enhance and restore in
perpetuity the conservation values of property including significant habitat of fish, wildlife and
plants” as well as to continue the agricultural uses of the property, including ranching and
grazing (Santa Clara County 1999). Figure 3.5-2 illustrates the location of the Romero Ranch
Conservation Easement relative to the Project study area.
Soap Lake Ranch Easement
Held by the San Benito Agricultural Land Trust, the area subject to the Soap Lake Ranch
Easement covers approximately 1,560 acres in San Benito County (National Conservation
Easement Database 2021). The Soap Lake Ranch Easement was established in 2014 with the
purpose to “preserve and protect open-space and scenic values of the roperty and wildlife
threatened and endangered species” (San Benito County 2014). As shown in Figure 3.5-2, San
Felipe Lake is located within the boundaries Soap Lake Ranch Easement.
Conservation easements are legally binding documents that are recorded onto the deed of a
property for the preservation and benefit of certain resource(s) (e.g., agricultural resources,
biological resources). Once recorded, the holder of the easement is legally responsible for
implementing, monitoring, and enforcing the terms and conditions of the conservation
easement. Conflicts with the conditions of a conservation easement through actions such as
land use change, habitat modification, or implementing actions that are not allowable under the
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terms of the easement or site management plan(s) require approval from all parties listed on the
easement, including the grantee and any third-party beneficiaries. For example, lands that are
placed under conservation easement to mitigate for impacts on biological resources (e.g.,
special-status species or their habitat, waters of the United States or waters of the State) would
require approvals from the regulatory agencies that approved the site for mitigation (e.g.,
CDFW, USFWS, USACE), the landowner, and the easement grantee should there be a conflict
with the terms and conditions of the easement.
3.5.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, direct and indirect impacts,
cumulative impacts, mitigation measures, and supporting references related to biological
resources.
3.5.3.1 Methods and Assumptions
The following sections describe the methods, processes, procedures, and assumptions used to
formulate and conduct the environmental impact analysis.
This analysis of impacts on botanical and wildlife resources resulting from implementation of the
Proposed Project, No Project, and other action alternatives under consideration is based on
review of data collected as a result of the desktop evaluations and field surveys performed for
the Project at the time of Draft EIR preparation using information incorporated into the
geographic information systems (GIS) for analysis purposes.
As discussed in Section 3.1, the duration and intensity of impacts described in this section have
been categorized as either temporary, short-term, or long-term and are defined as follows:
1.

A temporary impact typically would occur only during construction. For the purposes of
this resource section, impacts considered temporary consist of construction easements
for components such as access routes, dam, electrical transmission substation, etc.
Ground disturbing activities (e.g., grading) would not be required in these areas and use
would be limited to activities such as vehicle staging and ingress/egress.

2.

A short-term impact could occur during construction and could last from the time
construction ceases to within three to five years after construction. For the purposes of
this resource section, impacts considered short-term include staging areas, where they
may be used for a short while following construction. Areas subjected to short-term
impacts would be restored once the activities in the area have been completed.

3.

A long-term impact would last longer than five years after the completion of
construction. In some cases, a long-term impact could be a permanent impact (e.g.,
impact that is long-term but does not change over time). Long-term impacts for the
purposes of this resource section include both long-term and permanent impacts
associated with the construction of facilities such as the dam and appurtenant facilities,
electrical transmission substation and pole pads, permanent access roads, and the
pump station and conveyance structures. Permanent impacts also include the expanded
reservoir inundation pool, borrow and disposal areas, and the electrical transmission line
alignment.
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Figure 3.5-2. Conservation Easements in Project Study Area
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Impacts identified in this section also have been categorized into their respective impact levels
(e.g., no impact, less than significant, significant, beneficial). Mitigation measures are used in
cases where impacts may rise to the level of significant for the Proposed Project and other
action alternatives. No mitigation is required or proposed for impacts related to the No Project
Alternative. No mitigation measures are needed when an impact is determined to be “less than
significant,” “beneficial,” or when no impact would occur.
The assessment of impacts for the purposes of this section has been divided into constructionrelated impacts and operations related impacts. Construction-related impacts consist of areas
primarily located within the upstream area and the access and utility area of the Project study
area and consist of components such as dam construction/demolition, access roads (including
SR 152/Kaiser Aetna Road intersection), transmission line, and borrow and staging areas. The
expanded reservoir area for the Proposed Project and the other action alternatives is also
considered part of the construction-related impacts instead of operations given the expanded
reservoir is located in the upstream area, and the area inundated would result in direct longterm impacts on biological resources. Operational impacts consist of areas below the proposed
dam locations (i.e., mostly within downstream area) and consist of impacts associated with the
changes of flows in North Fork Pacheco Creek and through Pacheco Creek into San Felipe
Lake.
Impacts of the Proposed Project and other action alternatives on botanical and wildlife biological
resources were assessed using the data collected from desktop and field assessment efforts
and using GIS-based information to overlay construction design information to assess impacts.
Operational impacts were derived using the information provided in Chapter 2 and the Water
Quality and Hydrology and Water Management sections, Section 3.20, and Section 3.12,
respectively. Construction impacts were evaluated qualitatively based on proposed construction
practices, materials, locations, and duration of construction and related activities. Operations
impacts were evaluated both qualitatively and quantitatively, primarily by analyzing the
biological data collected during the desktop and field efforts and the results from a suite of
computer modeling tools used to determine the flow volumes and frequencies within Pacheco
Creek.
Applicable Design and Implementation Features
Design and Implementation Features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant premitigation. Section 2.3.4 provides a description of each DIF applicable to botanical and wildlife
impacts and are briefly summarized below:
•

PAMM BI-1 – Avoid Impacts to Nesting Migratory Birds and Raptors: To prevent impacts
to nesting birds, pre-construction nesting bird surveys will be performed during the avian
nesting season (i.e., January 15 through September 1) by a qualified biologist prior to
any activity that could result in take of an active nest. Should an active nest be found
during the pre-construction surveys, an avoidance buffer will be established around the
nest based on the species, location, and status/age of the nest by a qualified biologist.

•

PAMM BI-2 – Avoid Animal Entry and Entrapment: All construction pipes, culverts, or
similar structures, greater than 2 inches in diameter, stored at a construction site
overnight, will be inspected thoroughly for wildlife by a qualified biologist or properly
trained construction personnel before the pipe is buried, capped, used, or moved.
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•

PAMM BI-3 – Minimize Predator-Attraction: Trash will be placed in predator-proof
containers and removed periodically, but at least once a week from the worksite to avoid
attracting potential predators to the site.

•

PAMM BI-4 – Choose Local Ecotypes of Native Plants and Appropriate Erosion-Control
Seed Mixes: Whenever native species are prescribed for planting a qualified biologist or
vegetation specialist will evaluate the appropriate plant species to use and the source for
the plant species (e.g., plant species need to be local natives grown from propagules
collected in the same or adjacent watersheds). At the discretion of the qualified biologist
or vegetation specialist abiotic treatments may also be used to prevent erosion and
promote vegetative recruitment in specific areas.

•

PAMM BI-5 – Management of Invasive Plant and Noxious Weed Populations: NNIP
populations encountered during construction, operation and management activities will
be removed, handled and/or disposed of in such a manner as to prevent further spread
of these species.

•

PAMM BI-6 – Channel Restoration: Restoration of stream channel segments affected by
road construction will be designed in a way to reestablish the functions and values
necessary to sustain aquatic and riparian organisms.

•

PAMM BI-7 – Stabilize Stockpiled Soil and Mineral Materials: Stabilize stockpiled soil
and other mineral materials with geotextile or plastic covers.

•

PAMM BI-8 – Wildlife Exclusion Fencing: Fabric exclusion fences will be installed at
select areas associated with construction traffic (e.g., roadways, proposed staging
areas, etc.) to preclude special-status species from entering the project site and avoid
redirecting the animals into unsuitable habitat or harm’s way.

•

PAMM BI-9 – Preconstruction Measures
-

PAMM BI-9a – Wetland Buffers: Except for those areas specifically identified where
impacts cannot be practicably avoided outside the inundation area, a minimum 25foot buffer surrounding all wetlands and other jurisdictional waters located on or
within 25 feet of the project area (excluding the area below the existing full pool
elevation of Pacheco Reservoir) will be clearly designated on the final project
construction plans and marked on the site with orange exclusionary fencing.

-

PAMM BI-9b – Swallow Exclusion: At least six months prior to the start of
construction, a qualified biologist will identify swallow colonies nesting in, and within
100 feet of construction areas. During the months of September through February, a
qualified biologist shall supervise the installation of netting or screens to prevent
colonies from becoming established on or near structures that will be destroyed by
construction (after verifying that no swallows would be trapped).

-

PAMM BI-9c – Exclusion for Special-Status Bat Species: At least six months prior to
the start of construction, a qualified biologist will identify potential special-status bat
maternity sites in, and within 500 feet of construction areas. If potential sites have
been identified, during the months of November through February, a qualified
biologist shall supervise the installation of screens at potential roosts to prevent bat
use (after verifying that no bats would be trapped by screening).
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•

PAMM BI-10 –Minimize Impacts on Wildlife Dispersal and Migratory Corridors: To
minimize and avoid impacts on wildlife movement, dispersal, and migratory corridors
numerous measures will be implemented during construction activities such as keeping
wildlife crossing structures unobstructed, constructing temporary or alternative crossings
when wildlife crossing structures must be closed, and minimizing the placement of
fencing within known movement routes along Pacheco Creek and the existing reservoir.

•

PAMM BI-11 – Vegetation Sanitation – General Project Conditions for Phytophthora and
Other Plant Pests and Pathogens: Appropriate measures to minimize the potential for
spread of Phytophthora plant pathogens will be implemented.

•

PAMM BI-12 – Vegetation Sanitation – Phytophthora Prevention During Revegetation,
Nursery Stock and Planting: Valley Water or its Contractor shall ensure that the following
sanitation, planting, and nursery guidelines are implemented to minimize the potential for
spreading Phytophthora spp.

•

PAMM BI-13 – Aquatic Invasive Species Management: Valley Water will implement a
control plan for construction, operation, and maintenance consistent with its protocol set
forth in Valley Water Aquatic Invasive Species and Aquatic Pathogen Contamination
Guidelines (Valley Water 2020) to minimize the potential for the introduction of invasive
quagga/zebra mussels, invasive plants, other invasive species, and pathogens to project
areas.

•

PAMM BI-14 – Comply with Restrictions on Herbicide Use in Aquatic Areas: Consistent
with provisions of Q751D02: Control and Oversight of Pesticide Use, only herbicides and
surfactants registered for aquatic use will be applied within the banks of channels within
20 feet of any water present.

•

BMP HM-8 – Ensure Proper Vehicle and Equipment Fueling and Maintenance: No
fueling or servicing will be done in a waterway or immediate flood plain, unless
equipment stationed in these locations is not readily relocated (i.e., pumps, generators).

•

BMP HM-10 – Utilize Spill Prevention Measures: To prevent the accidental release of
chemicals, fuels, lubricants, and non-storm drainage water numerous measures will be
implemented such as having field personnel that are appropriately trained in spill
prevention and clean-up, keeping equipment and materials to cleanup spills on site, and
having routine inspections to verify that spill prevention and response measures are
properly implemented and maintained.

•

BMP WQ-17 – Manage Sanitary and Septic Waste: Temporary sanitary facilities will be
located on jobs that last multiple days, in compliance with California Division of
Occupational Safety and Health (Cal/OSHA) regulation 8 California Code of Regulations
1526.

•

PAMM Fire-1 – Fire Protection and Prevention Plan: Valley Water will prepare and
implement a fire protection and prevention plan to minimize the risk of wildfire or threat to
workers, property, and the public.

•

PAMM HM-2 – Restrict Vehicle and Equipment Cleaning to Appropriate Locations:
Vehicles and equipment will only be washed at designated areas approved by Valley
Water.
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•

PAMM HM-6 – Hazards and Hazardous Material: Valley Water’s BMP Handbook
incorporates the policies and procedures for pesticide approval, purchasing, acquisition,
handling, use, storage, transportation, disposal, and reporting in District Document
Q751D02 (Valley Water 2014).

•

PAMM WQ-1 – Use of Wheel and Track Mounted Vehicles in Stream Channels:
Construction, operation, and maintenance personnel will use the appropriate equipment
for the job that minimizes disturbance to the stream channel at locations excluding the
proposed inundation area.

•

PAMM WQ-2 – Limited Impacts Associated with Use of Staging, Stocking, or Disposal
Areas: To protect on-site vegetation and water quality, staging, stockpile, and on-site
disposal areas will be developed at designated locations.

•

PAMM WQ-4 – Limited Impact of Concrete Near Waterways: Concrete that has not been
cured is alkaline and can increase the pH of the water; fresh concrete will be isolated
until it no longer poses a threat to water quality.

•

PAMM WQ-5 – Use Seeding and Other Measures for Erosion Control, Weed
Suppression, and Site Improvement: Disturbed areas will be seeded with native seed
consistent with Valley Water and other agency requirements and/or have other erosion
control and weed suppression measures applied as soon as construction activities have
been completed at the respective locations within the project area.

•

PAMM WQ-6 – Stormwater Pollution Prevention Plan: Any project authorized for
construction will be subject to the construction-related stormwater permit requirements of
the Federal CWA National Pollutant Discharge Elimination System program.

3.5.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act Guidelines Attachment G,
implementation of the Proposed Project, No Project Alternative, or other Project alternatives
would have significant impacts on botanical and wildlife biological resources if it were to:
•

Have a substantial adverse effect, either directly or through habitat modifications, on any
species identified as a candidate, sensitive, or special status species in local or regional
plans, policies, or regulations, or by CDFW or USFWS;

•

Have a substantial adverse effect on any riparian habitat or other sensitive natural
community identified in local or regional plans, policies, regulations or by CDFW or
USFWS;

•

Have a substantial adverse effect on State or Federally protected wetlands (including,
but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling,
hydrological interruption, or other means;

•

Interfere substantially with the movement of any native resident or migratory fish or
wildlife species or with established native resident or migratory wildlife corridors, or
impede the use of native wildlife nursery sites;

•

Conflict with any local policies or ordinances protecting biological resources, such as a
tree preservation policy or ordinance; or
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Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or State habitat conservation plan.

Specifically, the significance criteria used for the botanical and wildlife biological resources
impact analysis are:
•

Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands

•

Adverse effects on sycamore alluvial woodlands

•

Adverse effects on non-sensitive oak woodland communities

•

Adverse effects on waters of the United States or waters of the State

•

Adverse effects on special-status plants

•

Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool tadpole
shrimp

•

Adverse effects and loss of habitat for monarch butterfly, western bumble bee, and
crotch bumble bee

•

Adverse effects and loss of habitat for California tiger salamander and California redlegged frog

•

Adverse effects and loss of habitat for foothill yellow-legged frog

•

Adverse effects and loss of habitat for western pond turtle

•

Adverse effects and loss of habitat for silvery legless lizard, San Joaquin coachwhip, and
coast horned lizard

•

Adverse effects on least Bell’s vireo and its habitat

•

Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles)

•

Adverse effects and loss of habitat for nesting bald eagles and golden eagles

•

Adverse effects and loss of habitat for mountain lion and American badger

•

Adverse effects and loss of habitat for San Joaquin kit fox

•

Adverse effects and loss of habitat for special-status bats (pallid bat, western red bat,
western mastiff bat, Townsend’s big-eared bat) and ringtail

•

Adverse effects on wildlife dispersal and migration corridors

•

Conflict with the Santa Clara Valley Habitat Plan

•

Conflict with an established conservation easement

3.5.3.3 Topics Eliminated from Further Discussion
Impacts on “protected trees” as defined in the Santa Clara County Tree Ordinance were not
assessed because, as discussed in Section 3.5.2, as a local agency Valley Water is not subject
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-53

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

to any regulation under the County tree ordinance pursuant to Government Code Sections
53091(d) and (e). Therefore, this EIR does not evaluate conflicts with the Santa Clara County
tree ordinance and it is not evaluated as a potentially significant environmental impact.
Benefits to botanical and wildlife species associated with the increase in the available supply of
water for wildlife refuges in the Central Valley and San Joaquin Valley is also not addressed
given the magnitude of the impacts will vary drastically between refuges and would be
dependent upon their specific management plans/goals and site specific biotic and abiotic
factors such as weather conditions, water year type, soils and hydrology, vegetation
communities, and the specific plant and animal species within each refuge.
No other topics related to botanical and wildlife biological resources that are included in the
significance criteria listed above were eliminated from further consideration. All relevant topics
are analyzed below.
3.5.3.4 Impacts
Table 3.5-5 provides a summary of botanical and wildlife biological resource impacts and
associated mitigation measures with implementation of the Proposed Project, No Project
Alternative, and alternatives to the Proposed Project. Table 3.5-5 also provides a summary
comparison of impacts of the Proposed Project to the other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other
alternatives are similar to, more severe, or less severe than those of the Proposed Project.
In general, the Project could affect botanical and wildlife biological resources through
mechanisms including, but not limited to the following:
•

Inundating habitat utilized by special-status and protected biological resources upstream
from Pacheco Reservoir

•

Causing construction-related effects within the upstream area and access and utility
area

•

Altering flow regimes within Pacheco Creek with altered operations

By altering storage and reservoir operations, the Proposed Project and other action alternatives
would alter flow regimes in lower Pacheco Creek. These alterations to the flow regime could
affect biological resources, particularly by affecting riparian and wetland habitats associated with
Pacheco Creek.
The implementation of the Proposed Project and Alternatives A through D would have
construction and operation-related impacts. Construction impacts (temporary, short-term, and
long-term) would vary depending upon the activity and location. Operational impacts from
implementation of the Proposed Project and other action alternatives are considered long-term
impacts and include both changes in operations and maintenance activities associated with the
proposed dam and other infrastructure and changes in flows within Pacheco Creek.
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Table 3.5-5. Summary of Botanical/Wildlife Impacts and Mitigation Measures
Level of
Significance
Mitigation Measures
Impact
Alternative
Before
Mitigation
Impact Bio-1: Adverse effects
on sensitive natural
communities and riparian
habitat excluding sycamore
alluvial woodlands

Impact Bio-2: Adverse effects
on sycamore alluvial woodlands

Impact Bio-3: Adverse impacts
on non-sensitive oak woodland
communities

Impact Bio-4: Adverse impacts
on waters of the United States
or waters of the State

Impact Bio-5: Adverse impacts
on special-status plants

Impact Bio-6: Adverse effects
and loss of habitat for vernal
pool fairy shrimp and vernal
pool tadpole shrimp
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Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D

Level of
Significance
with
Mitigation

S

BI-1a, BI-1b, BI-1c, B1-1d

LSM

NI (-)
S (+)
S (=)
S (+)
S (+)

-BI-1a, BI-1b, BI-1c, B1-1d
BI-1a, BI-1b, BI-1c, B1-1d
BI-1a, BI-1b, BI-1c, B1-1d
BI-1a, BI-1b, BI-1c, B1-1d

NI (-)
LSM (+)
LSM (=)
LSM (+)
LSM (+)

S

BI-1a, BI-2a, BI-2b, BI-2c

LSM

NI (-)
S (=)
S (=)
S (=)
S (=)

-BI-1a, BI-2a, BI-2b, BI-2c
BI-1a, BI-2a, BI-2b, BI-2c
BI-1a, BI-2a, BI-2b, BI-2c
BI-1a, BI-2a, BI-2b, BI-2c

NI (-)
LSM (=)
LSM (=)
LSM (=)
LSM (=)

S

BI-8b

NI (-)
S (=)
S (-)
S (-)
S (-)

BI-8b
BI-8b
BI-8b
BI-8b

LSM
--

NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)

S

BI-4a, BI-4b, BI-4c

LSM

NI (-)
S (=)
S (=)
S (-)
S (=)

-BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c
BI-4a, BI-4b, BI-4c

NI (-)
LSM (=)
LSM (=)
LSM (-)
LSM (=)

S

BI-1a, BI-5a, BI-5b, BI-5c

LSM

NI (-)
S (=)
S (=)
S (-)
S (-)

-BI-1a, BI-5a, BI-5b, BI-5c
BI-1a, BI-5a, BI-5b, BI-5c
BI-1a, BI-5a, BI-5b, BI-5c
BI-1a, BI-5a, BI-5b, BI-5c

NI (-)
LSM (=)
LSM (=)
LSM (-)
LSM (-)

LTS

--

LTS

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)

------

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)
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Table 3.5-5. Summary of Botanical/Wildlife Impacts and Mitigation Measures (contd.)
Level of
Level of
Significance
Significance
Mitigation Measures
Impact
Alternative
Before
with
Mitigation
Mitigation
Impact Bio-7: Adverse effects
and loss of habitat for monarch
butterfly, western bumble bee,
and crotch bumble bee

Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt

S
NI (-)
S (=)
S (=)
S (-)
S (-)

NI (-)
LSM (=)
LSM (=)
LSM (-)
LSM (-)

LTS

--

LTS

NI (-)
LTS (+)
LTS (-)
LTS (-)
LTS (=)

------

NI (-)
LTS (+)
LTS (-)
LTS (-)
LTS (=)

S
NI (-)
S (+)

Alt C

S (-)

Alt D

S (=)

S (-)

Proposed
Project
No Project Alt

NI (-)

Alt A

S (=)

Alt B

S (-)

Alt C

S (-)

Alt D

S (-)

Proposed
Project
No Project Alt

S

S
NI (-)

Alt A
Impact Bio-10: Adverse effects
and loss of habitat for western
Alt B
pond turtle

S (+)

Alt C

S (-)

Alt D

S (-)

Proposed
Project
Impact Bio-11: Adverse effects
No Project Alt
and loss of habitat for silvery
Alt A
legless lizard, San Joaquin
coachwhip, and coast horned
Alt B
lizard
Alt C
Alt D
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LSM

-BI-5b, BI-5c, BI-7
BI-5b, BI-5c, BI-7
BI-5b, BI-5c, BI-7
BI-5b, BI-5c, BI-7
BI-1a, BI-4b, BI-4c, BI-8a,
BI-8b, BI-8c
-BI-1a, BI-4b, BI-4c, BI-8a,
BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-8a,
BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-8a,
BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-8a,
BI-8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
-BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
-BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c
BI-1a, BI-4b, BI-4c, BI-7, BI8b, BI-8c

Alt A
Impact Bio-8: Adverse effects
and loss of habitat for California
tiger salamander and California Alt B
red-legged frog

Impact Bio-9: Adverse effects
and loss of habitat for foothill
yellow-legged frog

BI-5b, BI-5c, BI-7

S (-)

LSM
NI (-)
LSM (+)
LSM (-)
LSM (-)
LSM (=)
LSM
NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)
LSM
NI (-)
LSM (+)
LSM (-)
LSM (-)
LSM (-)
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Table 3.5-5. Summary of Botanical/Wildlife Impacts and Mitigation Measures (contd.)
Level of
Level of
Significance
Significance
Mitigation Measures
Impact
Alternative
Before
with
Mitigation
Mitigation

Impact Bio-12: Adverse
impacts on least Bell’s vireo
and its habitat

Proposed
Project
No Project Alt
Alt A
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt

Impact Bio-13: Adverse effects
Alt A
and loss of habitat for specialstatus avian species and
nesting migratory birds and
Alt B
raptors (excluding bald and
golden eagles)
Alt C
Alt D

Proposed
Project
No Project Alt

B
NI (+)
B (=)
B (=)
B (=)
B (=)
S
NI (-)
S (+)
S (-)
S (-)
S (=)
S
NI (-)

Alt A
Impact Bio-14: Adverse effects
and loss of habitat for nesting
bald eagles and golden eagles Alt B

S (+)

Alt C

S (=)

Alt D

S (+)

Proposed
Project
Impact Bio-15: Adverse effects No Project Alt
and loss of habitat for mountain Alt A
lion and American badger
Alt B
Alt C
Alt D
Proposed
Project
Impact Bio-16: Adverse effects No Project Alt
Alt A
and loss of habitat for San
Joaquin kit fox
Alt B
Alt C
Alt D
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S (+)

------BI-1a, BI-1d, BI-4c, BI-8b,
BI-13a, BI-13b
-BI-1a, BI-1d, BI-4c, BI-8b,
BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI-8b,
BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI-8b,
BI-13a, BI-13b
BI-1a, BI-1d, BI-4c, BI-8b,
BI-13a, BI-13b
BI-7, BI-8b, BI-13a, BI-13b,
BI-14a, BI-14b
-BI-7, BI-8b, BI-13a, BI-13b,
BI-14a, BI-14b
BI-7, BI-8b, BI-13a, BI-13b,
BI-14a, BI-14b
BI-7, BI-8b, BI-13a, BI-13b,
BI-14a, BI-14b
BI-7, BI-8b, BI-13a, BI-13b,
BI-14a, BI-14b

B
NI (+)
B (=)
B (=)
B (=)
B (=)
LSM
NI (-)
LSM (+)
LSM (-)
LSM (-)
LSM (=)
LSM
NI (-)
LSM (+)
LSM (+)
LSM (=)
LSM (+)

LTS

--

LTS

NI (-)
LTS (+)
LTS (-)
LTS (-)
LTS (-)

------

NI (-)
LTS (+)
LTS (-)
LTS (-)
LTS (-)

LTS

--

LTS

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)

------

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)

November 2021
3.5-57

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

Table 3.5-5. Summary of Botanical/Wildlife Impacts and Mitigation Measures (contd.)
Level of
Level of
Significance
Significance
Mitigation Measures
Impact
Alternative
Before
with
Mitigation
Mitigation
Proposed
Project
No Project Alt
Impact Bio-17: Adverse effects Alt A
and loss of habitat for specialstatus bats (pallid bat, western
Alt B
red bat, western mastiff bat,
Townsend’s big-eared bat) and
Alt C
ringtail
Alt D
Proposed
Project
No Project Alt
Impact Bio-18: Adverse
Alt A
impacts on wildlife dispersal
and migration corridors
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Impact Bio-19: Conflict with the Alt A
Santa Clara Valley Habitat Plan
Alt B
Alt C
Alt D
Proposed
Project
No Project Alt
Impact Bio-20: Conflict with
Alt A
conservation easements
Alt B
Alt C
Alt D

S
NI (-)
S (=)
S (-)
S (-)
S (-)

BI-1a, BI-4c, BI-7, BI-8b, BI17
-BI-1a, BI-4c, BI-7, BI-8b, BI17
BI-1a, BI-4c, BI-7, BI-8b, BI17
BI-1a, BI-4c, BI-7, BI-8b, BI17
BI-1a, BI-4c, BI-7, BI-8b, BI17

LSM
NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)

LTS

--

LTS

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)

------

NI (-)
LTS (=)
LTS (=)
LTS (=)
LTS (=)

S
NI (-)
S (=)
S (=)
S (=)
S (=)

BI-1d, BI-2c

LSM
--

BI-1d, BI-2c
BI-1d, BI-2c
BI-1d, BI-2c
BI-1d, BI-2c

S

BI-20

NI (-)
S (=)
S (-)
S (-)
S (-)

BI-20
BI-20
BI-20
BI-20

NI (-)
LSM (=)
LSM (=)
LSM (=)
LSM (=)
LSM

--

NI (-)
LSM (=)
LSM (-)
LSM (-)
LSM (-)

Note:
1
Symbols within parentheses provide relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are more or less severe than
those of the Proposed Project.
Key:
B = beneficial
- = Lesser impact than that of the Proposed Project
LSM = less than significant with mitigation
+ = Greater impact than that of the Proposed Project
LTS = less than significant
= = Same or similar impact as that of the Proposed Project
NI = no impact
Alt = Alternative
S = significant

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
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Construction
As shown in Table 3.5-6, implementation of the Proposed Project would result in the direct loss
(i.e., vegetation removal, ground disturbance, and hydrological modification) of riparian and
CDFW-designated sensitive natural communities caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, borrow and fill areas, temporary and
permanent roads, and other areas associated with the Proposed Project that would not
passively or actively return to pre-project conditions after construction.
Under the Proposed Project, direct impacts on CDFW-designated sensitive natural communities
as defined under the MCV (CNPS 2021a) would be comprised of approximately two acres of
temporary impacts, nine acres of short-term impacts, and 127 acres of long-term impacts (138
acres total). Of the total approximately 138 acres of impacts on sensitive natural communities,
approximately three acres of impacts would occur on vegetation that qualifies as riparian habitat
regulated under FGC Section 1602. Specifically, this riparian vegetation consists of the
Goodding’s willow – red willow vegetation alliance. Impacts on riparian vegetation not
comprised of CDFW-designated sensitive natural communities include approximately two acres
of long-term impacts on mulefat thickets subject to inundation within the expanded reservoir.
As described in Section 3.20.3.4, if a large flow event occurs during the first phase of channel
restoration, residual sediment in Pacheco Reservoir mobilized by high flows could result in
sediment discharges into Pacheco Creek that would be transported downstream to sensitive
riparian natural communities including Goodding's willow – red willow riparian woodlands, box
elder forest, arroyo willow thickets, valley oak woodlands, Hind’s walnut and related stands,
black cottonwood forest, goldenaster patches, and mulefat thickets (see Section 3.20,
Attachment B in the Biological Resources – Botanical/Wildlife Appendix). Potential impacts from
the deposition of these sediments would include the covering of submerged trunks, branches,
and roots of woody vegetation growing along the stream, including the shoots of young trees
and woody shrubs. However, seedling and sapling riparian trees can tolerate partial burial under
sediments caused by flood pulses (Kui and Stella 2016). Because partially buried plants will
often compensate from burial or partial burial with an increased growth response, and new
areas of sediment can provide substrate for riparian recruitment, riparian communities
downstream from dams often respond favorably to new sediment inputs (Kui and Stella 2016,
Shafroth et al. 2002). As a result, sediments mobilized and transported into San Felipe Lake
would alter the area available for colonization by terrestrial plants. This would result in changes
to the extent and composition of woody riparian sensitive natural communities including
Goodding's willow – red willow riparian woodlands along the lake margins caused by increased
recruitment and compensatory growth induced by partial sediment burial (i.e., ground
disturbance). These changes would likely occur on the scale of decades (Doyle et al. 2005) and
would be less than significant.
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Table 3.5-6. Impacts on Sensitive Natural Communities and Riparian Habitats in the Proposed
Project Inundation or Construction Area
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian3

Temporary

Shortterm

Longterm

Total
Impacts

2.9

2.9

0.1

2.9

3.0

Impacted Sensitive Natural Communities
Bushy spikemoss mats

No association

California bay forest

Umbellularia californica

California bay forest

Umbellularia californica –
Quercus agrifolia

0.5

1.6

8.9

11.0

California bay forest

Umbellularia californica /
Toxicodendron
diversilobum

0.1

0.1

1.3

1.5

California buckeye groves

Aesculus californica

8.4

8.4

California sagebrush scrub

Artemisia californica –
Diplacus aurantiacus

0.6

0.6

Coast live oak woodland

Quercus agrifolia /
Adenostoma fasciculatum –
(Salvia mellifera)

0.4

4.5

4.9

Goodding's willow – red
willow riparian woodlands

Salix laevigata – Salix
lasiolepis

0.2

2.3

2.8

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp.
ilicifolia

0.5

22.6

23.1

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp.
ilicifolia – Fraxinus dipetala

13.4

13.4

X

0.3

Needle grass – melic grass Nassella pulchra – Avena
grassland
spp. – Bromus spp.

0.1

0.6

28.1

28.8

Needle grass – melic grass Nassella pulchra – Melica
grassland
californica

0.1

0.1

0.9

1.1

Needle grass – melic grass
No association
grassland

0.1

0.5

2.0

2.6

3.8

4.4

Valley oak woodland

Quercus lobata – Quercus
agrifolia / grass

0.6

Valley oak woodland

Quercus lobata – Quercus
douglasii

0.1

Valley oak woodland

Quercus lobata / grass

Subtotal

0.1

0.7

3.7

22.9

27.3

1.9

8.5

125.5

135.9

1.5

1.5

1.5

1.5

127.0

137.4

Impacted Riparian Habitats (Non-Sensitive Natural Communities)
Mulefat Thickets

Baccharis salicifolia

X

Subtotal
Total Impacts

1.9

8.5

Notes:
1
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the
State.
2
All impact acreages are rounded up to the nearest tenth of an acre.
3
Vegetation communities with an X in this category are considered riparian and are regulated under FGC Section 1602.
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Similarly, an increase in recently deposited sediments around the periphery of San Felipe Lake
would result in an increase in the area available for colonization by herbaceous emergent
sensitive natural communities that grow along the lake margins, including hardstem and
California bulrush marsh, pickleweed mats, and salt grass flats following brief periods of partial
burial. Flows with turbidity levels higher than typical storm events resulting from a sediment
pulse would also inundate portions of the alkali meadow, alkali weed – salt grass playas and
sinks, pickleweed mat, and alkali heath marsh sensitive natural communities that grow in low
elevation zones around the lake relative to baseline conditions during construction. However,
because these communities are adapted to periodic flooding with sediment-laden waters
transported from upstream tributaries (e.g., South Fork Pacheco Creek), any increased turbidity
and resulting sedimentation relative to baseline levels would not result in substantial changes to
the extent or composition of these communities. As a result, construction impacts would be lessthan-significant.
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse impacts that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment, introduction or spread of
Phytophthora and other pathogens, introduction or spread of contaminated soil from equipment
and over-application of water for dust control, introduction or spread of NNIPs, increased
erosion, increased risk of accidental fire caused by construction equipment, and sedimentation.
These indirect impacts would be avoided through implementation of the DIFs described below.
The following DIFs would be implemented to avoid and minimize impacts on aquatic and
terrestrial habitats:
•

BMP HM-8 and HM-10 would avoid contamination through the implementation of spill
prevention training, hazardous material controls, equipment maintenance, and the cleanup of accidental spills.

•

BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly.

•

PAMM BI-4 would determine whether the use local ecotypes would result in a higher
likelihood of revegetation success when native plant species are proposed and utilize
appropriate erosion control measures and revegetation seed mixes to minimize impacts
on habitat function.

•

PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of
these species and would follow the most current guidance for equipment
decontamination provided by CDFW and USFWS to minimize the risk of spreading
invasive and noxious weed species.

•

PAMM BI-6 would restore stream segments impacted by road construction.

•

PAMM BI-7 would minimize impacts during construction on riparian sensitive natural
communities by stabilizing stockpiled soil and mineral resources to prevent impairments
to water quality or damage to plants covered by eroded stockpiled material.

•

PAMM BI-11 and PAMM BI-12 would minimize indirect impacts on riparian and sensitive
natural communities by preventing the spread of Phytophthora and other plant pests and
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pathogens that could reduce plant vigor and reproduction or kill infected individuals.
They would also avoid impacts resulting from the transmission of Phytophthora to
vegetation communities from adjacent restoration planting areas by following appropriate
holding and planting guidelines of clean nursery stock grown according to the Guidelines
to Minimize Phytophthora Pathogens in Restoration Nurseries, respectively.
•

PAMM WQ-2 would minimize impacts resulting from impaired water quality, plant
damage and mortality, and soil contamination by designating areas for staging,
stockpiling, and on-site disposal away from riparian and sensitive natural communities;
adequately filtering runoff before it may be allowed to enter water ways; and covering or
implementing erosion control measures around stockpiled materials during the wet
season.

•

PAMM WQ-5 would minimize impacts resulting from vegetation loss, erosion, and
impaired water quality through the application of native seed erosion control mix in areas
of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on water quality by applying wood
chips, masticated brush, or other organic or inorganic materials (e.g., rock) to areas of
exposed soils to suppress weeds; and only using construction materials (e.g., rock, soil,
straw) that are certified weed free.

•

PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.

With the implementation of these DIFs indirect impacts associated with Project construction
would be less than significant.
Due to the types and acres (approximately 138 acres) affected by disturbance associated with
construction of the Proposed Project, impacts on riparian habitats and sensitive natural
communities listed in Table 3.5-6 would be significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d will be implemented to reduce impacts to
riparian habitats and sensitive natural communities. Implementation of Mitigation Measure BI-1a
would decrease construction-related indirect adverse impacts through implementation of a
worker environmental awareness training program. Implementation of Mitigation Measure BI-1b
will determine the locations and extent of riparian habitats and sensitive natural communities
within the access and utility areas, specifically for the purpose of quantifying any additional
impacts on these resources and ensuring adequate compensatory mitigation is implemented to
mitigate for impacts. Implementation of Mitigation Measure BI-1c will avoid adverse direct
impacts and avoid and minimize indirect adverse impacts by verifying previously conducted
vegetation mapping and determining what areas would be feasibly avoided in each discrete
construction location. Specifically, this measure will establish no-disturbance buffers that will be
marked on construction drawings and marked with high-visibility in the field to reduce the
likelihood of inadvertent disturbances in these areas. Implementation of Mitigation Measure BI1d will compensate for construction-related direct adverse impacts on riparian habitats and
sensitive natural communities through the purchase of either mitigation bank credits or the
preservation, enhancement, and/or restoration at already protected lands or at mitigation sites
at a minimum 2:1 ratio or as agreed to by CDFW that will be protected in perpetuity through the
recordation of conservation easements.
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With implementation of Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d, impacts on riparian
habitats and sensitive natural communities would be reduced to a less-than-significant level.
Therefore, this impact would be less than significant with mitigation.
Operations
Flows downstream from the existing reservoir within Pacheco Creek have been regulated since
1940. Since that time, releases from North Fork Dam have resulted in perennial flows within
portions of Pacheco Creek as measured by the Dunneville Gage (located at creek mile 8.5) for
25 of the 52 years of available stream flow data (there is a 23-year gap from 1983 – 2006)
(USGS 2021). In many of the intervening years where perennial surface flows did not extend to
the Dunneville Gage, releases were sufficient to maintain perennial flows further upstream in the
system immediately downstream from the existing dam. As a result, hydrologic conditions
throughout Pacheco Creek have been modified from the historical intermittent flow regime to a
perennial flow regime in sections of the creek for over 80 years (SCVHA 2020) (see Section
3.12.1).
With the exception of the sycamore alluvial woodland associations (discussed in Impact Bio-2),
the ecological integrity of the sensitive natural communities within the downstream area along
Pacheco Creek are not likely to be negatively affected from operations of the Proposed Project
relative to baseline conditions, because they formed in response to historical channelization,
which modified substrate conditions in the affected stream reaches, and the modified hydrology
within Pacheco Creek resulting from the operations of the existing reservoir. As described in
Section 3.12.3, the more consistent summer baseflows released from the expanded reservoir
under the variable flow regime would support perennial surface water in Pacheco Creek for a
greater distance downstream relative to baseline conditions. These flows would continue to
favor the mixed riparian species adapted to perennial surface hydrology (e.g., willows), resulting
in the expansion of mixed riparian stands along the creek in the downstream area into areas of
the creek that previously did not support these vegetation types.
Increased flow from Pacheco Creek would not be likely to substantially alter the composition
and extent of the sensitive natural communities around San Felipe Lake due to the channelized
nature of the portion of Pacheco Creek upstream from the lake beginning at creek mile 7 near
Casa de Fruta, fluctuating groundwater table in response to seasonal agricultural use, and
additional hydrologic inputs from other streams that drain into the Santa Clara Valley. In
addition, because San Felipe Lake has an artificial spillway with a fixed elevation, additional
flows entering the lake from the Proposed Project would produce a corresponding outflow from
the lake, resulting in relatively stable long-term surface water elevations (Figure 3.5-3). Impacts
on sensitive natural communities, including the Gooding’s willow – red willow riparian
woodlands and the following herbaceous sensitive natural communities: hardstem and
California bulrush marsh, pickleweed mat, alkali heath marsh, alkali meadow, alkali weed – salt
grass playas and sinks, and salt grass flats would be minor and consist of small changes to the
extent and relative proportion of species within each community but would not result in
substantial conversion to other community types.
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Figure 3.5-3. San Felipe Lake Topography, Sensitive Natural Communities and Special-Status Plants
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Impacts on sensitive natural communities resulting from Proposed Project operations would be
considered indirect-only, because they would occur over time after implementation of the
Proposed Project. Although vegetation community composition in the downstream area has
been shifting since operation of the existing reservoir began in 1940, consistently higher
summer baseflow conditions associated with the Proposed Project would favor species
intolerant to flood disturbance that would benefit from perennial surface water within sensitive
natural communities to a greater extent than existing conditions. Because these changes would
likely increase the extent of these sensitive natural communities or would cause changes to the
species composition of the communities but not to the extent where they would be considered
another vegetation type, these impacts would be less than significant.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Sycamore alluvial woodlands are defined as the California Sycamore Woodland Alliance
associations present within the Project study area. Although associations within the California
Sycamore Woodland Alliance vary in regard to the composition of co-dominant species in each
canopy layer, their overstories are all dominated or co-dominated by California sycamore. As a
result, construction- and operational-related activities that have potential to affect the health and
recruitment of individual California sycamore trees are intrinsically linked to the overall extent
and longevity of sycamore alluvial woodlands in the Project study area.
Construction
Construction-related direct impacts on sycamore alluvial woodland natural communities, which
are also classified as riparian habitats, would be the same as those described under Impact Bio1 (i.e., vegetation removal, ground disturbance, and hydrological modification). Specifically,
implementation of the Proposed Project would result in direct impacts caused by temporary
impacts associated with activities within temporary construction easements; short-term impacts
that are associated with the establishment of and use of staging areas; and long-term impacts
that are associated with the expanded reservoir, vegetation clearing, footprint of new facilities,
borrow and fill areas, temporary and permanent roads, and other areas associated with the
Proposed Project that would not passively or actively return to pre-project conditions after
construction.
These construction-related impacts on the sycamore alluvial woodland natural communities
would total approximately 53 acres, comprised of less than 0.5 acre of temporary impacts,
approximately 1 acre of short-term impacts, and nearly 52 acres of long-term impacts (Table
3.5-7).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, including wildlife habitat quality; altered species
composition; or changes to the extent of sensitive natural communities and riparian habitats.
Potential adverse impacts that would result in indirect impacts include contamination from fuel
or lubricant spills from equipment; introduction or spread of Phytophthora and other pathogens;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
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Table 3.5-7. Proposed Project Impacts on Sycamore Alluvial Woodlands in the Project Study Area
Type of Impact (Acres)3

Community1,2
Alliance

Construction

Association

Temporary

California sycamore
woodlands

Platanus racemosa –
No Association

0.3

California sycamore
woodlands

Operations

ShortLong-term Creek Mile 0 to 4
term
28.7

9.3

Platanus racemosa –
Baccharis salicifolia

4.7

0.7

California sycamore
woodlands

Platanus racemosa –
Quercus agrifolia

18.2

2.9

California sycamore
woodlands

Platanus racemosa –
Salix laevigata

21.7

California sycamore
woodlands

Platanus racemosa –
Quercus lobata

2.8

Totals

0.3

0.9

0.9

51.6

37.4

Creek Mile 4 to 7

Creek Mile 7 to
San Felipe Lake

32.6

4.6

10.0
0.9

15.7
4.7

33.5

35.0

Notes:
1
These vegetation communities are considered riparian and are regulated under FGC Section 1602.
2
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the State.
3
All impact acreages are rounded up to the nearest tenth of an acre.
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Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize impacts on riparian habitats
including sycamore alluvial woodlands by reducing the potential for an accidental discharge of
pollutants and equipment encroachment into features and minimizing the potential for the
degradation of the quality of the features through the introduction of NNIPs and pathogens.
PAMM BI-4 would determine when local ecotypes of native plant species should be used as
part of revegetation seed mixes and restoration plantings as part of restoration efforts, including
stream restoration under PAMM BI-6 and erosion control measures to protect water quality as
part of PAMM WQ-5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through
the preparation and implementation of a fire protection and prevention plan. With the
implementation of these DIFs indirect impacts associated with Proposed Project construction
would be less-than-significant.
Due to the types and extent of disturbance associated with construction of the Proposed Project
(approximately 53 acres total), direct impacts on sycamore alluvial woodlands would be
significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c would be implemented to reduce direct
impacts on sycamore alluvial woodlands. Implementation of Mitigation Measure BI-1a would
decrease construction-related impacts through implementation of a worker environmental
awareness training program. Implementation of Mitigation Measure BI-2a would determine the
locations and extent of sycamore alluvial woodlands within the access and utility areas,
specifically for the purpose of quantifying any additional impacts on these resources and
ensuring adequate compensatory mitigation is implemented to mitigate for impacts.
Implementation of Mitigation Measure BI-2b would avoid direct adverse impacts and avoid and
minimize impacts by verifying previously conducted vegetation mapping and determining what
areas would be feasibly avoided in each discrete construction location. Specifically, this
measure would establish no-disturbance buffers that would be marked on construction drawings
and marked with high-visibility in the field to reduce the likelihood of inadvertent disturbances in
these areas. Implementation of Mitigation Measure BI-2c would compensate for constructionrelated direct adverse impacts through the preservation, enhancement, and/or restoration of
sycamore alluvial woodlands at already protected lands or at new mitigation sites at a minimum
2:1 ratio or as agreed to by CDFW. New mitigation sites would be protected in perpetuity
through the recordation of conservation easements to reduce impacts on these resources.
Within the region surrounding the Project study area (San Benito, Merced, Stanislaus, and
Alameda Counties), there are approximately 600 acres of large, intact stands of sycamore
alluvial woodlands on private lands that are not currently protected by conservation easements
with additional areas within and adjacent to these stands that provide sycamore alluvial
woodland restoration and establishment opportunities (Keeler-Wolf, et al. 1997, GreenInfo
Network 2021). Within Santa Clara County, specifically along South Fork Pacheco Creek and
Pacheco Creek (which is within the Project study area), there are approximately 120 acres of
privately owned sycamore alluvial woodlands not protected by conservation easements
(approximately 16 acres of sycamore alluvial woodlands along Pacheco Creek are owned by
SCVHA) (Keeler-Wolf, et al. 1997, GreenInfo Network 2021, Attachment B of the Biological
Resources – Botanical/Wildlife Appendix). As a result, the mitigation acreage required under
Mitigation Measure BI-2c at a minimum 2:1 ratio is substantially less than the area of the lands
available to provide compensatory mitigation for Proposed Project impacts on sycamore alluvial
woodlands. Therefore, compensatory mitigation for impacts on sycamore alluvial woodlands
resulting from the Proposed Project is considered feasible.
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With implementation of Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c, construction related
impacts on sycamore alluvial woodland natural communities would be reduced to a less-thansignificant level. Therefore, this impact would be less than significant with mitigation.
Operations
Existing dam operations have changed the entirely intermittent hydrologic conditions to nearly
perennial conditions in portions of Pacheco Creek. These operational flow changes have likely
altered the historically sparsely vegetated, California sycamore dominated riparian system to
one more densely vegetated with other competing riparian woody species (e.g., willows) with a
muted flood disturbance regime (SCVHA 2020). Once an intermittent stream becomes
regulated and surface water availability increases, new species that are better adapted (e.g.,
possess reproductive traits, growth habits, and water use efficiencies) to perennial flows
outcompete the species that are adapted to historic conditions (Vaghti and Greco 2007).
Operations of the Proposed Project would be expected to continue the ongoing trend of shifting
downstream vegetation from the historic condition of communities adapted to an intermittent
annual flow regime punctuated by infrequent, substrate-scouring high flows (i.e., conditions prior
to operation of the existing dam in 1940), to communities dependent on perennial surface flows
and/or shallow groundwater. These impacts would be indirect, because they would occur over
time after implementation of the Proposed Project.
In reaches of Pacheco Creek that are currently subject to perennial surface water (creek mile 0
to 4) year-to-year, or in those that have been artificially channelized (creek mile 7 downstream
to San Felipe Lake), this transition is evidenced by the presence of mixed riparian vegetation
stands where willows, oaks and sycamores share dominance of the overstory (Biological
Resources – Botanical/Wildlife Appendix Attachment B). This includes mixed riparian stands
consisting entirely of willows and oaks as well as California Sycamore Woodland Alliance
associations that have substantial proportions of willows and oaks in the overstory (SCVHA
2020). In addition, land management throughout most of Project study area focuses primarily on
livestock grazing, which reduces the reproductive capacity of California sycamores, either
directly or indirectly (Smith 2016; SCVHA 2020; Giles 1998; Smith 1989).
In contrast, in reaches of Pacheco Creek that are currently periodically dry (creek mile 4 to 7), or
on low floodplain terraces away from the primary channel, large stands of California sycamoredominated communities (i.e., Platanus racemosa – No Association and Platanus racemosa –
Baccharis salicifolia associations) persist (Biological Resources – Botanical/Wildlife Appendix
Attachment B; SCVHA 2020; San Francisco Estuary Institute-Aquatic Science Center and H.T.
Harvey & Associates 2017; Smith, Personal Communication, 2020). These areas of sycamore
alluvial woodlands are likely remnants of historically larger stands along those reaches of
Pacheco Creek too dry to promote the rapid expansion of mixed riparian vegetation. In these
areas, relative to baseline conditions, Proposed Project operations would result in more
consistent summer baseflows (Chapter 2, Section 3.12.3) that would promote the establishment
of willows and oaks, transitioning the sycamore alluvial woodland stands in these areas to other
associations that include these species as co-dominants (i.e., Platanus racemosa – Quercus
agrifolia, – Quercus lobata, and – Salix laevigata associations). Over time, the sycamore alluvial
woodlands in these areas could further transition to mixed riparian communities that do not
include California sycamore as a dominant species.
However, the Proposed Project’s consistent summer baseflows would provide higher
groundwater levels during the summer months relative to baseline conditions, potentially
benefiting established sycamores. During extended periods of drought from 2004 – 2020,
mature sycamores suffered extensive mortality along the portion of Pacheco Creek between
creek mile 0 and 5.0 (San Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey
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& Associates 2017, Smith, Personal Communication, 2020), which also contributed to an
overall decline of sycamore alluvial woodlands along Pacheco Creek (SCVHA 2020). In some
locations, mature sycamore mortality reached 50 percent during this time (San Francisco
Estuary Institute-Aquatic Science Center and H.T. Harvey & Associates 2017). Potentially
caused by a lowered groundwater table from a combination of drought conditions and reservoir
management, these trees were primarily located higher in the landscape (e.g., within secondary
channels and floodplain terraces) in areas where groundwater during drought conditions was
likely too deep for sycamore seed or willow recruitment to occur (i.e., between creek mile 4 to
7). Proposed Project operations would result in consistently higher groundwater levels relative
to existing conditions that are likely to benefit the remaining mature sycamores in these
locations during drought conditions (SCVHA 2020). Although groundwater elevations in areas of
the outer floodplain would likely remain too deep in most locations, particularly in drought years,
to promote the recruitment of woody riparian species, the consistent groundwater levels
associated with Proposed Project operations would benefit sycamore alluvial woodland
plantings at restoration sites and mature California sycamores by reducing water stress in future
drought years (SCVHA 2020). Further downstream along Pacheco Creek, particularly from
creek mile 12 downstream to San Felipe Lake, this effect would be less pronounced due to the
perennially high groundwater table that results from the presence of successive layers of
impervious bedrock which have formed along fault lines (which bisect Pacheco Creek) and is
replenished from the multiple drainages, including Pacheco Creek (San Benito County Water
District Groundwater Sustainability Agency 2021).
In addition to increasing flow volumes during the growing season relative to existing conditions,
Proposed Project operations would limit the frequency, magnitude, and duration of high flow
events during winter and early spring (Chapter 2, Section 3.12.3). By increasing flow volumes
during the period of California sycamore seed germination and initial seedling root development
(rather than flow volume decreasing during this period) as well as by reducing the frequency of
flood events that have the capacity to scour and remove competing riparian vegetation from
along the primary stream channel, operational flows under the Proposed Project would reduce
the competitive advantage of California sycamore relative to other species such as willows
(Vaghti and Greco 2007). This would occur along the primary stream channel and adjacent
floodplains to a greater extent than baseline operational flows, resulting in an overall adverse
effect on sycamore alluvial woodland stands along Pacheco Creek.
This effect of muting scouring flows would be particularly pronounced in the portions of the
Pacheco Creek immediately downstream of the existing dam (creek mile 0) to immediately
upstream of Casa de Fruta (approximately creek mile 7), where the existing floodplain is
relatively unconfined and geomorphic processes (e.g., gravel bar formation, lateral channel
migration) can still occur with sufficiently large flood events. Further downstream in the system,
extensive channelization (deepening) of the primary channel and levee construction in some
areas, particularly after creek mile 12, have constrained the natural floodplain of Pacheco Creek
to the extent that these processes are severely muted, limiting the reproductive capacity of
California sycamore within the sycamore alluvial woodlands stands in this portion of Pacheco
Creek.
Vegetation communities in the downstream area have been shifting in response to historic
channelization of Pacheco Creek and later operation of the existing reservoir beginning in 1940,
as evidenced by other California Sycamore Woodland Alliance associations that support high
proportions of oaks and willows in the overstory (SCVHA 2020). However, consistently higher
summer baseflow conditions associated with the Proposed Project would favor flood
disturbance-intolerant species that benefit from perennial surface water to a greater extent,
particularly along the primary stream channel than under existing conditions and the No Project
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Alternative. These operational changes would need to be taken into consideration when
implementing and designing sycamore alluvial woodland restoration projects on certain
segments of Pacheco Creek or may require changes to management actions in existing
conservation areas to better accommodate perennial flows within the primary stream channel.
Although operational flows are unlikely to result in the mortality of California sycamore
restoration plantings, they may cause an increase in the rates and severity of anthracnose and
Phytophthora infestations (both pathogens are present at multiple locations within the
downstream area [San Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey &
Associates 2017, Valley Water 2021]), in restoration plantings and established trees. While the
exact extent and effect of these pathogens on sycamores in the Pacheco Creek system is
unknown, they are known to reduce plant health and vigor, affecting seedling recruitment as
well as tolerance to other stressors such as drought.
Within the portion of Pacheco Creek beginning at the existing dam (creek mile 0) downstream to
Casa de Fruta (approximately creek mile 7), Proposed Project operations would have primarily
two distinct adverse effects on sycamore alluvial woodlands that would promote competing
riparian vegetation relative to California sycamore; (1)limiting the frequency and magnitude of
flood events with potential to stimulate California sycamore recruitment and (2) increasing the
availability of surface and subsurface water during the dry season facilitating establishment of
woody riparian species such as willows that can outcompete California sycamore seedlings and
thereby reduce sycamore regeneration. Impacts of the Proposed Project on downstream
sycamore alluvial woodlands would be reduced through implementation of environmental pulse
flows and drybacks when certain release conditions are met, as described in Chapter 2, Section
3.12.3. These environmental pulse flows would be timed to mimic the high flows which trigger
sycamore germination and scour out competing willows. However, the magnitude of the pulse
flows, even coupled with natural flows from tributary drainages, is not expected to reach the
magnitude of natural high flow events due to operational and downstream flooding constraints.
Similarly, the prescribed drybacks are not anticipated to substantially reduce the abundance of
mature willows but would primarily cause a reduction in willow seedling recruitment. Impacts
would be further minimized through the adaptive management plan for ecosystem improvement
within Pacheco Creek (see Chapter 2). However, despite these measures, 71 acres (Table 3.57) of sycamore alluvial woodlands from creek mile 0 to creek mile 7 would be expected to shift
to other riparian vegetation community types at a faster rate and to a greater degree than
baseline conditions or the No Project Alternative. These impacts would be significant.
Within the portion of Pacheco Creek from Casa de Fruta downstream, existing channelization
and constrained floodplain width (beginning approximately at creek mile 7), coupled with
existing, perennially high groundwater levels (beginning at creek mile 12), have resulted in the
current decline of sycamore alluvial woodlands. Due to the disturbed, channelized nature of the
active stream corridor and high groundwater table, effects of the Proposed Project’s perennial
summer flow and muted scouring flows are not anticipated to substantially accelerate this
decline relative to the baseline conditions or the No Project Alternative. Furthermore, due to the
increased groundwater availability that would be provided by more consistent summer
baseflows with operation of the Proposed Project, California sycamore individuals in the
downstream area would be more likely to survive following initiation of the new flow regime
relative to existing conditions when substantial proportions of California sycamores suffered
mortality during extended periods of drought. Finally, the implementation of environmental pulse
flows and dryback conditions as well as the Adaptive Management Plan would, further reduce
impacts. As a result, impacts from operations on sycamore alluvial woodlands along Pacheco
Creek downstream from creek mile 7 would be less than significant.
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These impacts would be indirect, because they would occur over time after implementation of
the Proposed Project.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-2c would compensate for indirect adverse impacts on
the 71 acres of sycamore alluvial woodlands that occur from creek mile 0 to creek mile 7 from
the Proposed Project operations through preservation, enhancement, and/or restoration at new
mitigation sites or other already protected lands at a minimum 1:1 ratio or as agreed to by
CDFW. New mitigation sites would be protected in perpetuity through the recordation of
conservation easements. With implementation of Mitigation Measure BI-2c, impacts on
sycamore alluvial woodlands would be reduced to a less-than-significant level. Therefore, this
impact would be less than significant with mitigation.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction
Blue oak woodland and coast live oak woodland alliances that are not considered CDFW
sensitive natural communities but provide environmental benefits and habitat for wildlife are
present throughout the Project study area. Construction activities associated with the Proposed
Project would directly and indirectly impact these natural communities. Direct impacts
associated with construction activities include the removal of vegetation in these communities
and disturbance of areas where these natural communities occur. Indirect impacts would consist
of the spread or introduction of plant pathogens and NNIPs that compete with native species in
these communities.
Approximately 1,021 acres of blue oak woodland and coast live oak woodland alliance natural
communities would be directly affected by long-term, short-term, and temporary impacts
associated with the construction of the Proposed Project. Long-term impacts are associated
with the expanded reservoir, new dam, access roads, and other facilities and infrastructure on
non-sensitive blue oak woodland and coast live oak woodland alliances total approximately 986
acres. Short-term impacts are associated with construction activities such as staging that would
result in the disturbance of approximately 32 acres of blue oak woodland and coast live oak
woodland alliance natural communities and include areas that would be affected as a result of
restoration activities between the proposed dam and existing dam that would be
restored/reclaimed following construction. Areas to be restored/reclaimed include portions of the
existing inundation pool and dam footprint that would be restored/reclaimed to a natural state
(e.g., blue oak woodlands in uplands above the restored North Fork Pacheco Creek corridor).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) would affect
approximately 3 acres of blue oak woodland and coast live oak woodland alliance natural
communities (Table 3.5-8).
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Table 3.5-8. Impacts on Blue Oak Woodland and Coast Live Oak Woodland Alliances for the
Proposed Project and Other Action Alternatives
Blue Oak Woodlands
Coast Live Oak
Total Impacts
Alternative
Impact Type
Impacts
Woodlands Impacts
(Acres)
(Acres)
(Acres)
Proposed
Project

Alternative A

Alternative B

Alternative C

Alternative D

Long-Term

813

173

986

Short-Term

23

9

32

Temporary

2

1

3

TOTAL

838

183

1,021

Long-Term

822

182

1,004

Short-Term

25

12

37

Temporary

1

1

2

TOTAL

848

195

1,043

Long-Term

614

150

764

Short-Term

28

13

41

Temporary

3

1

4

TOTAL

645

164

809

Long-Term

652

179

831

Short-Term

19

15

34

Temporary

1

1

2

TOTAL

672

195

867

Long-Term

664

187

851

Short-Term

24

16

40

Temporary

1

1

2

689

204

893

TOTAL

Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings,
introduction of spread of contaminated soil from equipment, and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8 would avoid contamination from fuel spillage by providing
containment sufficient to capture any accidental spills and avoid direct contact with soil, surface
waters, or the storm drainage system and would require equipment to be properly maintained to
minimize the risk of leaks occurring within or adjacent to environmentally sensitive areas. BMP
HM-10 would minimize soil contamination through the implementation of spill prevention
training, hazardous material controls, and the clean-up of accidental spills. Implementation of
BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly. To
minimize impacts on habitat function, PAMM BI-4 would determine whether the use of local
ecotypes would result in a higher likelihood of revegetation success when native plant species
are proposed and utilize appropriate erosion control measures and revegetation seed mixes. In
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addition, PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of these
species and would follow the most current guidance for equipment decontamination provided by
CDFW and USFWS to minimize the risk of spreading invasive and noxious weed species. To
minimize impacts on riparian and sensitive natural communities, implementation of PAMM BI-6
would restore stream segments impacted by road construction.
To avoid and minimize indirect impacts caused by Phytophthora, PAMM BI-11 and PAMM BI-12
would minimize indirect impacts on non-sensitive oak woodland communities by preventing the
spread of Phytophthora and other plant pests and pathogens that could reduce plant vigor and
reproduction or kill infected individuals. They would also avoid impacts resulting from the
transmission of Phytophthora to vegetation communities from adjacent restoration planting
areas by following appropriate holding and planting guidelines of clean nursery stock grown
according to the Guidelines to Minimize Phytophthora Pathogens in Restoration Nurseries,
respectively. Implementation of PAMM WQ-2 would minimize impacts resulting from plant
damage and mortality, and soil contamination by designating areas for staging, stockpiling, and
on-site disposal away from non-sensitive oak woodland communities; adequately filtering runoff
before it may be allowed to enter water ways; and covering or implementing erosion control
measures around stockpiled materials during the wet season. Indirect impacts on water quality
would be further minimized through implementation of PAMM WQ-5, which would minimize
impacts resulting from vegetation loss, and erosion through the application of native seed
erosion control mix in areas of exposed soils above the ordinary highwater mark of waterways
and the expanded reservoir. It would also further minimize impacts on blue oak woodland and
coast live oak woodland alliance natural communities by applying wood chips, masticated
brush, or other organic or inorganic materials (e.g., rock) to areas of exposed soils to suppress
weeds; and only using construction materials (e.g., rock, soil, straw) that are certified weed free.
PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
With the implementation of these PAMMs, impacts on these two types of natural communities
would still be significant given the amount of affected blue oak woodland and coast live oak
woodland alliance natural communities.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-8b will mitigate for the loss of blue oak woodland and
coast live oak woodland alliances given the overlap between these vegetation communities and
the California red-legged frog and California tiger salamander upland habitat that will be
mitigated at a 2:1 ratio under Mitigation Measure BI-8b. While there could be some variability in
the types and quantities of vegetation communities that would be used to compensate for
impacted California red-legged frog and California tiger salamander upland and dispersal
habitat, the upland habitats preserved under Mitigation Measure BI-8b will also compensate for
impacted blue oak woodland and coast live oak woodland alliances. The blue oak woodland and
coast live oak woodland alliances affected by the Proposed Project would be mitigated for using
the same or similar habitat in coordination with CDFW and the USFWS. With the
implementation of Mitigation Measure BI-8b impacts on blue oak woodland and coast live oak
woodland alliance natural communities, this impact would be reduced to a less-than-significant
level.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
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meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
blue oak woodland and coast live oak woodland alliance natural communities, because they are
largely associated with upland areas and outside the floodplain of Pacheco Creek. Therefore,
there would be no impacts on these natural communities associated with operations.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction
Construction impacts associated with the Proposed Project total approximately 149 acres of
potential 6 waters of the United States and 241 acres of potential waters of the State and include
long-term, short-term, and temporary impacts.
Long-term impacts consist of the construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of the Proposed Project and would result in the direct long-term loss of
approximately 40 acres of potential waters of the United States and 129 acres of potential
waters of the State. Short-term impacts are associated with construction activities such as
staging areas would result in the direct short-term disturbance (i.e., dredging and filling) of
approximately 109 acres of potential waters of the United States and 111 acres of potential
waters of the State. These short-term impacts include approximately 107 acres of potential
waters of the United States and potential waters of the State that would be affected as a result
of the restoration activities between the proposed dam and the existing dam and would be
restored/reclaimed following construction. Areas to be restored/reclaimed include areas
associated with removal of North Fork Dam and draining Pacheco Reservoir. Efforts would
include reclaiming these areas back to provide functional aquatic, riparian/floodplain and upland
habitat. Temporary impacts associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect approximately 1 acre of potential waters of the United States and potential waters of the
State.
PAMM BI-4 and PAMM BI-6 would be implemented following construction to minimize impacts
and restore the features effected by short-term and temporary disturbances to pre-Project
conditions to the extent practicable. With the implementation of these PAMMs and the
restoration/reclamation of a portion of the existing reservoir and removal of North Fork Dam,
significant impacts on potential waters of the United States and potential waters of the State
would still occur.
Table 3.5-9 below summarizes potential impacts on waters of the United States and waters of
the State for the Proposed Project and other action alternatives (i.e., the No Project alternative
is omitted from the table given no impacts on potential waters of the United States and potential
waters of the State would occur).

Impacts to waters of the United States and waters of the State are characterized as potential until the USACE and RWQCB
provide verification of the boundaries of their jurisdiction.

6
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Table 3.5-9. Potential Impacts on Waters of the United States and Waters of the State for the
Proposed Project and Other Action Alternatives
Alternative
Impact Type
Feature Type
Acres WoUS Acres WoS

Long-Term

Short-Term
Proposed Project

Short-Term Restored/Reclaimed

Temporary

Alternative A

Long-Term
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Freshwater Marsh

0.1

0.1

Pond

2.9

2.9

Reservoir

9.3

9.3

Riparian Wetland

0.3

0.4

Riverine Ephemeral

-

8.1

Riverine Intermittent

13.8

94.0

Seasonal Wetland

13.1

14.0

TOTAL

39.5

128.8

Pond

0.2

0.2

Reservoir

0.2

0.2

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.4

Riverine Intermittent

0.1

0.1

Seasonal Wetland

1.4

2.9

TOTAL

1.9

3.9

Reservoir

88.5

88.5

Riverine Ephemeral

-

<0.1

Riverine Intermittent

0.1

0.1

Seasonal Wetland

18.6

18.6

TOTAL

107.2

107.2

Pond

0.3

0.3

Reservoir

0.1

0.1

Riparian Wetland

-

0.1

Riverine Ephemeral

-

0.3

Riverine Intermittent

0.1

0.1

Seasonal Wetland

<0.1

<0.1

TOTAL

0.5

0.9

Freshwater Marsh

0.1

0.1

Pond

2.6

2.8

Reservoir

10.3

10.3

Riparian Wetland

0.3

0.4

Riverine Ephemeral

-

8.3

Riverine Intermittent

13.9

94.2

Seasonal Wetland

17.9

21.4

TOTAL

45.1

137.5
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Table 3.5-9. Potential Impacts on Waters of the United States and Waters of the State for the
Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact Type
Feature Type
Acres WoUS Acres WoS

Short-Term

Alternative A (contd.)

Short-Term Restored/Reclaimed

Temporary

Long-Term

Alternative B
Short-Term

Short-Term Restored/Reclaimed
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Pond

0.2

0.2

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.5

Riverine Intermittent

0.2

0.2

Seasonal Wetland

0.1

1.9

TOTAL

0.5

2.9

Reservoir

87.7

87.7

Riverine Ephemeral

-

0.1

Riverine Intermittent

<0.1

<0.1

Seasonal Wetland

15.0

15.4

TOTAL

102.7

103.2

Pond

0.3

0.3

Reservoir

0.1

0.1

-

0.1

Riverine Ephemeral

-

0.3

Riverine Intermittent

0.1

0.1

Seasonal Wetland

<0.1

<0.1

TOTAL

0.5

0.9

Freshwater Marsh

0.1

0.1

Pond

2.6

2.8

Reservoir

10.3

10.3

Riparian Wetland

0.3

0.4

Riverine Ephemeral

-

6.5

Riverine Intermittent

11.9

85.5

Seasonal Wetland

17.9

21.2

TOTAL

43.1

126.8

Pond

0.2

0.2

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.4

Riverine Intermittent

0.2

0.2

Seasonal Wetland

0.1

1.9

TOTAL

0.5

2.8

Reservoir

87.8

87.8

Riverine Ephemeral

-

0.1

Riverine Intermittent

0.1

0.1

Seasonal Wetland

15.0

15.4

TOTAL

102.9

103.4

Riparian Wetland
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Table 3.5-9. Potential Impacts on Waters of the United States and Waters of the State for the
Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact Type
Feature Type
Acres WoUS Acres WoS

Alternative B (contd.)

Temporary

Long-Term

Alternative C

Short-Term

Short-Term Restored/Reclaimed

Alternative C (contd.)

Temporary
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Pond

0.3

0.3

Reservoir

0.1

0.1

-

0.1

Riverine Ephemeral

-

0.3

Riverine Intermittent

0.1

0.1

Seasonal Wetland

<0.1

<0.1

TOTAL

0.5

0.9

Freshwater Marsh

0.1

0.1

Pond

3.1

3.1

Reservoir

65.4

65.4

Riparian Wetland

0.3

0.4

Riverine Ephemeral

-

7.0

Riverine Intermittent

12.6

84.1

Seasonal Wetland

30.5

31.1

TOTAL

Riparian Wetland

112.0

191.2

Pond

0.2

0.2

Reservoir

4.7

4.7

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.4

Riverine Intermittent

0.1

0.1

Seasonal Wetland

0.9

2.7

TOTAL

5.9

8.2

Reservoir

27.9

27.9

Seasonal Wetland

1.9

1.9

TOTAL

29.8

29.8

Pond

0.3

0.3

Reservoir

0.1

0.1

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.3

Riverine Intermittent

0.1

0.1

Seasonal Wetland

<0.1

<0.1

TOTAL

0.5

0.9
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Table 3.5-9. Potential Impacts on Waters of the United States and Waters of the State for the
Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact Type
Feature Type
Acres WoUS Acres WoS

Long-Term

Short-Term
Alternative D

Short-Term Restored/Reclaimed

Temporary

Freshwater Marsh

0.1

0.1

Pond

3.2

3.3

Reservoir

78.3

78.3

Riparian Wetland

0.3

0.4

Riverine Ephemeral

-

7.5

Riverine Intermittent

12.6

84.1

Seasonal Wetland

32.3

36.2

TOTAL

126.8

209.9

Pond

0.2

0.2

Reservoir

6.1

6.1

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.5

Riverine Intermittent

0.1

0.1

Seasonal Wetland

0.4

1.9

TOTAL

6.8

8.9

Reservoir

10.9

10.9

Seasonal Wetland

0.6

0.6

TOTAL

11.5

11.5

Pond

0.3

0.3

Reservoir

2.8

2.8

Riparian Wetland

<0.1

0.1

Riverine Ephemeral

-

0.3

Riverine Intermittent

0.1

0.1

-

<0.1

3.2

3.6

Seasonal Wetland
TOTAL

Note:
As explained in the Regulatory Framework (Section 3.5.2), the definition of WoUS changed after the delineation was completed;
however, any additional WoUS are accounted for in WoS.
Key
WoS= waters of the State
WoUS= waters of the United States

In addition to direct impacts, indirect impacts on potential waters of the United States and
potential waters of the State could occur during construction activities associated with the
Proposed Project. These indirect impacts would include degradation of water quality,
degradation of the quality and function of wetland features (e.g., change in vegetation from
native to non-native species), and changes in hydrology from topographic changes to features
both within and adjacent to areas subject to construction activities. Implementation of PAMM BI4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM
BI-14 would minimize the potential for indirect impacts on potential waters of the United States
and potential waters of the State by reducing the likelihood for an accidental discharge of
pollutants and/or equipment encroachment into features and minimizing the potential for the
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degradation of the quality of the features through the introduction of NNIPs and pathogens. With
the implementation of these PAMMs indirect impacts would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-4a, BI-4b, and BI-4c will be implemented to mitigate impacts. Mitigation
Measure BI-4a will be implemented to conduct delineations for aquatic resources within the
access and utility area portions of the Project study area prior to construction activities.
Mitigation Measure BI-4b will provide aquatic resources avoidance buffers. Mitigation Measure
BI-4c will provide compensatory mitigation (at a 2:1 mitigation ratio or as determined by the
appropriate regulatory agencies as achieving equivalent or greater mitigation) for loss (i.e.,
short-term and/or long-term impacts) of waters of the United States and waters of the State as a
result of the Proposed Project. With these mitigation measures, this impact would be reduced to
a less-than-significant level.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in the flow regime of Pacheco Creek would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
would have no impact on potential waters of the United States and potential waters of the State
because pulse flows would not exceed the capacity of the existing primary channel and the
proposed flow releases and water elevations within Pacheco Creek would not differ significantly
from the current conditions.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
The Proposed Project construction impacts on special-status plant species identified within the
upstream area include impacts from both long-term (e.g., expanded reservoir, proposed dam,
and associated facilities) and short-term (e.g., staging areas) activities. Long-term activities
(inundation, new flow regime) associated with the Proposed Project would impact eight of the 13
special-status plant species identified in the upstream and downstream areas including:
•

Santa Clara thorn-mint (Acanthomintha lanceolata) CRPR 4.2

•

Parry’s rough tarplant (Centromadia parryi ssp. rudis) CRPR 4.2

•

Brewer's clarkia (Clarkia breweri) CRPR 4.2

•

Hospital Canyon larkspur (Delphinium californicum ssp. interius) CRPR 1B.2

•

large-flowered leptosiphon (Leptosiphon grandiflorus) CRPR 4.2

•

Hall's bush-mallow (Malacothamnus hallii) CRPR 1B.2

•

woodland woolythreads (Monolopia gracilens) CRPR 1B.2

•

most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) CRPR 1B.2

Collectively, long-term impacts on these eight special-status plant populations consist of 34
populations and approximately 33,000 individuals. Short-term impacts would affect
approximately 35 individuals from the same populations of Hospital Canyon larkspur and Hall's
bush-mallow affected by the long-term impacts. Additionally, short-term impacts would affect
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approximately 200 individuals from a single population of Parry’s rough tarplant. These shortterm impacts on the population of Parry’s rough tarplant are located within portions of the
existing reservoir that would be restored/reclaimed. Given that the short-term impact areas
would be affected for multiple growing seasons it is unlikely that the impacted species would
return naturally once the channel restoration activities are completed; therefore, these shortterm impacts are grouped with the long-term impacts for the purposes of this impact discussion
in the remainder of this analysis. This would be a significant impact.
Table 3.5-10 summarizes the special-status plant species affected by the Proposed Project and
other action alternatives (the No Project Alternative is omitted from the table given no impacts
on special-status plant species would occur).
Table 3.5-10. Special-Status Plant Populations and Individuals Impacts for the Proposed Project
and Other Action Alternatives
Number of
Number of
Species
CRPR
Populations
Individuals
Proposed Project Impacts
Santa Clara thorn-mint

4.2

9

7,700

Parry’s rough tarplant

4.2

4

1,900

Brewer's clarkia

4.2

1

35

Hospital Canyon larkspur

1B.2

2

30

large-flowered leptosiphon

4.2

3

21,000

Hall's bush-mallow

1B.2

5

5

woodland woolythreads

1B.2

7

2,000

most beautiful jewel-flower

1B.2

3

50

34

32,700

Proposed Project Total
Alternative A Impacts
Santa Clara thorn-mint

4.2

9

7,700

Parry’s rough tarplant

4.2

4

1,900

Brewer's clarkia

4.2

1

35

Hospital Canyon larkspur

1B.2

2

50

large-flowered leptosiphon

4.2

3

21,000

Hall's bush-mallow

1B.2

6

200

woodland woolythreads

1B.2

7

2,000

most beautiful jewel-flower

1B.2

4

50

36

32,935

Alternative A Total
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Table 3.5-10. Special-Status Plant Populations and Individuals Impacts for the Proposed Project
and Other Action Alternatives (contd.)
Number of
Number of
Species
CRPR
Populations
Individuals
Alternative B Impacts
Santa Clara thorn-mint

4.2

6

7,250

Parry’s rough tarplant

4.2

4

1,900

Brewer's clarkia

4.2

1

35

Hospital Canyon larkspur

1B.2

2

50

large-flowered leptosiphon

4.2

2

21,000

Hall's bush-mallow

1B.2

5

200

woodland woolythreads

1B.2

5

1,300

most beautiful jewel-flower

1B.2

4

50

29

31,785

Alternative B Total
Alternative C Impacts
Santa Clara thorn-mint

4.2

7

7,550

Parry’s rough tarplant

4.2

4

1,900

Brewer's clarkia

4.2

1

35

Hospital Canyon larkspur

1B.2

2

70

large-flowered leptosiphon

4.2

2

19,500

Hall's bush-mallow

1B.2

5

5

woodland woolythreads

1B.2

5

1,300

most beautiful jewel-flower

1B.2

4

40

26

30,400

Alternative C Total
Alternative D Impacts
Santa Clara thorn-mint

4.2

7

7,550

Parry’s rough tarplant

4.2

4

1,900

Brewer's clarkia

4.2

1

35

Hospital Canyon larkspur

1B.2

2

70

large-flowered leptosiphon

4.2

2

19,500

Hall's bush-mallow

1B.2

6

200

woodland woolythreads

1B.2

5

1,300

most beautiful jewel-flower

1B.2

4

40

31

30,595

Alternative D Total
Key:
CRPR=California Rare Plant Rank

The Proposed Project would also result in indirect impacts on the eight special-status plant
species, and other regionally occurring native species from the spread and introduction of NNIP
species into the Project study area during construction and other activities (e.g., operations and
maintenance activities). The spread or introduction of NNIP species would degrade the quality
of habitat and limit the resources available for the regionally occurring native plant species,
including special-status plant species. PAMM BI-4, PAMM BI-5, PAMM BI-11, and PAMM BI-12
would limit and minimize the spread or introduction of NNIP by cleaning equipment prior to
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entering the site, using appropriate native species seed mixes that are weed-free for replanting
and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. This impact would be less than significant.
The Proposed Project impacts (both direct and indirect) on Santa Clara thorn-mint, Parry’s
rough tarplant, Brewer's clarkia, Hospital Canyon larkspur, large-flowered leptosiphon, Hall's
bush-mallow, woodland woolythreads, and most beautiful jewel-flower would be significant
given the number of populations and individuals that would be affected.
The other five special-status plant species (Hoover's button-celery, spiny-sepaled button-celery,
prostrate vernal pool navarretia, saline clover, and San Joaquin spearscale) would not be
directly impacted by the Proposed Project construction as they are located within downstream
area near San Felipe Lake. Operational impacts associated with the Proposed Project would be
limited to the downstream area where changes in Pacheco Creek flows would occur (i.e.,
operations associated with the proposed facilities in the upstream area and the access and
utility area would not change meaningfully from those under the current condition). Impacts
associated with changes in downstream flows (including baseflow and pulse flows) would be
less than significant on Hoover's button-celery, spiny-sepaled button-celery, prostrate vernal
pool navarretia, saline clover, and San Joaquin spearscale given that the proposed flow
releases and water elevations within Pacheco Creek and San Felipe Lake would not differ
substantially from the current conditions, and all five of these plant species are located between
2 to 6 feet above the spillway elevation of San Felipe Lake (i.e., water would spill/drain from the
spillway into Miller Canal before the populations could be inundated by changes in flows)
(Figure 3.5-3).
Impacts on special-status botanical species that may occur within the access and utility area
include all the special-status plant species that may occur in the upstream and downstream
areas of the Project study area, and Lemmon’s jewelflower, and Arburua Ranch jewelflower.
Impacts on special-status plants would be minimized with the implementation of PAMM BI-4,
PAMM BI-5, PAMM BI-11, and PAMM BI-12. These PAMMs will limit and minimize the indirect
impacts associated with the potential spread or introduction of NNIPs by cleaning equipment
prior to entering the site, using appropriate native species seed mixes that are weed free for
replanting and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. Direct impacts on special-status botanical species that
may occur within the access and utility area would be significant because substantial portions of
CRPR species populations may be impacted for multiple growing seasons or completely
removed, and because impacts on CESA or ESA listed plant species may be unavoidable.
Mitigation and Level of Significance After Mitigation
Mitigation Measure BI-1a requires environmental training and biological monitoring by a
qualified biologist to inform the crews about special-status species and habitat that could occur
on site. Mitigation Measure BI-5a will be implemented to reduce impacts on special-status plant
species that may occur in the access and utility area portion of the Project study area by
performing focused botanical surveys in that area to identify special-status plant populations
prior to construction activities. Mitigation Measure BI-5b will be implemented to further minimize
impacts on special-status plant species by establishing avoidance buffers and fencing around
populations that would not be impacted by construction activities. Mitigation Measure BI-5c will
also be implemented to offset the loss of the special-status plant populations by compensating
for long-term and short-term impacts at a 2:1 ratio (as determined by the appropriate regulatory
agencies to achieve equivalent or greater mitigation). With the implementation of Mitigation
Measure BI-1a, Mitigation Measure BI-5a, Mitigation Measure BI-5b and Mitigation Measure BI5c impacts on Santa Clara thorn-mint, Parry’s rough tarplant, Brewer's clarkia, Hospital Canyon
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larkspur, large-flowered leptosiphon, Hall's bush-mallow, woodland woolythreads, most beautiful
jewel-flower, and other special-status plant species that may occur in the access and utility area
portion of the Project study area would be reduced to a less-than-significant level since longterm and short-term impacts would be avoided, minimized, or compensated for at a 2:1 ratio.
Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction
No suitable vernal pools or seasonal wetlands inundated for sufficient durations to support
vernal pool fairy shrimp and vernal pool tadpole shrimp were identified within the upstream and
downstream areas. As such, within these areas the Proposed Project would have no impacts on
vernal pool fairy shrimp or vernal pool tadpole shrimp.
Based on desktop mapping efforts, several seasonal wetlands were identified within the access
and utility area. These seasonal wetlands may provide marginal (i.e., low quality) habitat for
vernal pool fairy shrimp and vernal pool tadpole shrimp should the features be inundated for
sufficient durations and depths to support the species’ life cycles. None of the seasonal
wetlands that may provide habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp in
the access and utility area would be directly impacted by long-term or short-term activities.
Indirect impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp or their habitat could
occur where suitable habitat is present up to 200 feet from construction activities (i.e., surface
and drainage improvements to existing roads), depending upon the site conditions (e.g.,
topography, soil) associated with each feature. These indirect impacts on potential habitat
including the degradation of the quality of potential habitat, would be minimized and/or avoided
with the implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-11, and PAMM BI9a. The implementation of these PAMMs will reduce the potential for indirect impacts by
minimizing the potential for the introduction or spread of NNIP species into potential habitat and
the potential for inadvertent impacts (e.g., spill or discharge of materials into the features) on
potential habitat outside of the disturbance area footprint and provide buffers to wetlands to that
cannot be practicably avoided outside the inundation area. Therefore, impacts on vernal pool
fairy shrimp and vernal pool tadpole shrimp would be less than significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility areas would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
vernal pool fairy shrimp or vernal pool tadpole shrimp because there is no habitat for these
species. Therefore, there would be no impacts on these species associated with operations.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction
The Project study area may provide potential marginal (i.e., low quality) foraging and nesting
habitat for western bumble bee and crotch bumble bee; however, as stated above in Section
3.5.1.2, the known populations of these species are outside the Project study area (CDFW
2019), and these species are unlikely to occur. The Project study area is near the boundary of
the currently understood range for western bumble bee and crotch bumble bee and the area
provides marginal (i.e., low quality) potential foraging and nesting habitat for the species. LongPacheco Reservoir Expansion Project
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term impacts on potential habitat for both bee species is comprised of the construction footprints
of permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of the Proposed Project. These long-term
impacts would result in the direct loss of approximately 1,487 acres of potential nesting and
foraging habitat (e.g., grasslands, woodlands, shrublands) for the species. Short-term impacts
associated with construction activities such as staging areas would result in the direct short-term
impacts of approximately 201 acres of habitat. Temporary impacts are associated with activities
within temporary construction easements and other areas that would only be affected during
construction would affect approximately 43 acres of potential habitat for the species.
Monarch butterfly has a moderate potential to occur in the Project study area, with host plants
(i.e., milkweed) observed primarily in the upstream area. Based on the desktop mapping
performed, host plants could also occur within the access and utility area.
Ground disturbance and vegetation removal could adversely affect monarch butterfly and their
host plant populations and could range from direct impacts associated with construction
activities to indirect impacts associated with the degradation of suitable habitat for their host
plant (i.e., grading and vegetation removal, excavation, or inundation). The expanded reservoir
behind the new hardfill dam, ancillary facilities, permanent and temporary access roads, and
other various construction areas could result in direct impacts on monarch butterfly and its
habitat including the removal/disturbance of up to 6,650 individual host plants over
approximately 20 acres (i.e., 83 percent of the total plants in the Project study area) of
grassland, woodland, and shrub habitat where host plant populations are located. These direct
impacts would be significant given the number of host plants that would be removed in
comparison to the plants that would remain in the Project study area.
Indirect impacts would include the degradation of suitable habitat because of removal of
vegetative cover, increased erosion, sedimentation, introduction of non-native species, or
changes in vegetation structure. Construction activities in or near suitable habitat may take
multiple years to complete; therefore, indirect impacts could occur over several years. To
minimize indirect impacts on monarch butterfly, western bumble bee and crotch bumble bee,
implementation of PAMM BI-4, PAMM BI-5, and PAMM BI-11 would limit and minimize the
spread or introduction of NNIP by cleaning equipment prior to entering the site, using
appropriate native species seed mixes that are weed free for replanting and erosion control
efforts, and removing NNIPs encountered during construction and operations and maintenance
activities. With implementation of PAMMs, impacts to monarch butterfly, western bumble bee
and crotch bumble bee habitat would still be considered significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-5b, BI-5c, BI-7 and BI-8b will be implemented to reduce impacts to
monarch butterfly, western bumble bee and crotch bumble bee. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures.
Mitigation Measure BI-5b will be implemented to conduct follow-up surveys to identify the
locations and boundaries of special-status plant populations prior to construction which would
preserve potential foraging habitat for monarch butterfly, western bumble bee and crotch
bumble bee. Mitigation Measure BI-5c will mitigate for impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible, seeds and/or plants grown from seed will be planted in suitable habitat
in the vicinity of where the seeds were collected, or if nearby locations are infeasible, at another
location within the Project study area with similar suitable habitat which would mitigate foraging
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habitat for western bumble bee and crotch bumble bee and host plant for monarch butterfly.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species (i.e., western bumble bee and crotch bumble bee) within the
access and utility area portions of the Project study area prior to construction. Mitigation for
impacts on special-status plants and monarch butterfly host plants can also be fulfilled through
the preservation of existing populations at agency-approved mitigation properties if
reestablishing impacted populations is not feasible to mitigate for impacts to foraging habitat for
western bumble bee and crotch bumble bee foraging habitat along with host plant for monarch
butterfly. These mitigation measures would mitigate for impacts on western bumble bee and
crotch bumble bee by compensating for the loss of plants that could be used as foraging habitat
for these species. Implementation of Mitigation Measure BI-8b will mitigate for the loss of
grassland vegetation communities, which are used by western bumble bee and crotch bumble
bee as foraging habitat. All the grassland vegetation communities that provide foraging habitat
for western bumble bee and crotch bumble bee that would be affected overlap with California
red-legged frog and California tiger salamander upland habitat that will be mitigated at a 2:1
ratio under Mitigation Measure BI-8b. While there could be some variability in the types and
quantities of vegetation communities that would be used to compensate for impacted California
red-legged frog and California tiger salamander upland and dispersal habitat, the upland
habitats preserved under Mitigation Measure BI-8b will also compensate for impacted grassland
vegetation communities that provide foraging habitat for western bumble bee and crotch bumble
bee. The grassland vegetation communities affected by the Proposed Project would be
mitigated for using the same or similar habitat in coordination with CDFW and the USFWS.
Therefore, this impact would be less than significant with mitigation.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). This impact would be less than significant.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction
Construction activities could include both direct and indirect impacts on California red-legged
frogs or California tiger salamander which have been documented to occur in/near the Project
study area. If California red-legged frogs or California tiger salamander are present in the
Project study area during construction of the Proposed Project, direct impacts could include
mortality, increased risk of predation, introduction or spread of pathogens and increased stress
resulting from:
•

Permanent and temporary reduction in available aquatic and upland habitat and prey
base as a result of long-term, short-term, and temporary construction disturbances;

•

Displacement of individuals due to presence of people and equipment within suitable
habitat;

•

Crushing, dismemberment, and other injuries resulting from contact with construction
vehicles, equipment and other construction activities; and

•

Silting, fill, or spill of oil or other chemicals into aquatic habitat, resulting in reduced water
quality.
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Indirect impacts would include effects on potential habitat for these species such as loss or
degradation of habitat in terms of both quality and quantity or impacts that would result from
construction later in time (, long-term).
Within the upstream area, downstream area, and access and utility area, there is suitable
aquatic breeding habitat (i.e., ponds) and suitable dispersal/upland habitat consisting of
grassland, woodlands, scrub, and chaparral vegetation communities for both California tiger
salamander and California red-legged frog.
Construction impacts associated with the Proposed Project total approximately two acres of
potential aquatic habitat for California tiger salamander; two acres of potential aquatic habitat for
California red-legged frog; and 1,776 acres of upland/dispersal habitat for these species that
would be subject to long-term, short-term, and temporary impacts. Table 3.5-11 below
summarizes aquatic and upland/dispersal habitat impacts for the Proposed Project and the
other action alternatives. Long-term impacts include loss of potential habitat and/or critical
habitat within the construction footprints of permanent facilities and associated infrastructure
such as the new dam and associated facilities, new access roads, expanded reservoir,
transmission line, interchange area, and other areas that would be permanently affected by the
Proposed Project and would result in the direct long-term loss of potential aquatic and
upland/dispersal habitat for California red-legged frog and California tiger salamander.
Short-term impacts associated with construction activities such as staging areas would result in
the direct short-term disturbance of aquatic and upland/dispersal habitat. Portions of the shortterm impact areas would be restored/reclaimed (e.g., existing reservoir and North Fork Dam) to
functional aquatic and upland/dispersal habitat.). Temporary impacts associated with activities
within temporary construction easements (i.e., areas that would experience construction-related
disturbances for a year or less) would affect potential aquatic and upland/dispersal habitat.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the likelihood for indirect impacts on
potential aquatic habitat by reducing the chance for an accidental discharge of pollutants and
equipment encroachment into features that provide habitat for these species and minimizing the
potential for the degradation of the quality of the features through the introduction of NNIPs and
pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for direct
and indirect impacts on these species through the use of qualified biologist to perform
inspections of open pipes, holes, or similar structures in order to avoid or minimize entrapment;
removal of trash from the worksite to avoid attracting potential predators to the site; and
installation of wildlife exclusion fence to preclude special-status species from entering
construction activity areas. Although these PAMMs would reduce the impacts on these species
to varying degrees over time, this impact would be significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources.
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Table 3.5-11. Impacts on California Tiger Salamander and California Red-legged Frog Aquatic and
Upland/Dispersal Habitat for the Proposed Project and Other Action Alternatives
California Tiger Salamander
California Red-legged Frog
Aquatic
Upland/Dispersal Aquatic Habitat Upland/Dispersal
Alternative Impact Type
Impacts
Habitat Impacts
Impacts
Habitat Impacts
(Acres)
(Acres)
(Acres)*
(Acres)*
Proposed
Project

Alternative A

Alternative B

Alternative C

Alternative D

Long-Term

1.0

1,526

1.5

1,526

Short-Term

0.3

207

0.5

207

Temporary

0.2

43

0.2

43

TOTAL

1.5

1,776

2.2

1,776

Long-Term

1.5

1,633

1.5

1,633

Short-Term

0.1

228

0.6

228

Temporary

0.2

44

0.2

44

TOTAL

1.8

1,905

2.3

1,905

Long-Term

1.6

1,323

2.0

1,323

Short-Term

0.1

229

0.6

228

Temporary

0.2

45

0.2

45

TOTAL

1.9

1,597

2.8

1,596

Long-Term

2.0

1,378

1.0

1,379

Short-Term

0.1

208

0.1

208

Temporary

0.2

42

0.2

42

TOTAL

2.3

1,628

1.3

1,629

Long-Term

2.0

1,507

2.0

1,508

Short-Term

0.1

211

0.5

211

Temporary

0.2

38

0.2

38

TOTAL

2.3

1,756

2.7

1,757

Note:
* These impact acreages also include impacts on U.S. Fish and Wildlife Service designated critical habitat for California redlegged frog.

These long-term, short-term, and temporary impacts associated with construction noise,
vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area, while attracting predators that may
target these species that may be attracted to temporary and permanent light sources. The
schedule and level of construction activities would be staggered seasonally (i.e., some activities
would be completed within one year, while others would occur for multiple years) and would
occur in specific portions of the Project study area over the life of construction; therefore, the
level of construction activities and magnitude of impacts to wildlife foraging, dispersal and
migration would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the
installation of wildlife exclusion fence to preclude these species from entering the Project site.
With the implementation of this PAMM direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will be implemented to reduce
impacts to California tiger salamander and California red-legged frog. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures. Mitigation Measure BI-1a requires a
qualified biologist to conduct biological resources awareness training for all construction
personnel. Mitigation Measure BI-4b will provide aquatic resources avoidance and buffers for
aquatic resources that may provide suitable aquatic habitat for California tiger salamander and
California red-legged frog. Mitigation Measure BI-4c will provide compensatory mitigation for
impacts on aquatic resources that may provide suitable aquatic habitat for California tiger
salamander and California red-legged frog. Mitigation measure BI-8a will be implemented to
reduce impacts on California tiger salamander and California red-legged frog and their habitat
that occurs in the access and utility area portion of the Project study area by performing surveys
in that area to identify potential habitat prior to construction activities. Mitigation Measure BI-8b
will require compensatory mitigation at a 2:1 ratio which equates to approximately 3,400 acres
of habitat (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation). Compensatory mitigation under Mitigation Measure BI-8b could be
accomplished either through the purchase of credits at an agency-approved mitigation bank, or
through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c would reduce impacts on
California tiger salamander and California red-legged frog and their habitat to a less-thansignificant level. Therefore, impacts would be less than significant with mitigation.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (operations associated with the new
facilities would not change meaningfully from the existing operations). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
could have a less-than-significant effect on California tiger salamander and California redlegged frog, their habitats, or designated critical habitat for California red-legged frog. Baseflows
would be released continuously from the expanded reservoir in all months allowing for existing
California tiger salamander and California red-legged frog populations and aquatic habitat in the
downstream area adjacent to Pacheco Creek to remain unchanged. In addition, pulse flows
would not exceed the capacity of the Pacheco Creek primary channel and would not impact
dispersal/upland habitat for these species adjacent to the primary channel. With flows occurring
throughout the year, this would be considered a benefit for California red-legged frog as there
would be an increase in dispersal habitat available for this species during the summer months.
Under the Proposed Project the new flow regime (perennial, increased flow) would prevent
American bullfrogs from breeding within the creek as the volume and velocity of flow would be
too high for egg mass survival. Drybacks during dry and critical water years would disrupt
invasive species’ life cycles that require more permanent aquatic habitat (e.g., red swamp
crayfish). However, American bullfrogs and other non-native species would continue to disperse
into the areas in and around Pacheco Creek even after scheduled dryback events given the
high abundances of the species present in the surrounding areas, similar to the existing
condition in times following a drought year when the creek and adjacent ponds go dry. With
American bullfrogs and other invasive wildlife species already present in high abundances
in/near areas adjacent to Pacheco Creek, the more permanent creek flows would not result in a
significant increase in non-native wildlife species in comparison to the existing conditions given
the creek would continue to provide the same amount and type of habitat as under the current
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condition (e.g., Pacheco Creek and the surrounding vicinity will continue to offer dispersal and
non-breeding habitat for American bullfrog). Therefore, there would be less-than-significant
impacts on California red-legged frog associated with operations.
Based on these results, and implementation of PAMM BI-13 operation impacts on California
tiger salamander and California red-legged frog and their habitats would be less than significant.
Impacts on California tiger salamander and California red-legged frog dispersal and migratory
corridors are addressed in Impact Bio-18 below.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction
Direct and indirect impacts on foothill yellow-legged frog as a result of construction activities
would be similar to those described above for California red-legged frog or California tiger
salamander under Impact Bio-8.
Construction impacts associated with the Proposed Project total approximately 102 acres of
potential habitat (including upland/dispersal and aquatic habitat) and includes long-term, shortterm, and temporary impacts on foothill yellow-legged frog. Long-term impacts consist of
construction footprints of permanent facilities and associated infrastructure such as the new
dam and associated facilities, new access roads, expanded reservoir, transmission line,
interchange area, and other areas that would be permanently affected as a result of the
Proposed Project. Collectively, this would result in the direct long-term loss of approximately 98
acres of potential habitat for foothill yellow-legged frog. Short-term impacts associated with
construction activities such as staging areas and construction access routes would result in the
direct short-term disturbance of approximately two acres of habitat. Portions of the two acres of
short-term impacts include areas that would be restored/reclaimed (e.g., Pacheco Reservoir,
North Fork Dam) and would include reclaiming these areas to provide functional aquatic,
riparian and upland habitat. Temporary impacts (i.e., areas that would experience constructionrelated disturbances for a year or less) would affect approximately two acres of potential habitat.
Table 3.5-12 below summarizes aquatic and upland/dispersal habitat impacts for the Proposed
Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize impacts on aquatic habitat by reducing the
potential for an accidental discharge of pollutants and equipment encroachment into features
and minimizing the potential for the degradation of the quality of the features through the
introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize
the direct and indirect impacts on this species through the use of qualified biologist inspections
of open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash
from the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
With implementation of these PAMMs and the restoration/reclamation portions of the existing
inundation pool and dam footprint, significant impacts on foothill yellow-legged frog would still
occur.
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Table 3.5-12. Impacts on Foothill Yellow-legged Frog Aquatic and Dispersal Habitat for the
Proposed Project and Other Action Alternatives
Alternative

Proposed Project

Alternative A

Alternative B

Alternative C

Alternative D

Impact Type

Aquatic Habitat
Impacts
(Acres)

Dispersal
Habitat Impacts
(Acres)

Long-Term

80

18

Short-Term

1

1

Temporary

1

1

TOTAL

82

20

Long-Term

80

18

Short-Term

1

1

Temporary

1

1

TOTAL

82

20

Long-Term

75

15

Short-Term

1

1

Temporary

1

1

TOTAL

77

17

Long-Term

74

15

Short-Term

1

1

Temporary

1

1

TOTAL

76

17

Long-Term

74

15

Short-Term

1

1

Temporary

1

1

TOTAL

76

17

Construction impacts on foothill yellow-legged frog associated with the Proposed Project include
long-term, short-term, and temporary impacts associated with construction noise, vibration, and
lighting. Long-term impacts consist of permanent facilities and the interchange area associated
with the Proposed Project that would include permanent light sources. Short-term impacts are
associated with construction activities such as construction of staging areas that would result in
construction noise and vibration impacts. Temporary impacts associated with the Proposed
Project comprise areas that would experience construction-related disturbances for a year or
less (i.e., temporary construction easements) and include construction noise, vibration, and
temporary lighting sources. These long-term, short-term, and temporary impacts associated with
construction noise, vibration, and lighting would impact this species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area, while attracting predators
that may target this species that may be attracted to temporary and permanent light sources.
The schedule and level of construction activities would be staggered seasonally (i.e., some
activities would be completed within one year, while others would occur for multiple years) and
would occur in specific portions of the Project study area over the life of construction. Therefore,
the level of construction activities and magnitude of impacts to foothill yellow-legged frog
dispersal and migration would vary both temporally and spatially throughout the construction
period. Implementation of PAMM BI-8 would minimize the potential for direct and indirect
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impacts associated with construction noise, vibration, and lighting on this species through the
installation of wildlife exclusion fence to preclude this species from entering the construction
activity areas. With the implementation of this PAMM, direct and indirect impacts associated
with construction noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to foothill yellow-legged frogs. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Mitigation Measure BI-1a requires a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to foothill yellow-legged
frog aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts
on aquatic resources to mitigate for impacts to foothill yellow-legged frog aquatic habitat.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species within the access and utility area portions of the Project study
area prior to construction. Mitigation Measure BI-8a will be implemented to reduce impacts on
foothill yellow-legged frog and their habitat that occurs in the access and utility area portion of
the Project study area by performing surveys in that area to identify potential habitat prior to
construction activities. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation) that could be accomplished either through the purchase of credits at an
agency-approved mitigation bank, or through the establishment of a single or multiple permitteeresponsible mitigation sites. Mitigation Measure BI-8c will require development of a
translocation plan to move individuals out of harm’s way.
Compensatory mitigation for foothill-yellow legged frog upland habitat would be included under
compensatory mitigation for California tiger salamander and California red-legged frog (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of Mitigation Measures BI4c and BI-8b, impacts on foothill yellow-legged frog aquatic habitat would be mitigated in
coordination with the applicable regulatory agency. With implementation of these mitigation
measures, impacts on this species would be reduced to a less-than-significant level.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition); as such, the following discussion focuses
on impacts on foothill yellow-legged frog and its habitat as a result of the proposed flow
changes. Impacts on foothill yellow-legged frog dispersal and migratory corridors are addressed
in Impact Bio-18.
Foothill yellow-legged frog breeding and oviposition occur primarily in streams and rivers from
April until early July. In California, egg masses are typically found between April 22nd and July
6th, with the average occurring around May 3rd (California Herps 2021). Eggs take 2 to 3 weeks
to hatch, depending primarily on water temperature (Kupferberg 1996). Tadpoles remain in the
stream and require 3 to 4 months to transition into metamorphs, which occurs between July to
October (California Herps 2021). Altering natural flow regimes through dam releases and pulsed
flows after oviposition can result in scouring of egg masses, and flow changes during oviposition
can lead to tadpole stranding and exposed egg masses when water levels drop (Kupferberg et
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al. 2009). Additionally, tadpoles can be displaced, inundated with sediment, or stranded due to
pulsed-flow releases.
One of the major sources of natural egg mortality is desiccation through loss of surface water
and stranding (Kupferberg et al. 2009). The limiting factor for foothill yellow-legged frogs in
Pacheco Creek is a lack of surface water during the breeding season and tadpole rearing
period. Pacheco Creek is mostly dry in the late spring and early summer with segments of
standing water or pools, which are not suitable conditions for eggs’ and tadpoles’ survival due to
water temperature increasing. Downstream flows (including baseflow and pulse flows)
associated with the new dam and expanded reservoir would have a beneficial impact on foothill
yellow-legged frog and their aquatic habitat. Baseflows would be released continuously from the
expanded reservoir in all months allowing for improved breeding and tadpole rearing conditions
for foothill yellow-legged frog in some areas of Pacheco Creek depending upon the water year
as a result of perennial flows. Non-native and invasive species such as American bullfrogs are
present in and near Pacheco Creek mainstem and may prey on and compete with foothill
yellow-legged frogs.
Under the Proposed Project the more permanent flows would prevent American bullfrogs from
breeding within the creek as the flow rate would be too high for egg mass survival. Drybacks
during dry and critical water years would disrupt invasive species’ life cycles that require more
permanent aquatic habitat (e.g., red swamp crayfish). However, American bullfrogs and other
non-native species would continue to disperse into the areas in and around Pacheco Creek
even after scheduled dryback events given the high abundances of the species present in the
surrounding areas, similar to the existing condition in times following a drought year when the
creek and adjacent ponds go dry. With bullfrogs and other invasive wildlife species already
present in high abundances in and around Pacheco Creek, the more permanent creek flows
and slightly higher ground water levels would not result in a significant increase in water
elevation or inundation duration within the ponds in comparison to the existing conditions;
therefore, the invasive species populations within the ponds would remain similar to the existing
conditions and would not impact foothill yellow-legged frogs. Further with American bullfrogs
and other invasive wildlife species already present in high abundances in/near areas adjacent to
Pacheco Creek, the more permanent creek flows would not result in a significant increase in
non-native wildlife species in comparison to the existing conditions given the creek would
continue to provide the same amount and type of habitat as under the current condition (i.e.,
Pacheco Creek and the surrounding vicinity dispersal and non-breeding habitat). Therefore,
there would be no impact on foothill yellow-legged frog associated with operations.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction
The majority of the Project study area includes suitable aquatic habitat for western pond turtle
including ponds and Pacheco Creek; suitable nesting habitat in the form of grasslands; and
suitable dispersal habitat consisting of grassland, woodlands, scrub, and chaparral vegetation
communities.
Direct and indirect impacts on western pond turtle as a result of construction activities would be
similar as described above for California red-legged frog or California tiger salamander under
Impact Bio-8.
Construction impacts associated with the Proposed Project total approximately 1,960 acres of
potential habitat (including dispersal, nesting, and aquatic habitat) and includes long-term, shortterm, and temporary impacts on western pond turtle. Long-term impacts consist of construction
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footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, new expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of the Proposed Project,
which would result in the direct long-term loss of approximately 1,562 acres of potential habitat
for western pond turtle. Short-term impacts associated with construction activities such as
staging areas would result in the direct short-term disturbance of approximately 351 acres of
habitat. Portions of the 351 acres of short-term impacts include areas that would be
restored/reclaimed (e.g., Pacheco Reservoir, North Fork Dam) and would include reclaiming
these areas back to functional aquatic, riparian, and upland habitat. Temporary impacts
associated with temporary construction easements (i.e., areas that would experience
construction-related disturbances for a year or less) would affect approximately 45 acres of
potential habitat. Table 3.5-13 below summarizes aquatic and upland/dispersal/nesting habitat
impacts for the Proposed Project and the other action alternatives.
Table 3.5-13. Impacts on Western Pond Turtle Aquatic and Upland/Dispersal/Nesting Habitat for
the Proposed Project and Other Action Alternatives
Western Pond Turtle
Alternative
Impact Type
Aquatic Impacts
Upland/Dispersal/Nesting
(Acres)
Habitat Impacts (Acres)
Long-Term
Proposed Project

Alternative A

Alternative B

Alternative C

Alternative D

106

1,456

Short-Term

89

262

Temporary

0.2

45

TOTAL

196

1,764

Long-Term

107

1,571

Short-Term

89

276

Temporary

0.2

45

TOTAL

196

1,892

Long-Term

99

1,270

Short-Term

89

276

Temporary

0.2

47

TOTAL

187

1,593

Long-Term

153

1,367

Short-Term

33

216

Temporary

0.2

42

TOTAL

186

1,626

Long-Term

166

1,501

Short-Term

18

214

Temporary
TOTAL

3

39

187

1,754

Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize impacts on aquatic habitat by reducing the
potential for an accidental discharge of pollutants and equipment encroachment into features
and minimizing the potential for the degradation of the quality of the features through the
introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize
the direct and indirect impacts on this species through the use of inspections by a qualified
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biologist of open pipes, holes, or similar structures to minimize or avoid entrapment; removal of
trash from the worksite to avoid attracting potential predators to the site; and installation of
wildlife exclusion fence to preclude special-status species from entering the Project site. With
implementation of these PAMMs and the restoration/reclamation of portions of the existing
inundation pool and dam footprint, this impact would be significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact this species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area, while attracting predators that may
target this species that may be attracted to temporary and permanent light sources. The
schedule and level of construction activities would be staggered seasonally (i.e., some activities
would be completed within one year, while others will occur for multiple years) and would occur
in specific portions of the Project study area over the life of construction. Therefore, the level of
construction activities and magnitude of impacts to wildlife dispersal and migration would vary
both temporally and spatially throughout the construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on this species through the installation
of wildlife exclusion fence to preclude this species from entering construction activity areas. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c would be implemented to reduce
impacts to western pond turtle. Section 3.5.3.5 provides detailed descriptions of these mitigation
measures.
Mitigation Measure BI-1a requires a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to western pond turtle
aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts on
aquatic resources which may also provide aquatic habitat for western pond turtles. Mitigation
Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat for specialstatus animal species within the access and utility area portions of the Project study area prior
to construction. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1 ratio that
could be accomplished either through the purchase of credits at an agency-approved mitigation
bank, or through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Compensatory mitigation for this species would be mitigated under Mitigation Measure BI-4c for
impacts on aquatic resources and Mitigation Measure BI-8b for upland/dispersal habitat (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of these mitigation
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measures, impacts on western pond turtle aquatic habitat would be mitigated in coordination
with the CDFW. With implementation of these mitigation measures, impacts on this species
would be reduced to a less-than-significant level.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a less-thansignificant impact on western pond turtles and their aquatic habitat. Aquatic habitat would
gradually change in some areas along the banks of Pacheco Creek to more of a mixed riparian
community (as described in Impact Bio-2). However, Pacheco Creek would still provide aquatic
habitat for western pond turtles in these areas, and basking /upland habitat for the species
would persist in areas away from the primary channel of the creek within the floodplain and
adjacent uplands. In addition, pulse flows would not exceed the capacity of the existing primary
channel and would not impact nesting or dispersal habitat for western pond turtles adjacent to
the primary channel. Therefore, operation impacts on western pond turtles and their habitat
would be less than significant. Impacts on dispersal and migratory corridors are addressed in
Impact Bio-18.
Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction
The majority of the Project study area provides poor quality habitat for silvery legless lizard and
coast horned lizard given a lack of loose soils for burrowing for silvery legless lizard and sandy
washes to support coast horned lizard. Grasslands, scrub/chaparral, and pasture habitats
present in the upstream area, downstream area, and the access and utility area provide
potential habitat for the San Joaquin coachwhip.
Direct and indirect impacts on habitat for silvery legless lizard, coast horned lizard, and San
Joaquin coachwhip as a result of construction activities would be similar as described above for
California red-legged frog or California tiger salamander under Impact Bio-8.
Construction impacts associated with the Proposed Project total approximately 1,700 acres of
potential habitat and include long-term, short-term, and temporary impacts on silvery legless
lizard, coast horned lizard, and San Joaquin coachwhip. Long-term impacts consist of
construction footprints of permanent facilities and associated infrastructure such as the new
dam and associated facilities, new access roads, expanded reservoir, transmission line,
interchange area, and other areas that would be permanently affected as a result of the
Proposed Project and would result in the direct long-term loss of approximately 1,490 acres of
potential habitat for silvery legless lizard, coast horned lizard, and San Joaquin coachwhip.
Short-term impacts associated with construction activities such as staging areas would result in
the direct short-term disturbance of approximately 190 acres of habitat. Portions of the 190
acres subject to short-term impacts include areas that would be restored/reclaimed (e.g.,
existing inundation pool and dam footprint) and would include reclaiming these areas back to
functional aquatic, riparian and upland habitat. Temporary impacts associated with temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less) would affect approximately 43 acres of potential habitat. Table 3.5-14 below
summarizes habitat impacts for the Proposed Project and the other action alternatives.
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Table 3.5-14. Impacts on Silvery Legless Lizard, Coast Horned Lizard, and San Joaquin Coachwhip
Habitat for the Proposed Project and Other Action Alternatives
Impacts
Alternative
Impact Type
(Acres)

Proposed Project

Alternative A

Alternative B

Alternative C

Alternative D

Long-Term

1,490

Short-Term

190

Temporary

43

TOTAL

1,723

Long-Term

1,600

Short-Term

210

Temporary

43

TOTAL

1,853

Long-Term

1,315

Short-Term

210

Temporary

45

TOTAL

1,570

Long-Term

1,367

Short-Term

193

Temporary

42

TOTAL

1,602

Long-Term

1,467

Short-Term

198

Temporary

38

TOTAL

1,703

Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts that are associated with the Proposed Project comprise
areas that would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area, while attracting predators that may
target these species that may be attracted to temporary and permanent light sources. The
schedule and level of construction activities would be staggered seasonally (i.e., some activities
would be completed within one year, while others will occur for multiple years) and would occur
in specific portions of the Project study area over the life of construction. Therefore, the level of
construction activities and magnitude of impacts to wildlife dispersal and migration would vary
both temporally and spatially throughout the construction period.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash from
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-96

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Given the low potential for silvery legless lizard and coast horned lizard to occur due to the poor
quality of habitat present; the abundance of similar habitat in the Project study area and
immediate vicinity; and with the implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8
direct and indirect impacts on silvery legless lizard, coast horned lizard, and San Joaquin
coachwhip would be less than significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
silvery legless lizard, coast horned lizard, or San Joaquin coachwhip or their habitat. Pulse flows
would not exceed the capacity of the existing primary channel and would not impact existing
potential habitat for silvery legless lizard, coast horned lizard, or San Joaquin coachwhip
adjacent to the primary channel. Therefore, there are no impacts on silvery legless lizard, coast
horned lizard, or San Joaquin coachwhip associated with operations. Impacts on dispersal and
migratory corridors for these species are addressed in Impact Bio-18.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Potential habitat for least Bell’s vireo is limited to low-quality foraging habitat within the
downstream area along Pacheco Creek approximately 5 miles downstream from the Kaiser
Aetna Road and SR 152 intersection. No impacts on least Bell’s vireo would occur as a result of
construction activities associated with the Proposed Project. Indirect impacts associated with
the changes in downstream flows (including baseflow and pulse flows) would result in beneficial
impacts on the habitat quality for least Bell’s vireo in the downstream area because the riparian
vegetation communities along Pacheco Creek would continue to shift towards a more mixed
riparian vegetation community that would be denser and more stratified (i.e., consist of a variety
of riparian tree species at multiple maturity levels, including understory vegetation) than the
existing condition as described under Impact Bio-1. Therefore, the Proposed Project would have
a beneficial impact on habitat for least Bell’s vireo in the downstream area along Pacheco
Creek.
Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction
Construction activities (e.g., clearing grading) would occur during the avian breeding season
(i.e., February through September, depending on the species) and could disturb special-status
avian species (excluding bald and golden eagles) including: grasshopper sparrow, tricolored
blackbird, yellow warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared
owl, western burrowing owl, Swainson’s hawk, Northern harrier, White-tailed kite, California
condor, and American peregrine falcon, and nesting migratory birds and raptors (non-specialstatus avian species) in or adjacent to the Project study area. Construction-related impacts on
nesting tricolored blackbirds, Swainson’s hawk, California condor, and American peregrine
falcon would not occur given the lack of nesting habitat present in/near the areas where
construction activities would occur under the Proposed Project.
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Construction-related disturbances on other avian species (i.e., grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite) could result in the incidental loss of fertile
eggs or nestlings and/or nest abandonment. Removal of vegetation including trees and shrubs
during clearing and grubbing activities to prepare the work areas, including clearing zone 4
within the proposed inundation area, removal of vegetation in clearing zone 1 (as discussed in
Alternatives Development and Project Description Appendix, Section 3.3.2.6) and the removal
of select trees within clearing zone 2 associated with the expanded reservoir, and other
construction activities (e.g., staging equipment/materials, grading, excavation, and pipe laying
near trees) could directly affect nesting activities. The installation of the new transmission line
and substation also presents an increased risk of electrocution on special-status avian species
and other migratory bird and raptor species.
The expanded reservoir would fill gradually over the course of several years during the wet
months (i.e., winter and spring) before the majority of the nesting activities take place. Both the
duration and timing of filling the expanded reservoir would limit the amounts of impacts on active
nests outside of clearing zones 1, 2 and 4 until such time as the reservoir is full for the first time.
Construction impacts associated with the Proposed Project would affect potential nesting and
foraging habitat and include long-term, short-term, and temporary impacts on special-status and
nesting migratory birds in the upstream area and the access and utility area. Direct impacts
include long-term impacts associated with the expanded reservoir, vegetation clearing, footprint
of new facilities, and other areas that would not passively or actively return to pre-project
conditions after construction; short-term impacts would occur from the establishment of and use
of staging areas; and temporary impacts from activities associated with temporary construction
easements. These include impacts in the upstream area on woody riparian habitats that provide
nesting and foraging habitat for species such as yellow warbler and yellow breasted chat. Within
the upstream area and the utility and access areas, impacts would occur on grassland,
shrubland, and woodland habitats that provide nesting and foraging habitat for most of the
special-status and nesting migratory birds such as grasshopper sparrow, loggerhead shrike,
purple martin, and burrows in grasslands that could provide suitable nesting habitat for western
burrowing owl.
Construction impacts on vegetation communities which provide nesting and foraging habitat for
special-status and nesting migratory birds in the downstream area (e.g., freshwater emergent
vegetation within Ciraulo pond on SCVHA’s property) would not occur, because the conditions
in Pacheco Creek during the construction period would be similar to existing conditions (i.e., the
duration of surface flows within Pacheco Creek would still support the vegetation communities
present in the downstream area with the hydrologic contributions of South Fork Pacheco Creek,
Cedar Creek, and other tributaries). Impact acreages are shown below in Table 3.5-15 for each
alternative, impact type, and habitat type.
Construction impacts associated with the Proposed Project would also affect potential nesting
and foraging habitat and include long-term, short-term, and temporary impacts on special-status
raptor species; specifically, the loss of grasslands used as nesting habitat for burrowing owls
and foraging habitat for special-status raptor species. Impacts would occur on marsh habitat at
isolated locations in the upstream area that provides suitable potential nesting and foraging
habitat for short-eared owl and northern harrier. Woodland and scrub habitats that occur
primarily in the upstream and downstream areas may provide suitable nesting habitat for whitetailed kite and would also be impacted by the Proposed Project. Within the upstream and
downstream areas, impacts would occur on dense woodland habitats associated with longeared-owl.
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Table 3.5-15. Impacts on Special-Status Avian Species and Nesting Migratory Birds and Raptors
for the Proposed Project and Other Action Alternatives
Alternative
Impact
Vegetation Type
Impact (Acres)

Long-Term

Annual Grassland and
Pasture

285.1

Chaparral

54.0

Marsh

1.0

Shrubland and Scrub

41.2

Urban

5.1

Woodland
Woody Riparian
TOTAL

Proposed Project

Short-Term

Temporary

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

1,101.3
2.2
1,489.9

Annual Grassland and
Pasture

129.3

Chaparral

14.1

Marsh

0.5

Shrubland and Scrub

7.0

Urban

1.0

Woodland

39.2

Woody Riparian

0.2

TOTAL

191.3

Annual Grassland and
Pasture

37.3

Chaparral

0

Marsh

0

Shrubland and Scrub

1.0

Urban

0.2

Woodland

4.2

Woody Riparian

0.2

TOTAL

42.9
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Table 3.5-15. Impacts on Special-Status Avian Species and Nesting Migratory Birds and Raptors
for the Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact
Vegetation Type
Impact (Acres)

Long-Term

Annual Grassland and
Pasture

359.2

Chaparral

54.3

Marsh
Shrubland and Scrub

40.2

Urban

3.1

Woodland
Woody Riparian
TOTAL

Alternative A

Short-Term

Temporary

Alternative B

Long-Term

1,137.0
2.0
1,595.8

Annual Grassland and
Pasture

134.1

Chaparral

14.2

Marsh

0

Shrubland and Scrub

16.3

Urban

2.0

Woodland

45.1

Woody Riparian

0.2

TOTAL

211.9

Annual Grassland and
Pasture

37.4

Chaparral

0

Marsh

0

Shrubland and Scrub

1.1

Urban

0.2

Woodland

4.3

Woody Riparian

0.2

TOTAL

43.2

Annual Grassland and
Pasture

331.0

Chaparral

38.4

Marsh

0.1

Shrubland and Scrub

32.2

Urban

3.3

Woodland
Woody Riparian
TOTAL
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Table 3.5-15. Impacts on Special-Status Avian Species and Nesting Migratory Birds and Raptors
for the Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact
Vegetation Type
Impact (Acres)

Short-Term

Alternative B (contd.)

Temporary

Long-Term

Annual Grassland and
Pasture

133.2

Chaparral

14.3

Marsh
Shrubland and Scrub

6.0

Urban

3.0

Woodland

49.2

Woody Riparian

0.2

TOTAL

205.9

Annual Grassland and
Pasture

38.1

Chaparral

0

Marsh

0

Shrubland and Scrub

2.1

Urban

0.2

Woodland

5.2

Woody Riparian

0.2

TOTAL

45.8

Annual Grassland and
Pasture

293.1

Chaparral

47.3

Marsh

0.1

Shrubland and Scrub

44.3

Urban

3.2

Woodland
Woody Riparian
TOTAL

Alternative C

Short-Term

948.1
2.2
1,338.3

Annual Grassland and
Pasture

130.0

Chaparral

14.1

Marsh

0

Shrubland and Scrub

8.0

Urban

3.3

Woodland

42.1

Woody Riparian
TOTAL
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Table 3.5-15. Impacts on Special-Status Avian Species and Nesting Migratory Birds and Raptors
for the Proposed Project and Other Action Alternatives (contd.)
Alternative
Impact
Vegetation Type
Impact (Acres)
Annual Grassland and
Pasture

Alternative C (contd.)

Temporary

Long-Term

Chaparral

0

Marsh

0

Shrubland and Scrub

1.0

Urban

0.3

Woodland

2.0

Woody Riparian

0.3

TOTAL

41.8

Annual Grassland and
Pasture

375.1

Chaparral

47.1

Marsh

0.1

Shrubland and Scrub

49.2

Urban

5.2

Woodland
Woody Riparian
TOTAL

Alternative D

Short-Term

Temporary
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38.2

989.1
2.0
1,467.8

Annual Grassland and
Pasture

127.0

Chaparral

14.3

Marsh

0

Shrubland and Scrub

10.1

Urban

1.0

Woodland

46.1

Woody Riparian

0.2

TOTAL

198.7

Annual Grassland and
Pasture

35.2

Chaparral

0

Marsh

0

Shrubland and Scrub

1.0

Urban

0.3

Woodland

2.0

Woody Riparian

0.4

TOTAL

38.9
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Within the access and utility area, impacts would occur on potential suitable nesting
(grasslands), and foraging (woodlands) habitat for these special-status and protected raptor
species. No cliff habitats that support American peregrine falcon or California condor nesting
were observed in the Project study area and there are no CNDDB occurrences within 5-miles
for these species; foraging habitat impacts on these species would be similar to those species
described above that utilize grassland habitats.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
With extensive foraging habitat present in the Project study area and immediate vicinity,
implementation of PAMM BI-1 would avoid impacts on nesting migratory birds and raptors
through pre-construction nesting bird surveys and protective buffers for active nests. With the
implementation of this PAMM direct and indirect impacts to grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite would still be significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting to grasshopper sparrow, yellow warbler, yellow breasted chat, loggerhead
shrike, purple martin, short-eared owl, western burrowing owl, Northern harrier and white-tailed
kite would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1d, BI-4c, BI-8b, BI-13a and BI-13b will be implemented to
reduce impacts to special-status avian species and nesting migratory birds and raptors. Section
3.5.3.5 provides detailed descriptions of these mitigation measures.
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Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. The compensatory mitigation proposed under
Mitigation Measures BI-1d, BI-4c, and BI-8b will offset the impacts on nesting and foraging
habitat for special-status and migratory birds. Implementation of mitigation measure BI-1d
requires that Valley Water will prepare a compensatory mitigation plan for review and approval
by CDFW to acquire mitigation lands to offset direct upstream and indirect downstream impacts
on riparian habitats and sensitive natural communities a minimum preservation ratio of 2:1, or at
ratios established in coordination with CDFW that will achieve equivalent or greater mitigation.
Compensatory mitigation for impacts to special-status and migratory birds and raptors nesting
and foraging habitat would be covered under the compensatory mitigation for aquatic resources
(under Mitigation Measure BI-4c) and California tiger salamander, California red-legged frog,
foothill yellow-legged frog and western pond turtle upland and dispersal habitat (under Mitigation
Measure BI-8b) as these habitats overlap with avian nesting and foraging habitats. The
implementation of Mitigation Measure BI-8b will require compensatory mitigation for the loss of
habitat at a 2:1 ratio which equates to approximately 3,400 acres of habitat and would more
than cover the impacts on special-status and migratory birds and raptors. Implementation of
Mitigation Measure BI-13a would be implemented to minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species. Mitigation
Measure BI-13b will be implemented to minimize and avoid areas occupied by western
burrowing owls by conducting focused surveys prior to construction following CDFW protocols
(CDFW 2012). With implementation of these mitigation measures this impact would be reduced
to less than significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). The new flow regime would result in
beneficial impacts on special-status and nesting migratory birds and raptors that utilize
freshwater emergent vegetation and riparian habits in the downstream area because perennial
flows in Pacheco Creek would increase the extent and quality of habitat. The changes in flows
would not have a meaningful impact on the other habitats (e.g., grasslands, shrublands,
agriculture, etc.) for the special-status species and nesting migratory birds and raptors rely that
on the downstream area given that the conditions for those habitats would be similar to existing
conditions. Therefore, the Proposed Project would have a beneficial impact on habitat for
special-status and migratory birds and raptors that utilize freshwater emergent vegetation and
riparian habitats and would have no impact on the species that rely on other habitat types in the
downstream area along Pacheco Creek.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction
Construction activities occurring during eagle nesting season (i.e., January through July) would
have similar impacts as those described above under Impact Bio-13.
The majority of the upstream and downstream areas provide suitable nesting habitat for bald
eagles and golden eagles; however, only three active eagle nests (two bald eagle and one
golden eagle) were observed in or near the Project study area during the surveys conducted in
2020 (Biological Resources – Botanical/Wildlife Appendix Attachment D). Within the access and
utility area, potential suitable nesting habitat for these species was also identified based on
desktop analysis. Construction impacts associated with the Proposed Project total
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approximately 96 acres of potential nesting habitat and up to about 98 acres of potential
foraging habitat for bald eagle associated with Pacheco Reservoir. For golden eagles, 96 acres
of potential nesting habitat and 574 acres of foraging habitat would be subject to long-term,
short-term, and temporary impacts. Table 3.5-14 below summarizes nesting and foraging
habitat impacts for the Proposed Project and the other action alternatives.
Long-term impacts consist of construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of the Proposed Project would result in the direct long-term loss of potential
nesting and foraging habitat. Short-term impacts associated with construction activities such as
staging areas and construction access routes would result in the direct short-term disturbance of
nesting and foraging habitat. Temporary impacts include areas that would experience
construction-related disturbances for a year or less. Implementation of PAMM BI-1 would avoid
impacts on nesting migratory birds and raptors by conducting pre-construction nesting bird
surveys and establishing protective buffers for active nests. With the implementation of this
PAMM, direct and indirect impacts would be less than significant.
Table 3.5-16. Impacts on Bald Eagle and Golden Eagle Nesting and Foraging Habitat for the
Proposed Project and Other Action Alternatives
Bald Eagle
Golden Eagle
Nesting
Foraging
Nesting
Foraging
Alternative
Impact Type
Habitat
Habitat
Habitat
Habitat
Impacts
Impacts
Impacts
Impacts
(Acres)
(Acres)
(Acres)
(Acres)
Proposed
Project

Alternative A

Alternative B

Alternative C

Alternative D

Long-Term

89.1

9.3

89.1

346.4

Short-Term

6.0

89.2

6.0

189.2

Temporary

1.0

0.0

1.0

39.2

TOTAL

96.1

98.5

96.1

574.8

Long-Term

107.2

10.2

107.2

428.3

Short-Term

6.0

88.3

6.0

187.4

Temporary

1.0

0.0

1.0

39.1

TOTAL

114.2

98.5

114.2

654.8

Long-Term

97.3

10.4

97.3

398.2

Short-Term

6.0

88.2

6.0

185.4

Temporary

1.0

0.0

1.0

39.3

TOTAL

104.3

98.6

104.3

622.8

Long-Term

81.3

65.1

81.3

405.1

Short-Term

3.3

33.2

3.3

139.3

Temporary

1.0

0.0

1.0

39.2

TOTAL

85.6

98.3

85.6

583.6

Long-Term

99.2

78.4

99.2

492.1

Short-Term

3.2

17.2

3.2

132.3

Temporary

1.0

3.1

1.0

36.1

TOTAL

103.4

98.7

103.4

660.5
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In addition to direct impacts, indirect impacts on potential nesting and foraging habitat for these
species could occur during construction activities associated with the Proposed Project.
Construction activities would result in the degradation of suitable nesting habitat because of
removal of trees for nesting, vegetation cover for prey species, or changes in vegetation
structures for prey species. Project construction in or near suitable nesting and foraging habitat
may take multiple years to complete; therefore, direct and indirect impacts could occur over
several years. Although no nests were observed within the upstream area of the Project study
area, potentially suitable habitat for this species does occur upstream. Implementation of PAMM
BI-4, PAMM BI-5, PAMM BI-11, and PAMM BI-12 would minimize the potential for indirect
impacts on potential foraging habitat by reducing the introduction of NNIPs and pathogens. With
implementation of these PAMMs indirect impacts would be less than significant.
In addition, inundation resulting from expansion of the reservoir would result in direct impacts on
potential nesting and foraging habitat for these species and would result in a loss of potential
nesting and foraging habitat. Project implementation could result in the degradation of suitable
nesting habitat because of removal of trees for nesting, vegetation cover for prey species, or
changes in vegetation structures for prey species. However, the expanded reservoir would
provide additional aquatic foraging habitat relative to existing conditions for bald eagle. Project
construction in or near suitable nesting and foraging habitat may take multiple years to
complete; therefore, direct and indirect impacts could occur over several years. Although no
nests were observed within the upstream area, potentially suitable habitat for this species does
occur upstream and the construction of the transmission line and substation presents a risk of
electrocution to individuals of the species; therefore, these impacts would be significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts that are associated with
construction activities such as construction of staging areas would result in construction noise
and vibration impacts. Temporary impacts associated with the Proposed Project comprise areas
that would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others would occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-7, BI-8b, BI-13, BI-14a and BI-14b will be implemented to reduce
impacts to bald and golden eagles. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
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Implementation of Mitigation Measure BI-7 will be implemented to conduct field surveys to
identify suitable habitat for special-status animal species (e.g., bald eagles and golden eagles)
within the access and utility area portions of the Project study area prior to construction. The
compensatory mitigation proposed under Mitigation Measure BI-8b will offset the impacts on
bald eagle and golden eagle nesting and foraging habitat given the overlap between bald eagle
and golden eagle habitat and California red-legged frog and California tiger salamander habitat
(i.e., the species utilize the same/similar habitat types). The implementation of Mitigation
Measure BI-8b will require compensatory mitigation for the loss of habitat at a 2:1 ratio which
equates to approximately 3,400 acres of habitat and would more than cover the impacts on bald
eagle and golden eagle habitat. Mitigation Measure BI-13a will be implemented to minimize the
potential for collision and electrocution to eagles, California condors, and other passerine and
raptor species. This measure includes the retrofitting of existing power poles and transmission
lines within the Project study area to reduce electrocution hazards to eagles. Mitigation Measure
BI-14a will require protocol-level surveys, one to two years prior to construction to identify eagle
nests and territories within the vicinity of the Project study area. Mitigation Measure BI-14b will
provide compensatory mitigation for impacts on bald and golden eagle nesting and foraging
habitat. With implementation of these mitigation measures, this impact would be reduced to less
than significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for bald eagles; there would be no impact on golden eagles and their
habitat. Pulse flows would not exceed the capacity of the existing primary channel and would
not impact existing potential nesting habitat adjacent to the primary channel. The expanded and
more perennial flow within Pacheco Creek would provide an increase in foraging habitat with an
increase in prey species for bald eagle (e.g., fish species). Therefore, there are no impacts on
bald eagle or golden eagle associated with operations.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction
Construction impacts associated with the Proposed Project total approximately 1,858 acres of
potential denning and foraging habitat and includes long-term, short-term, and temporary
impacts on mountain lion and American badger. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of the Proposed Project
and would result in the direct long-term loss of approximately 1,552 acres of potential denning
habitat for American badger and foraging habitat for these species. Short-term impacts
associated with construction activities such as staging areas would result in the direct short-term
disturbance of approximately 262 acres of denning and foraging habitat. Portions of the 262
acres of short-term impacts include areas that would be restored/reclaimed (e.g., existing
inundation pool and dam footprint) and would include reclaiming these areas back to functional
aquatic, riparian, and upland habitat. Temporary impacts associated with temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less) would affect approximately 45 acres of potential denning and foraging habitat.
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Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to avoid or minimize entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Although there would be a long-term and short-term loss of habitat for these species, it would
not significantly reduce denning and foraging habitat that occurs within the surrounding area
adjacent to the Project site; ample habitat would remain within the Project study area and the
surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit
E). With the implementation of these PAMMs direct and indirect impacts would be less than
significant.
In addition to direct impacts, indirect impacts on potential denning and foraging habitat for these
species would occur during construction activities associated with the Proposed Project. Indirect
impacts would include degradation of vegetation communities due to the introduction of nonnative species and removal of trees and shrubs. Implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-11, and PAMM BI-12 would minimize the potential for indirect impacts on potential
foraging habitat by reducing the introduction of NNIPs and pathogens. With implementation of
these PAMMs, indirect impacts would be less than significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for these species as it provides a larger permanent water source and
increased foraging habitat for these species and prey species. Pulse flows would not exceed the
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capacity of the existing primary channel and would not impact existing potential denning habitat
adjacent to the primary channel. Therefore, there are no impacts on mountain lion or American
badger associated with operations. Impacts on mountain lion or American badger dispersal and
migratory corridors are addressed in Impact Bio-18.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
Construction
The long-term, short-term, and temporary construction impacts associated with the
implementation of the Proposed Project on potential dispersal habitat for San Joaquin kit fox
would total approximately 131 acres and include 68 acres of long-term impacts (e.g.,
construction footprints of the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area); approximately 61 acres of short-term impacts
(e.g., staging areas), which include 56 acres that would be restored/reclaimed within the existing
inundation pool; and two acres of temporary impacts associated with activities within temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less).
In addition to direct impacts, indirect impacts would include increases in predation by attracting
predators (i.e., coyote) to the Project study area and displacement of individuals as a result of
construction noise and lighting (see Impact Bio-17 for further discussion on this impact). Indirect
impacts associated with an increase in competition between individuals as a result of less
available dispersal denning habitat or displacement of individuals into surrounding areas would
not occur given the very low likelihood the species occur in the Project study area, poor habitat
conditions, and the amount of similar dispersal habitat present adjacent to the Project study
area and the surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix
Attachment A, Exhibit E).
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures; removal of trash from the worksite to avoid attracting
potential predators to the site, and installation of wildlife exclusion fence to preclude specialstatus species from entering construction activity areas. With the implementation of these
PAMMs direct and indirect impacts on San Joaquin kit fox would be less than significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
that would include permanent light sources. Short-term impacts associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact this species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area, while attracting predators that may
target this species that may be attracted to temporary and permanent light sources. The
schedule and level of construction activities would be staggered seasonally (i.e., some activities
would be completed within one year, while others will occur for multiple years) and would occur
in specific portions of the Project study area over the life of construction; therefore, the level of
construction activities and magnitude of impacts to wildlife dispersal and migration would vary
both temporally and spatially throughout the construction period.
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A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on this
species by providing suitable dispersal and migration corridors around construction activities;
therefore, impacts associated with construction noise, vibration, and lighting would be less than
significant.
Operations
Operational impacts associated with the Proposed Project would be limited to the downstream
area where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would not exceed the
capacity of the existing primary channel, and therefore, would not impact adjacent habitat.
Therefore, there would be no impacts on San Joaquin kit fox dispersal habitat as a result of
changes in operational flows. Impacts on wildlife dispersal and migration which would include
San Joaquin kit fox are addressed in Impact Bio-18.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction
Impacts on the pallid bat, western red bat, western mastiff bat, and Townsend’s big-eared bat
would be similar to those described above for birds. Construction activities could disturb
roosting bats, including maternity roosts, in the riparian vegetation or snags and
building/structures that provide suitable habitat in the Project study area and nearby vicinity.
Foraging activity would also be affected, as the construction activities under the Proposed
Project would also occur at night; however, an abundance of foraging habitat would still be
present elsewhere in the Project study area. The expanded reservoir would also provide
additional foraging habitat for the special-status bat species once construction is finished.
Proposed Project activities would occur during the natal denning period for ringtail (i.e., March 1
to June 30). The removal of the trees, vegetation, and debris would directly affect ringtail (e.g.,
result in injury, mortality, and loss of habitat) at natal denning locations, if present. Other
construction activities such as grading and excavation, which have potential to occur near
denning locations, would result in reduced fecundity, site abandonment, and/or loss of young.
Construction impacts associated with the Proposed Project total approximately 1,154 acres of
potential roosting and denning habitat and include long-term, short-term, and temporary impacts
on special-status bats and ringtail. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of the Proposed Project and would result
in the long-term impacts on approximately 1,108 acres of potential roosting and denning habitat.
Short-term impacts associated with construction activities such as staging areas would result in
the direct short-term disturbance of approximately 41 acres of roosting and denning habitat.
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) would affect
approximately 5 acres of potential roosting and denning habitat.
Implementation of PAMM BI-2 and PAMM BI-9c would avoid impacts on roosting bats and
ringtail through exclusion of potential roosting habitat within 500 feet of construction areas 6
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months prior to the start of construction. With the implementation of these PAMMs direct and
indirect impacts would still be significant. Table 3.5-17 below summarizes roosting/denning and
foraging habitat impacts for the Proposed Project and the other action alternatives.
Table 3.5-17. Impacts on Pallid Bat, Western Red Bat, Western Mastiff Bat, Townsend’s Big-Eared
Bat and Ringtail Roosting/Denning and Foraging Habitat for the Proposed Project and Other
Action Alternatives
Alternative

Proposed Project

Alternative A

Impact Type
Long-Term

1,108

Short-Term

41

Temporary

5

TOTAL

1,154

Long-Term

1,143

Short-Term

46

Temporary

5

TOTAL

Alternative B

Alternative C

1,194

Long-Term

889

Short-Term

50

Temporary

6

TOTAL

945

Long-Term

995

Short-Term

43

Temporary

3

TOTAL

Alternative D

Impacts (Acres)

1,041

Long-Term

996

Short-Term

47

Temporary

2

TOTAL

1,045

In addition to direct impacts, indirect impacts on potential roosting and denning habitat for these
species could occur during and after construction activities associated with the Proposed
Project. These indirect impacts would include degradation of vegetation communities due to the
introduction of non-native species, increases in predation by attracting predators to the site, and
displacement of individuals as a result of construction noise and lighting (see Impact Bio-17 for
further discussion on this impact). Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11,
and PAMM BI-12 would minimize the potential for indirect impacts on potential roosting and
denning habitat by reducing the introduction of NNIPs and pathogens, and PAMM BI-3 would
minimize the potential for indirect impacts by reducing potential for predators within the Project
study area. With implementation of these PAMMs indirect impacts would be less than
significant.
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with the Proposed Project
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that would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with the Proposed Project comprise areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements) and include construction noise, vibration, and temporary lighting
sources. These long-term, short-term, and temporary impacts associated with construction
noise, vibration, and lighting would impact these species by deterring foraging, dispersal, and
migration within and adjacent to the Project study area. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
Implementation of PAMM BI-9c would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on special-status bats by establishing
exclusion measures to prevent roosting within 500 feet of construction areas. With the
implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4c, BI-7, BI-8b, and BI-17 will be implemented to reduce impacts
to roosting/denning habitat for special-status bats and ringtail. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. Mitigation Measure BI-7 will be implemented to
conduct field surveys to identify suitable habitat for special-status animal species within the
access and utility area portions of the Project study area prior to construction. Mitigation
Measure BI-17 requires a qualified biologist to conduct surveys of suitable bat roosting locations
in and within 250 feet of the Project study area 48 hours prior to construction to determine the
need for installation of exclusionary netting. Compensatory mitigation for special-status bats and
ringtail will be covered under the compensatory mitigation for impacts to aquatic resources
under Mitigation Measure BI-4c and California tiger salamander and California red-legged frog
upland/dispersal habitat (as these habitats overlap with foraging habitat for special-status bats)
under Mitigation Measure BI-8b. These measures include the restoration and planting of
vegetation, including trees, to compensate for impacts on suitable roosting/denning and foraging
habitat. With implementation of these mitigation measures, this impact would be reduced to a
less-than-significant level.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have a beneficial impact on foraging habitat for these
species as it provides a more permanent water source and increased foraging habitat for these
species and prey species. Pulse flows would not exceed the capacity of the existing primary
channel and would not impact existing potential roosting/denning habitat adjacent to the primary
channel. Therefore, there are no impacts on special-status bats or ringtail associated with
operations.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
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Construction
Construction impacts associated with the Proposed Project include long-term, short-term, and
temporary impacts on wildlife dispersal and migration corridors. Based on their respective life
history requirements and mobility, various wildlife species, including special-status wildlife
species could be impacted from dispersing or migrating through the Project study area. These
include species such as: California tiger salamander, California red-legged frog, western pond
turtle, silvery legless lizard, San Joaquin coachwhip, coast horned lizard, mountain lion, San
Joaquin kit fox, American badger and ringtail. Vegetation communities surrounding the existing
reservoir are similar in structure providing suitable habitat for species to disperse and migrate
through the area in search of breeding and/or foraging areas. These species have varying
dispersal and home range distances that generally increase as the relative size of the species
becomes larger.
Long-term impacts would include impediments to wildlife dispersal and migration corridors as a
result of the expanded reservoir, new dam, and associated facilities and infrastructure. Shortterm impacts are associated with construction activities such as construction of staging areas
that would obstruct dispersal and migration corridors for some species. Temporary impacts that
are associated with the Proposed Project include areas that would experience constructionrelated disturbances for a year or less (i.e., temporary construction easements) that would
prevent dispersal or migration through these areas. Short-term and temporary impacts would
affect wildlife by deterring foraging, dispersal, and migration within and adjacent to the Project
study area. The schedule and level of construction activities would be staggered seasonally
(i.e., some activities would be completed within one year, while others will occur for multiple
years) and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
The magnitude of long-term impacts on wildlife dispersal and migration corridors would primarily
be associated with the expanded reservoir, new dam, and associated facilities and infrastructure
and would vary depending upon the species and environmental factors such as water year and
the season. These long-term impacts may not differ significantly from the existing condition
given that existing roads (e.g., SR 152, Kaiser-Aetna Road), Pacheco Reservoir and North Fork
Dam all currently preclude some degree of wildlife movement both spatially and temporally. In
addition, a shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g.,
fee title, easement) by Valley Water as part of all action alternatives. This watershed
management/shoreline buffer area would be managed to minimize water quality effects from
land use activities and would provide continuous dispersal and migration access for wildlife
species.
The new expanded reservoir under the Proposed Project would not have an increased impact
compared to existing conditions because the expanded reservoir would typically be full during
winter and early spring, with water surface variability occurring throughout the year depending
on seasonal climatic conditions (as illustrated in Table 3.17-5 [Recreation)]). Furthermore, larger
animals such as mountain lion and badger, which have larger dispersal and home ranges,
would be less affected by the expanded reservoir even when the reservoir is full given the
mobility of the species. Aquatic and semi-aquatic species such as western pond turtle may
utilize the expanded reservoir to their advantage for dispersal (e.g., swimming to unoccupied
areas within the Project study area). The expanded reservoir would also provide a larger water
source for animals during the dry months and increase the prey base for many species in the
surrounding area.
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Implementation of PAMM BI-10 would minimize the potential for direct and indirect impacts
associated with wildlife dispersal and migration corridors by keeping all wildlife crossing
structures (e.g., culverts) unobstructed during construction to the extent practicable, providing
temporary crossings when crossing structures are closed or obstructed, avoiding the placement
fencing across movement routes whenever possible, and avoiding nighttime work within wildlife
movement routes and crossing structures to the extent practicable. The measure would also
include design modifications to add ramps and terraces along the abutments of the bridges to
be constructed to facilitate wildlife movement when creek flows are present, leaving culvert
openings unscreened whenever possible, and installing culverts at least 36 inches in diameter
at wildlife crossing locations. With the implementation of this PAMM impacts on wildlife dispersal
and migration corridors would be less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have no impacts on terrestrial wildlife dispersal or
migration, because dam releases under normal operations would be contained within the
primary stream channel and not increase the amount of wetted area within the floodplain of
Pacheco Creek. Although surface flows would be perennial (i.e., continuous) downstream from
the new dam under normal operations, these flows would not limit wildlife movement through
culverts or SR 152 under crossings as the water levels would be confined to the primary
channel of the creek. In addition, the creek would still be crossable by wildlife species, since
flows would remain within the existing primary channel (i.e., water depths and velocities would
not change significantly) and would not hinder the ability for wildlife to continue to utilize and
access the culverts and bridge under crossings. In addition to baseflows, pulse flows would not
exceed the capacity of the existing primary channel and would be similar to peak flows during
winter months under the current conditions; therefore, there are no impacts on wildlife dispersal
and migration corridors associated with operations.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
The activities associated with the Proposed Project while not covered under the SCVHP could
conflict with actions required by it. Conflict with the SCVHP is limited to California sycamore
alluvial woodlands given the rarity of the community in the SCVHP boundary and the unique
ecological conditions needed to support this community. Namely the Proposed Project could
conflict with Action LAND-R3 from the SCVHP, which requires the acquisition of at least 40
acres of California sycamore alluvial woodland and acquired lands to be at least 10 acres in
size.
The Proposed Project could potentially limit the areas available for the SCVHA to
preserve/restore California sycamore alluvial woodlands given the impacts identified in Impact
Bio-2 and the limited amounts of California sycamore alluvial woodlands present in the SCVHP
boundaries and available as described in Action LAND-R3. Specifically, construction would
result in direct impacts on California sycamore alluvial woodland caused by temporary impacts
associated with temporary construction easements; short-term impacts associated with staging
areas; and long-term impacts associated with the expanded reservoir, vegetation clearing,
footprint of new facilities, and other areas that would not passively or actively return to preproject conditions after construction. Indirect impacts to California sycamore alluvial woodland
would also occur from construction activities within the Project study area and would result in
reduced ecological function, altered species composition, changes to the extent of vegetation
communities, or lowered capacity to support wildlife species of sensitive natural communities or
riparian areas. Potential adverse effects that would result in indirect impacts include
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contamination from fuel or lubricant spills from equipment; introduction or spread of
Phytophthora via infected restoration plantings; introduction or spread of contaminated soil from
equipment and over-application of water for dust control; introduction or spread of NNIPs;
increased erosion; increased risk of accidental fire caused by construction equipment; and
sedimentation.
California sycamore alluvial woodland is a rare natural community type within the SCVHP
boundaries and consequently, opportunities to preserve and restore or enhance California
sycamore alluvial woodland may be limited within the SCVHP boundaries. The impacts
identified above would occur in both the upstream and downstream areas along North Fork
Pacheco Creek, East Fork Pacheco Creek, South Fork Pacheco Creek, and the mainstem
Pacheco Creek in areas where California sycamore alluvial woodlands are present. Potential
indirect impacts of the flows associated with the Proposed Project along Pacheco Creek could
occur on portions of the Pacheco Creek Reserve which is managed by the SCVHA. The
impacts described above pose a potential conflict between the Proposed Project and the
SCVHP given the amounts of California sycamore alluvial woodland the SCVHP would need to
preserve, if all impacts described occur within the plan boundaries (Santa Clara County et al.
2012), and the mitigation need the Proposed Project would have given the rarity of the
vegetation community in the SCVHP boundaries.
To minimize and avoid conflicts with the SCVHP as a result of the Proposed Project 12 PAMMs
would be implemented. Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5,
PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize
impacts on riparian habitats, which includes California sycamore alluvial woodlands, by reducing
the potential for an accidental discharge of pollutants and equipment encroachment into
features and minimizing the potential for the degradation of the quality of the features through
the introduction of NNIPs and pathogens. PAMM BI-4 would determine when local ecotypes of
native plant species should be used as part of revegetation seed mixes and restoration
plantings as part of restoration efforts, including stream restoration under PAMM BI-6 and
erosion control measures to protect water quality as part of PAMM WQ-5. PAMMs Fire-1 and
HM-3 would avoid impacts resulting from fire through the preparation and implementation of a
fire protection and prevention plan.
Even with the implementation of these BMPs and PAMMs to avoid a potential conflict with the
SCVHP, the impact would still be significant given the amounts of California sycamore alluvial
woodlands present in the plan boundaries and available for the SCVHA to utilize compared to
the extent of impacts and resultant potential mitigation needed for the Proposed Project.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1d, BI-2a and BI-2c will mitigate for the loss of California sycamore
alluvial woodlands by conducting sycamore alluvial woodlands mapping of the access utility
area and would prioritize utilizing potential mitigation areas outside of the SCVHP boundary,
with agency approval (e.g., CDFW), to the extent feasible when there are viable options to
mitigate for California sycamore alluvial woodlands to prevent conflicts with the SCVHP.
Therefore, Mitigation Measure BI-2c would reduce impacts from conflicts with the SCVHP,
including conflicting with Action LAND-R3 to a less-than-significant level by prioritizing potential
mitigation opportunities outside of the SCVHP boundaries, thereby providing the SCVHA the
opportunity to potentially acquire California alluvial sycamore woodlands that would otherwise
be used for Project mitigation.
Impact Bio-20: Conflict with conservation easements.
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Construction
Romero Ranch Conservation Easement Area
Construction of the Proposed Project would have indirect and direct impacts on the Romero
Ranch Conservation Easement Area, which is held by TNC and is located in the upstream area.
Direct impacts are associated with, both access roads improvements and inundation of land
subject to this easement. Improvements (i.e., road surfacing, drainage repair and
improvements) to roads that cross this easement would enhance access to the northern portion
of the North Fork Pacheco Creek watershed for landowners, land managers, and emergency
personnel. Although the existing roads have low habitat value, proposed road improvements
would impact approximately 32 acres of land subject to this conservation easement. During
construction, wildlife use could be reduced and construction equipment (e.g., dump trucks, road
graders) would cause temporary noise, vibration, and lighting disturbances, and to a much
lesser extent after these improvements are completed and normal traffic use resumes. In
addition to the long-term impacts associated with the access road improvements, approximately
67 acres of area within the conservation easement would be subject to inundation as a result of
the expanded reservoir in the East Fork Pacheco Creek and Pine Springs Canyon drainages.
Temporary direct impacts associated with construction activities within temporary construction
easements along the access roads would total approximately 53 acres. Table 3.5-18
summarizes impacts on the various vegetation communities within the Romero Ranch
Conservation Easement Area for the Proposed Project and other action alternatives.
Implementation of BMP HM-8, BMP HM-10, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI11, PAMM BI-13, PAMM HM-2, and PAMM WQ-2 would minimize impacts on aquatic and
terrestrial habitats by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-1, PAMM BI2, PAMM BI-3, and PAMM BI-8 would minimize the indirect impacts on wildlife through the use
of qualified biologist pre-construction nesting bird surveys and nest avoidance buffers;
inspections of open pipes, holes, or similar structures; removal of trash from the worksite to
avoid attracting potential predators to the site; installation of wildlife exclusion fence to preclude
special-status species from entering the Project study area; and the exclusion of special-status
bats from potential maternity roosts and pre-construction surveys.
Implementation of PAMM BI-10 would minimize indirect impacts on wildlife dispersal and
migratory corridors by keeping known wildlife crossing structures either unimpeded, providing
alternative crossing structures when necessary, and implementing design features to allow for
wildlife to cross structures unimpeded. PAMM Fire-1 and HM-3 would avoid impacts resulting
from fire through the preparation and implementation of a fire protection and prevention plan.
With the implementation of these BMPs and PAMMs, impacts associated with Project
construction would still be significant given the amount of area that would be affected.
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Table 3.5-18. Impacts on Vegetation Communities Within the Romero Ranch Conservation
Easement Area for the Proposed Project and Other Action Alternatives
Alternative
Impact
Vegetation Type
Impact (Acres)

Long-Term

Proposed Project

Blue oak woodland

28.7

California sagebrush scrub

1.0

California sycamore woodlands

12.2

Chamise – black sage chaparral

0.9

Chamise chaparral

0.2

Coast live oak woodland

24.7

Foothill pine woodland

1.7

Holly leaf cherry – toyon – greenbark ceanothus chaparral

1.7

Non-vegetated areas

0.2

Scrub oak chaparral

0.1

Wild oats and annual brome grasslands

27.7

Long-Term Total

Temporary

Blue oak woodland

4.2

Chamise – black sage chaparral

0.1

Coast live oak woodland

1.8

Foothill pine woodland

1.1

Non-vegetated areas

0.3

Wild oats and annual brome grasslands

44.9

Temporary Total
Proposed Project Total

Alternative A

Long-Term

52.5
151.7

Blue oak woodland

28.7

California sagebrush scrub

1.0

California sycamore woodlands

12.2

Chamise – black sage chaparral

0.9

Chamise chaparral

0.2

Coast live oak woodland

24.7

Foothill pine woodland

1.7

Holly leaf cherry – toyon – greenbark ceanothus chaparral

1.7

Non-vegetated areas

0.2

Scrub oak chaparral

0.1

Wild oats and annual brome grasslands

27.7

Long-Term Total
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Table 3.5-18. Impacts on Vegetation Communities within the Romero Ranch Conservation
Easement Area for the Proposed Project and Other Action Alternatives (contd.)
Alternative

Alternative A
(contd.)

Impact

Temporary

Vegetation Type
Blue oak woodland

4.2

Chamise – black sage chaparral

0.1

Coast live oak woodland

1.8

Foothill pine woodland

1.1

Non-vegetated areas

0.3

Wild oats and annual brome grasslands

44.9

Temporary Total
Alternative A Total

52.5
151.7

Long-Term

Alterative B

Blue oak woodland

8.9

California sagebrush scrub

0.1

California sycamore woodlands

5.0

Chamise – black sage chaparral

0.1

Chamise chaparral

0.0

Coast live oak woodland

8.0

Foothill pine woodland

0.9

Holly leaf cherry – toyon – greenbark ceanothus chaparral

0.2

Non-vegetated areas

0.2

Wild oats and annual brome grasslands

27.7

Long-Term Total

Temporary

51.2

Blue oak woodland

4.2

Chamise – black sage chaparral

0.1

Coast live oak woodland

1.8

Foothill pine woodland

1.1

Non-vegetated areas

0.3

Wild oats and annual brome grasslands

44.9

Temporary Total
Alterative B Total

Alternative C

Impact (Acres)

52.5
103.7

Long-Term
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Table 3.5-18. Impacts on Vegetation Communities within the Romero Ranch Conservation
Easement Area for the Proposed Project and Other Action Alternatives (contd.)
Alternative

Impact

Vegetation Type
Foothill pine woodland

0.8

Holly leaf cherry – toyon – greenbark ceanothus chaparral

0.2

Non-vegetated areas

0.2

Wild oats and annual brome grasslands

27.7

Long-Term Total
Alternative C
(contd.)
Temporary

Impact (Acres)

47.1

Blue oak woodland

4.2

Chamise – black sage chaparral

0.1

Coast live oak woodland

1.8

Foothill pine woodland

1.1

Non-vegetated areas

0.3

Wild oats and annual brome grasslands

44.9

Temporary Total
Alternative C Total

52.5
99.6

Long-Term

Alternative D

Blue oak woodland

7.2

California sagebrush scrub

0.0

California sycamore woodlands

4.4

Chamise – black sage chaparral

0.1

Chamise chaparral

0.0

Coast live oak woodland

6.6

Foothill pine woodland

0.8

Holly leaf cherry – toyon – greenbark ceanothus chaparral

0.2

Non-vegetated areas

0.2

Wild oats and annual brome grasslands

27.7

Long-Term Total

Temporary

Blue oak woodland

4.2

Chamise – black sage chaparral

0.1

Coast live oak woodland

1.8

Foothill pine woodland

1.1

Non-vegetated areas

0.3

Wild oats and annual brome grasslands

44.9

Temporary Total
Alternative D Total
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Soap Lake Ranch Easement Area
In the downstream area, portions of Pacheco Creek and the entirety of San Felipe Lake are
within the Soap Lake Ranch Easement Area, which is held by the San Benito County
Agricultural Land Trust (Figure 3.5-2). As described in Impact Bio-1, riparian habitats and other
sensitive natural communities growing along the lake margins would be indirectly adversely
affected by sedimentation if a large storm event were to occur during the first few years of
Project construction prior to sufficient vegetation establishment and other stabilization measures
are sufficient to protect water quality levels from exceeding regional standards (see Section 3.20
for more details regarding the risk and potential for this to occur). However, these effects would
result in relatively minor changes to the extent of vegetation communities and would occur over
the timescale of years. As a result, indirect effects to the Soap Lake Ranch Easement area
would be less than significant.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-20 would compensate for construction-related direct
adverse effects on lands within Romero Ranch Conservation Easement Area at a 2:1
preservation ratio or through the implementation of habitat improvement projects or
management actions developed with and approved by the affected conservation easement
parties to reduce impacts on these resources to a less-than-significant level. As a result,
implementation of Mitigation Measure BI-20 would reduce impacts on affected conservation
easements to a less-than-significant level, and this impact would be less than significant with
mitigation.
Operations
Romero Ranch Conservation Easement Area
Following Project construction, access roads within the Romero Ranch Conservation Easement
Area would be used for landowners and authorized emergency personnel to access properties
in the immediate vicinity of the expanded reservoir and portions of the North Fork Pacheco
Creek watershed. Because vehicular travel along these pre-existing roads would not increase
relative to pre-Project use, operational impacts would be less than significant.
Soap Lake Ranch Easement Area
As described in Impact Bio-1, operational flows from the expanded reservoir would not increase
water levels or seasonality within the portions of Pacheco Creek within the Soap Lake Ranch
Easement Area or San Felipe Lake. As a result, operational impacts would be less than
significant on the Soap Lake Ranch Easement Area.
No Project Alternative
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. Pacheco Pass
Water District (PPWD), Valley Water, and San Benito County Water District (SBCWD) would
continue to operate and maintain their existing facilities to deliver water supply to customers and
would maintain downstream operational flows similar to the existing condition. Since there
would be no change from the existing conditions, there would be no impact on sensitive natural
communities and riparian habitat excluding sycamore alluvial woodlands.
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Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on sycamore alluvial woodlands.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on non-sensitive oak woodland communities.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on waters of the United States or waters of the State.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on special-status plants.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on vernal pool fairy shrimp and vernal pool tadpole shrimp.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on monarch butterfly, western bumble bee, and crotch bumble bee.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on California tiger salamander and California red-legged frog.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on foothill yellow-legged frog.
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Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on western pond turtle.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on silvery legless lizard, San Joaquin coachwhip, coast horned lizard, and giant
garter snake.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on least Bell’s vireo.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have a greater impact
because it would not result in beneficial indirect impacts on habitat quality associated with the
changes in downstream flows.
Impact Bio-13: Adverse Effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
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water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on special-status avian species and nesting migratory birds and raptors excluding
bald and golden eagles.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on bald eagles and golden eagles.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on mountain lion and American badger.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on San Joaquin kit fox.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
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water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on special-status bats and ringtail.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no impact on wildlife dispersal and migration corridors.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no conflict with the SCVHP, and no impacts would occur.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Bio-20: Conflict with conservation easements.
Construction and Operations
Under the No Project Alternative Valley Water would not construct and operate a new dam or
related facilities including interchange, access routes, and transmission lines. PPWD, Valley
Water, and SBCWD would continue to operate and maintain their existing facilities to deliver
water supply to customers and would maintain downstream operational flows similar to the
existing condition. Since there would be no change from the existing conditions, there would be
no conflict with existing conservation easements, and no impacts would occur.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
Construction
As shown in Table 3.5-19, implementation of Alternative A would result in the direct loss (i.e.,
vegetation removal, ground disturbance, and hydrological modification) of riparian and CDFWdesignated sensitive natural communities caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
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establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, borrow and fill areas, temporary and
permanent roads and other areas associated with Alternative A that would not passively or
actively return to pre-project conditions after construction.
Table 3.5-19. Impacts on Sensitive Natural Communities and Riparian Habitats in the Alternative A
Inundation or Construction Area
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian Temporary

Shortterm

Longterm

Total
Impacts

Impacted Sensitive Natural Communities
Bushy spikemoss mats

No association

0.1

2.8

2.9

California bay forest

Umbellularia californica

0.1

2.9

3.0

California bay forest

Umbellularia californica –
Quercus agrifolia

0.5

1.6

8.8

10.9

California bay forest

Umbellularia californica /
Toxicodendron diversilobum

0.1

0.1

1.3

1.5

California buckeye groves

Aesculus californica

8.4

8.4

California sagebrush scrub

Artemisia californica – Diplacus
aurantiacus

0.6

0.6

Coast live oak woodland

Quercus agrifolia / Adenostoma
fasciculatum – (Salvia mellifera)

0.4

4.5

4.9

Goodding's willow – red
willow riparian woodlands

Salix laevigata – Salix lasiolepis

0.2

2.3

2.8

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. ilicifolia

1.0

22.0

23.0

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. ilicifolia –
Fraxinus dipetala

13.4

13.4

X

0.3

Needle grass – melic grass Nassella pulchra – Avena spp.
grassland
– Bromus spp.

0.1

1.2

34.6

35.9

Needle grass – melic grass Nassella pulchra – Melica
grassland
californica

0.1

0.9

1.0

2.0

Needle grass – melic grass
No association
grassland

0.4

0.7

1.9

3.0

16.0

16.3

Valley oak woodland

Quercus lobata – Quercus
agrifolia / grass

0.3

Valley oak woodland

Quercus lobata – Quercus
douglasii

0.1

Valley oak woodland

Quercus lobata - grass

Subtotal
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Table 3.5-19. Impacts on Sensitive Natural Communities and Riparian Habitats in the Alternative A
Inundation or Construction Area (contd.)
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian

Temporary

Shortterm

Longterm

Total
Impacts

1.5

1.5

1.5

1.5

155.7

168.6

Impacted Riparian Habitats (Non-Sensitive Natural Communities)
Mulefat Thickets

Baccharis salicifolia

X

Subtotal
Total Impacts

2.2

10.7

Notes:
1
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the
State.
2
All impact acreages are rounded up to the nearest tenth of an acre.
3
Vegetation communities with an X in this category are considered riparian and are regulated under FGC Section 1602.

Direct impacts on CDFW-designated sensitive natural communities as defined under the MCV
(CNPS 2021a) under Alternative A would be comprised of approximately two acres of temporary
impacts, 11 acres of short-term impacts, and 156 acres of long-term impacts (169 acres total).
Of the total 169 acres of impacts on sensitive natural communities, approximately three acres of
impacts would occur on vegetation that qualifies as riparian habitat regulated under FGC
Section 1602. Specially, this riparian vegetation consists of the Goodding’s willow – red willow
vegetation alliance. Impacts on riparian vegetation not comprised of CDFW-designated
sensitive natural communities include approximately two acres of long-term impacts on mulefat
thickets subject to inundation within the expanded reservoir.
As described in Section 3.20.3.4 of Chapter 3.20, if a large flow event occurs during the first
phase of channel restoration, phase of channel restoration, residual sediment in Pacheco
Reservoir mobilized by high flows could result in sediment discharges into Pacheco Creek that
would be transported downstream to sensitive riparian natural communities including
Goodding's willow – red willow riparian woodlands, box elder forest, arroyo willow thickets,
valley oak woodlands, Hind’s walnut and related stands, black cottonwood forest, goldenaster
patches, and mulefat thickets (see Section 3.20, Attachment B of the Biological Resources –
Botanical/Wildlife Appendix). Potential impacts from the deposition of these sediments would
include the covering of submerged trunks, branches, and roots of woody vegetation growing
along the stream, including the shoots of young trees and woody shrubs. However, seedling
and sapling riparian trees can tolerate partial burial under sediments caused by flood pulses
(Kui and Stella 2016). Because partially buried plants will often compensate from burial or
partial burial with an increased growth response, and new areas of sediment can provide
substrate for riparian recruitment, riparian communities downstream from dams often respond
favorably to new sediment inputs (Kui and Stella 2016, Shafroth et al. 2002). As a result,
sediments mobilized and transported into San Felipe Lake would alter the area available for
colonization by terrestrial plants. This would result in changes to the extent and composition of
woody vegetation riparian sensitive natural communities including Goodding's willow – red
willow riparian woodlands along the lake margins caused by increased recruitment and
compensatory growth induced by partial sediment burial (i.e., ground disturbance). These
changes would likely occur on the scale of decades (Doyle et al. 2005) and would be less than
significant.
Similarly, an increase in recently deposited sediments around the periphery of San Felipe Lake
would result in an increase in the area available for colonization by herbaceous emergent
sensitive natural communities that grow along the lake margins, including hardstem and
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California bulrush marsh, pickleweed mats, and salt grass flats following brief periods of partial
burial. Flows with turbidity levels higher than typical storm events resulting from a sediment
pulse would also inundate portions of the alkali meadow, alkali weed – salt grass playas and
sinks, pickleweed mat, and alkali heath marsh sensitive natural communities that grow in low
elevation zones around the lake relative to baseline conditions. However, because these
communities are adapted to periodic flooding with sediment-laden waters transported from
upstream tributaries (e.g., South Fork Pacheco Creek), any increased turbidity and resulting
sedimentation relative to baseline levels would not result in substantial changes to the extent or
composition of these communities. As a result, construction impacts would be less than
significant.
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse impacts that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment, introduction or spread of
Phytophthora and other pathogens, introduction or spread of contaminated soil from equipment
and over-application of water for dust control, introduction or spread of NNIPs, increased
erosion, increased risk of accidental fire caused by construction equipment, and sedimentation.
These indirect impacts would be avoided through implementation of the DIFs described below.
The following DIFs would be implemented to avoid and minimize impacts on aquatic and
terrestrial habitats:
•

BMP HM-8 and HM-10 would avoid contamination through the implementation of spill
prevention training, hazardous material controls, equipment maintenance, and the cleanup of accidental spills.

•

BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly.

•

PAMM B-4 would determine whether the use local ecotypes would result in a higher
likelihood of revegetation success when native plant species are proposed and utilize
appropriate erosion control measures and revegetation seed mixes to minimize impacts
on habitat function.

•

PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of
these species and would follow the most current guidance for equipment
decontamination provided by CDFW and USFWS to minimize the risk of spreading
invasive and noxious weed species.

•

PAMM BI-6 would restore stream segments impacted by road construction.

•

PAMM BI-7 would minimize impacts during construction on riparian sensitive natural
communities by stabilizing stockpiled soil and mineral resources to prevent impairments
to water quality or damage to plants covered by eroded stockpiled material.

•

PAMM BI-11 and PAMM BI-12 would minimize indirect impacts on riparian and sensitive
natural communities by preventing the spread of Phytophthora and other plant pests and
pathogens that could reduce plant vigor and reproduction or kill infected individuals.
They would also avoid impacts resulting from the transmission of Phytophthora to
vegetation communities from adjacent restoration planting areas by following appropriate
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holding and planting guidelines of clean nursery stock grown according to the Guidelines
to Minimize Phytophthora Pathogens in Restoration Nurseries, respectively.
•

PAMM WQ-2 would minimize impacts resulting from impaired water quality, plant
damage and mortality, and soil contamination by designating areas for staging,
stockpiling, and on-site disposal away from riparian and sensitive natural communities;
adequately filtering runoff before it may be allowed to enter water ways; and covering or
implementing erosion control measures around stockpiled materials during the wet
season.

•

PAMM WQ-5 would minimize impacts resulting from vegetation loss, erosion, and
impaired water quality through the application of native seed erosion control mix in areas
of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on water quality by applying wood
chips, masticated brush, or other organic or inorganic materials (e.g., rock) to areas of
exposed soils to suppress weeds; and only using construction materials (e.g., rock, soil,
straw) that are certified weed free.

•

PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.

With the implementation of these DIFs indirect impacts associated with Project construction
would be less than significant.
Due to the types and extent (169 acres) of disturbance associated with construction of
Alternative A, impacts on sensitive natural communities and other riparian habitats listed in
Table 3.5-19 would be significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d will be implemented to reduce impacts to
riparian habitats and sensitive natural communities. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures. Implementation of Mitigation Measure BI-1a will
decrease construction-related indirect adverse impacts through implementation of a worker
environmental awareness training program. Implementation of Mitigation Measure BI-1b will
determine the locations and extent of riparian habitats and sensitive natural communities within
the access and utility areas, specifically for the purpose of quantifying any additional impacts on
these resources and ensuring adequate compensatory mitigation is implemented to mitigate for
impacts. Implementation of Mitigation Measure BI-1c will adverse direct impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas will be feasibly avoided in each discrete construction location.
Specifically, this measure will establish no-disturbance buffers that will be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-1d will
compensate for construction-related direct adverse impacts on riparian habitats and sensitive
natural communities through the purchase of either mitigation bank credits or the preservation,
enhancement, and/or restoration at already protected lands or at mitigation sites at a minimum
2:1 ratio or as agreed to by CDFW that will be protected in perpetuity through the recordation of
conservation easements.
With implementation of Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d, impacts on riparian
habitats and sensitive natural communities would be reduced to a less-than-significant level.
Therefore, this impact would be less than significant with mitigation.
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Operations
Flows downstream from the existing reservoir within Pacheco Creek have been regulated since
1940. Since that time, releases from North Fork Dam have resulted in perennial flows within
portions of Pacheco Creek as measured by the Dunneville Gage (located at creek mile 8.5) for
25 of the 52 years of available stream flow data (there is a 23-year gap from 1983 – 2006)
(USGS 2021). In many of the intervening years where perennial surface flows did not extend to
the Dunneville Gage, releases were sufficient to maintain perennial flows further upstream in the
system immediately downstream from the existing dam. As a result, hydrologic conditions
throughout Pacheco Creek have been modified from the historical intermittent flow regime to a
perennial flow regime in sections of the creek for over 80 years (SCVHA 2020) (see Section
3.12.1).
With the exception of the sycamore alluvial woodland discussed in Impact Bio-2, the ecological
integrity of the sensitive natural communities within the downstream area along Pacheco Creek
are not likely to be negatively affected from operations of Alternative A relative to baseline
conditions, because they formed in response to historical channelization, which modified
substrate conditions in the affected stream reaches, and the modified hydrology within Pacheco
Creek resulting from the operations of the existing reservoir. As described in Section 3.12.3, the
more consistent summer baseflows released from the expanded reservoir under the fixed flow
regime would support perennial surface water in Pacheco Creek for a greater distance
downstream relative to baseline conditions. These flows would continue to favor the mixed
riparian species adapted to perennial surface hydrology (e.g., willows), resulting in the
expansion of mixed riparian stands along the creek in the downstream area into areas of the
creek that previously did not support these vegetation types.
Increased flow from Pacheco Creek would not be likely to substantially alter the composition
and extent of the sensitive natural communities around San Felipe Lake due to the channelized
nature of the portion of Pacheco Creek upstream from the lake beginning at creek mile 7 near
Casa de Fruta, fluctuating groundwater table in response to seasonal agricultural use, and
additional hydrologic inputs from other streams that drain into the Santa Clara Valley. In
addition, because San Felipe Lake has an artificial spillway with a fixed elevation, additional
flows entering the lake from the expanded reservoir would produce a corresponding outflow
from the lake, resulting in relatively stable long-term surface water elevations (Figure 3.5-3).
Impacts on sensitive natural communities, including the Gooding’s willow – red willow riparian
woodlands and the following herbaceous sensitive natural communities: hardstem and
California bulrush marsh, pickleweed mat, alkali heath marsh, alkali meadow, alkali weed – salt
grass playas and sinks, and salt grass flats would be minor and consist of small changes to the
extent and relative proportion of species within each community but would not result in
substantial conversion to other community types.
Impacts on sensitive natural communities resulting from Alternative A operations would be
considered indirect-only, because they would occur over time after implementation of Alternative
A. Although vegetation community composition in the downstream area has been shifting since
operation of the existing reservoir began in 1940, consistently higher summer baseflow
conditions associated with Alternative A would favor species intolerant to flood disturbance that
would benefit from perennial surface water within sensitive natural communities to a greater
extent than existing conditions. Because these changes would likely increase the extent of
these sensitive natural communities or would cause changes to the species composition of the
communities but not to the extent where they would be considered another vegetation type,
these impacts would be less than significant.
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Comparison with Proposed Project
Alternative A would have greater impacts on sensitive natural communities and riparian relative
to the Proposed Project because the acreage affected by construction-related direct impacts on
sensitive natural communities and riparian habitat associated with Alternative A are greater than
the Proposed Project. Operational impacts on sensitive natural communities and riparian habitat
resulting from operations under Alternative A would have similar impacts to those described for
the Proposed Project during operation.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Sycamore alluvial woodlands are defined as the California Sycamore Woodland Alliance
associations present within the Project study area. Although associations within the California
Sycamore Woodland Alliance vary in regard to the composition of co-dominant species in each
canopy layer, their overstories are all dominated or co-dominated by California sycamore. As a
result, construction- and operational-related activities that have potential to affect the health and
recruitment of individual California sycamore trees are intrinsically linked to the overall extent
and longevity of sycamore alluvial woodlands in the Project study area.
Construction
Construction-related direct impacts on sycamore alluvial woodland natural communities, which
are also classified as riparian habitats, would be the same as those described under Impact Bio1 (i.e., vegetation removal, ground disturbance, and hydrological modification). Specifically,
implementation of Alternative A would result in direct impacts caused by temporary impacts
associated with activities within temporary construction easements; short-term impacts that are
associated with the establishment of and use of staging areas; and long-term impacts that are
associated with the expanded reservoir, vegetation clearing, footprint of new facilities, borrow
and fill areas, temporary and permanent roads, and other areas associated with Alternative A
that would not passively or actively return to pre-project conditions after construction.
These construction-related impacts on the sycamore alluvial woodland natural communities
would total approximately 50 acres, comprised of less than 0.5 acre of temporary impacts, less
than 0.5 acre of short-term impacts, and nearly 49 acres of long-term impacts (Table 3.5-20).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, including wildlife habitat quality; altered species
composition; or changes to the extent of sensitive natural communities and riparian habitats.
Potential adverse impacts that would result in indirect impacts include contamination from fuel
or lubricant spills from equipment; introduction or spread of Phytophthora and other pathogens;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
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Table 3.5-20. Alternative A Impacts on Sycamore Alluvial Woodlands in the Project Study Area
Type of Impact (Acres)3

Community1,2
Alliance

Construction

Association

Temporary

California sycamore
woodlands

Platanus racemosa –
No Association

0.3

California sycamore
woodlands

Operations

ShortLong-term Creek Mile 0 to 4
term
28.6

9.3

Platanus racemosa –
Baccharis salicifolia

3.5

0.7

California sycamore
woodlands

Platanus racemosa –
Quercus agrifolia

16.2

2.9

California sycamore
woodlands

Platanus racemosa –
Salix laevigata

21.7

California sycamore
woodlands

Platanus racemosa –
Quercus lobata

2.8

Totals

0.3

0.1

0.1

48.3

37.4

Creek Mile 4 to 7

Creek Mile 7 to
San Felipe Lake

32.6

4.6

10.0
0.9

15.7
4.7

33.5

35.0

Notes:
1
These vegetation communities are considered riparian and are regulated under FGC Section 1602.
2
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the State.
3
All impact acreages are rounded up to the nearest tenth of an acre.
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Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize impacts on riparian habitats
including sycamore alluvial woodlands by reducing the potential for an accidental discharge of
pollutants and equipment encroachment into features and minimizing the potential for the
degradation of the quality of the features through the introduction of NNIPs and pathogens.
PAMM BI-4 would determine when local ecotypes of native plant species should be used as
part of revegetation seed mixes and restoration plantings as part of restoration efforts, including
stream restoration under PAMM BI-6 and erosion control measures to protect water quality as
part of PAMM WQ-5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through
the preparation and implementation of a fire protection and prevention plan. With the
implementation of these DIFs indirect impacts associated with Alternative A construction would
be less than significant.
Due to the types and extent of disturbance associated with construction of Alternative A
(approximately 50 acres total), direct impacts on sycamore alluvial woodlands would be
significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c would be implemented to reduce impacts on
sycamore alluvial woodlands. Implementation of Mitigation Measure BI-1a would decrease
construction-related indirect adverse impacts through implementation of a worker environmental
awareness training program. Implementation of Mitigation Measure BI-2a would determine the
locations and extent of sycamore alluvial woodlands within the access and utility areas,
specifically for the purpose of quantifying any additional impacts on these resources and
ensuring adequate compensatory mitigation is implemented to mitigate for impacts.
Implementation of Mitigation Measure BI-2b would avoid direct adverse impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas would be feasibly avoided in each discrete construction location.
Specifically, this measure would establish no-disturbance buffers that would be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-2c would
compensate for construction-related direct adverse impacts through the preservation,
enhancement, and/or restoration of sycamore alluvial woodlands at already protected lands or
at new mitigation sites at a minimum 2:1 ratio or as agreed to by CDFW. New mitigation sites
would be protected in perpetuity through the recordation of conservation easements to reduce
impacts on these resources.
Within the region surrounding the Project study area (San Benito, Merced, Stanislaus, and
Alameda Counties), there are approximately 600 acres of large, intact stands of sycamore
alluvial woodlands on private lands that are not currently protected by conservation easements
with additional areas within and adjacent to these stands that provide sycamore alluvial
woodland restoration and establishment opportunities (Keeler-Wolf, et al. 1997, GreenInfo
Network 2021). Within Santa Clara County, specifically along South Fork Pacheco Creek and
Pacheco Creek (which is within the Project study area), there are approximately 120 acres of
privately owned sycamore alluvial woodlands not protected by conservation easements
(approximately 16 acres of sycamore alluvial woodlands along Pacheco Creek are owned by
SCVHA) (Keeler-Wolf, et al. 1997, GreenInfo Network 2021, Attachment B of the Biological
Resources – Botanical/Wildlife Appendix). As a result, the mitigation acreage required under
Mitigation Measure BI-2c at a minimum 2:1 ratio is substantially less than the area of the lands
available to provide compensatory mitigation for Alternative A impacts on sycamore alluvial
woodlands. Therefore, compensatory mitigation for impacts on sycamore alluvial woodlands
resulting from Alternative A is considered feasible.
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With implementation of Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c, construction related
impacts on sycamore alluvial woodland natural communities would be reduced to a less-thansignificant level. Therefore, this impact would be less than significant with mitigation.
Operations
Existing dam operations have changed the entirely intermittent hydrologic conditions to nearly
perennial conditions in portions of Pacheco Creek. These operational flow changes have likely
altered the historically sparsely vegetated, California sycamore dominated riparian system to
one more densely vegetated with other competing riparian woody species (e.g., willows) with a
muted flood disturbance regime (SCVHA 2020). Once an intermittent stream becomes
regulated and surface water availability increases, new species that are better adapted (e.g.,
possess reproductive traits, growth habits, and water use efficiencies) to perennial flows
outcompete the species that are adapted to historic conditions (Vaghti and Greco 2007).
Operations of Alternative A would be expected to continue the ongoing trend of shifting
downstream vegetation from the historic condition of communities adapted to an intermittent
annual flow regime punctuated by infrequent, substrate-scouring high flows (i.e., conditions prior
to operation of the existing dam in 1940), to communities dependent on perennial surface flows
and/or shallow groundwater. These impacts would be indirect, because they would occur over
time after implementation of Alternative A.
In reaches of Pacheco Creek that are currently subject to perennial surface water (creek mile 0
to 4) year-to-year, or in those that have been artificially channelized (creek mile 7 downstream
to San Felipe Lake), this transition is evidenced by the presence of mixed riparian vegetation
stands where willows, oaks, and sycamores share dominance of the overstory (Biological
Resources – Botanical/Wildlife Appendix Attachment B). This includes mixed riparian stands
consisting entirely of willows and oaks as well as California Sycamore Woodland Alliance
associations that have substantial proportions of willows and oaks in the overstory (SCVHA
2020). In addition, land management throughout most of Project study area focuses primarily on
livestock grazing, which reduces the reproductive capacity of California sycamores, either
directly or indirectly (Smith 2016; SCVHA 2020; Giles 1998; Smith 1989).
In contrast, in reaches of Pacheco Creek that are currently periodically dry (creek mile 4 to 7), or
on low floodplain terraces away from the primary channel, large stands of California sycamoredominated communities (i.e., Platanus racemosa – No Association and Platanus racemosa –
Baccharis salicifolia associations) persist (Biological Resources – Botanical/Wildlife Appendix
Attachment B; SCVHA 2020; San Francisco Estuary Institute-Aquatic Science Center and H.T.
Harvey & Associates 2017; Smith, Personal Communication, 2020). These areas of sycamore
alluvial woodlands are likely remnants of historically larger stands along those reaches of
Pacheco Creek too dry to promote the rapid expansion of mixed riparian vegetation. In these
areas, relative to baseline conditions, Alternative A operations would result in more consistent
summer baseflows (Chapter 2, Section 3.12.3) that would promote the establishment of willows
and oaks, transitioning the sycamore alluvial woodland stands in these areas to other
associations that include these species as co-dominants (i.e., Platanus racemosa – Quercus
agrifolia, – Quercus lobata, and – Salix laevigata associations). Over time, the sycamore alluvial
woodlands in these areas could further transition to mixed riparian communities that do not
include California sycamore as a dominant species.
However, Alternative A’s consistent summer baseflows would provide higher groundwater levels
during the summer months relative to baseline conditions, potentially benefiting established
sycamores. During extended periods of drought from 2004 – 2020, mature sycamores suffered
extensive mortality along the portion of Pacheco Creek between creek mile 0 and 5 (San
Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Smith,
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Personal Communication, 2020), which also contributed to an overall decline of sycamore
alluvial woodlands along Pacheco Creek (SCVHA 2020). In some locations, mature sycamore
mortality reached 50 percent during this time (San Francisco Estuary Institute-Aquatic Science
Center and H.T. Harvey & Associates 2017). Potentially caused by a lowered groundwater
table from a combination of drought conditions and reservoir management, these trees were
primarily located higher in the landscape (e.g., within secondary channels and floodplain
terraces) in areas where groundwater during drought conditions was likely too deep for
sycamore seed or willow recruitment to occur (i.e., between creek mile 4 to 7). Alternative A
operations would result in consistently higher groundwater levels relative to existing conditions
that are likely to benefit the remaining mature sycamores in these locations during drought
conditions (SCVHA 2020). Although groundwater elevations in areas of the outer floodplain
would likely remain too deep in most locations, particularly in drought years, to promote the
recruitment of woody riparian species, the consistent groundwater levels associated with
Alternative A operations would benefit sycamore alluvial woodland plantings at restoration sites
and mature California sycamores by reducing water stress in future drought years (SCVHA
2020). Further downstream along Pacheco Creek, particularly from creek mile 12 downstream
to San Felipe Lake, this effect would be less pronounced due to the perennially high
groundwater table that results from the presence of successive layers of impervious bedrock
which have formed along fault lines (which bisect Pacheco Creek) and is replenished from the
multiple drainages, including Pacheco Creek (San Benito County Water District Groundwater
Sustainability Agency 2021).
In addition to increasing flow volumes during the growing season relative to existing conditions,
Alternative A operations would limit the frequency, magnitude, and duration of high flow events
during the winter and early spring (Chapter 2, Section 3.12.3). By increasing flow volumes
during the period of California sycamore seed germination and initial seedling root development
(rather than flow volume decreasing during this period) as well as by reducing the frequency of
flood events that have the capacity to scour and remove competing riparian vegetation from
along the primary stream channel, operational flows under Alternative A would reduce the
competitive advantage of California sycamore relative to other species such as willows (Vaghti
and Greco 2007). This would occur along the primary stream channel and adjacent floodplains
to a greater extent than baseline operational flows, resulting in an overall adverse effect on
sycamore alluvial woodland stands along Pacheco Creek.
This effect of muting scouring flows would be particularly pronounced in the portions of the
Pacheco Creek immediately downstream of the existing dam (creek mile 0) to immediately
upstream of Casa de Fruta (approximately creek mile 7), where the existing floodplain is
relatively unconfined and geomorphic processes (e.g., gravel bar formation, lateral channel
migration) can still occur with sufficiently large flood events. Further downstream in the system,
extensive channelization (deepening) of the primary channel and levee construction in some
areas, particularly after creek mile 12, have constrained the natural floodplain of Pacheco Creek
to the extent that these processes are severely muted, limiting the reproductive capacity of
California sycamore within the sycamore alluvial woodlands stands in this portion of Pacheco
Creek.
Vegetation communities in the downstream area have been shifting in response to historic
channelization of Pacheco Creek and later operation of the existing reservoir beginning in 1940,
as evidenced by other California Sycamore Woodland Alliance associations that support high
proportions of oaks and willows in the overstory (SCVHA 2020). However, consistently higher
summer baseflow conditions associated with Alternative A would favor flood disturbanceintolerant species that benefit from perennial surface water to a greater extent, particularly along
the primary stream channel than under existing conditions and the No Project Alternative. These
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operational changes would need to be taken into consideration when implementing and
designing sycamore alluvial woodland restoration projects on certain segments of Pacheco
Creek or may require changes to management actions in existing conservation areas to better
accommodate perennial flows within the primary stream channel. Although operational flows are
unlikely to result in the mortality of California sycamore restoration plantings, they may cause an
increase in the rates and severity of anthracnose and Phytophthora infestations (both
pathogens are present at multiple locations within the downstream area [San Francisco Estuary
Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Valley Water 2021]), in
restoration plantings and established trees. While the exact extent and effect of these
pathogens on sycamores in the Pacheco Creek system is unknown, they are known to reduce
plant health and vigor, affecting seedling recruitment as well as tolerance to other stressors
such as drought.
Within the portion of Pacheco Creek beginning at the existing dam (creek mile 0) downstream to
Casa de Fruta (approximately creek mile 7), Alternative A operations would have primarily two
distinct adverse effects on sycamore alluvial woodlands that would promote competing riparian
vegetation relative to California sycamore; (1) limiting the frequency and magnitude of flood
events with potential to stimulate California sycamore recruitment and (2) increasing the
availability of surface and subsurface water during the dry season, facilitating establishment of
woody riparian species such as willows that can outcompete California sycamore seedlings and
thereby reduce sycamore regeneration. Impacts would be reduced through the adaptive
management plan for ecosystem improvement within Pacheco Creek (see Chapter 2). However,
despite this, 71 acres (Table 3.5-20) of sycamore alluvial woodlands from creek mile 0 to creek
mile 7 would be expected to shift to other riparian vegetation community types at a faster rate
and to a greater degree than baseline conditions or the No Project Alternative. These impacts
would be significant.
Within the portion of Pacheco Creek from Casa de Fruta downstream, existing channelization
and constrained floodplain width (beginning approximately at creek mile 7), coupled with
existing, perennially high groundwater levels (beginning at creek mile 12), have resulted in the
current decline of sycamore alluvial woodlands. Due to the disturbed, channelized nature of the
active stream corridor and high groundwater table, effects of Alternative A’s perennial summer
flow and muted scouring flows are not anticipated to substantially accelerate this decline relative
to the baseline conditions or the No Project Alternative. Furthermore, due to the increased
groundwater availability that would be provided by more consistent summer baseflows with
operation of Alternative A, California sycamore individuals in the downstream area would be
more likely to survive following initiation of the new flow regime relative to existing conditions
when substantial proportions of California sycamores suffered mortality during extended periods
of drought. As a result, impacts from operations on sycamore alluvial woodlands along Pacheco
Creek downstream from creek mile 7 would be less than significant.
These impacts would be indirect, because they would occur over time after implementation of
the Alternative A.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-2c would compensate for indirect adverse impacts on
the 71 acres of sycamore alluvial woodlands that occur from creek mile 0 to creek mile 7 from
Proposed Project operations through preservation, enhancement, and/or restoration at new
mitigation sites or other already protected lands at a minimum 1:1 ratio or as agreed to by
CDFW. New mitigation sites would be protected in perpetuity through the recordation of
conservation easements. With implementation of Mitigation Measure BI-2c, impacts on
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sycamore alluvial woodlands would be reduced to a less-than-significant level. Therefore, this
impact would be less than significant with mitigation.
Comparison with Proposed Project
Alternative A would have similar impacts on sycamore alluvial woodlands as the Proposed
Project, because the acreage affected by construction-related direct impacts on sycamore
alluvial woodlands associated with Alternative A is similar to the Proposed Project. Operational
impacts on sycamore alluvial woodlands resulting from operations under Alternative A would
have similar impacts to those described for the Proposed Project during operation.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction
Blue oak woodland and coast live oak woodland alliances that are not considered sensitive
natural communities but provide environmental benefits and habitat for wildlife are present
throughout the Project study area. Construction activities associated with the Alternative A
would directly and indirectly impact these natural communities. Direct impacts associated with
construction activities include the removal of vegetation in these communities and disturbance
of areas where these natural communities occur. Indirect impacts would consist of the spread or
introduction of plant pathogens and NNIPs that compete with native species in these
communities.
Approximately 1,043 acres of blue oak woodland and coast live oak woodland alliance natural
communities would be directly affected by long-term, short-term, and temporary impacts that are
associated with the construction of Alternative A (Table 3.5-8). Long-term impacts associated
with the expanded reservoir, new dam, access roads, and other facilities and infrastructure on
non-sensitive blue oak woodland and coast live oak woodland alliances total approximately
1,004 acres. Short-term impacts are associated with construction activities such as staging that
would result in the disturbance of approximately 37 acres of blue oak woodland and coast live
oak woodland alliance natural communities and include areas that would be affected as a result
of restoration activities between the proposed dam and existing dam that would be
restored/reclaimed following construction. Areas to be restored/reclaimed include portions of the
existing inundation pool and dam footprint that would be restored/reclaimed to a natural state
(e.g., blue oak woodlands in uplands above the restored North Fork Pacheco Creek corridor).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) are expected
to affect approximately two acres of blue oak woodland and coast live oak woodland alliance
natural communities (Table 3.5-8).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings,
introduction of spread of contaminated soil from equipment, and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8 would avoid contamination from fuel spillage by providing
containment sufficient to capture any accidental spills and avoid direct contact with soil, surface
waters, or the storm drainage system and would require equipment to be properly maintained to
minimize the risk of leaks occurring within or adjacent to environmentally sensitive areas. BMP
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HM-10 would minimize soil contamination through the implementation of spill prevention
training, hazardous material controls, and the clean-up of accidental spills. Implementation of
BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly. To
minimize impacts on habitat function, PAMM BI-4 would determine whether the use local
ecotypes would result in a higher likelihood of revegetation success when native plant species
are proposed and utilize appropriate erosion control measures and revegetation seed mixes. In
addition, PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of these
species and would follow the most current guidance for equipment decontamination provided by
CDFW and USFWS to minimize the risk of spreading invasive and noxious weed species. To
minimize impacts on riparian and sensitive natural communities, implementation of PAMM BI-6
would restore stream segments impacted by road construction.
To avoid and minimize indirect impacts caused by Phytophthora, PAMM BI-11 and PAMM BI-12
would minimize indirect impacts on non-sensitive oak woodland communities by preventing the
spread of Phytophthora and other plant pests and pathogens that could reduce plant vigor and
reproduction or kill infected individuals. They would also avoid impacts resulting from the
transmission of Phytophthora to vegetation communities from adjacent restoration planting
areas by following appropriate holding and planting guidelines of clean nursery stock grown
according to the Guidelines to Minimize Phytophthora Pathogens in Restoration Nurseries,
respectively. Implementation of PAMM WQ-2 would minimize impacts resulting from plant
damage and mortality, and soil contamination by designating areas for staging, stockpiling, and
on-site disposal away from on-sensitive oak woodland; adequately filtering runoff before it may
be allowed to enter water ways; and covering or implementing erosion control measures around
stockpiled materials during the wet season. Indirect impacts on water quality would be further
minimized through implementation of PAMM WQ-5, which would minimize impacts resulting
from vegetation loss, and erosion through the application of native seed erosion control mix in
areas of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on blue oak woodland and coast live oak
woodland alliance natural communities by applying wood chips, masticated brush, or other
organic or inorganic materials (e.g., rock) to areas of exposed soils to suppress weeds; and only
using construction materials (e.g., rock, soil, straw) that are certified weed free. PAMM Fire-1
would avoid impacts resulting from fire through the preparation and implementation of a fire
protection and prevention plan.
With the implementation of these PAMMs impacts on these two types of natural communities
would still be significant given the amount of affected blue oak woodland and coast live oak
woodland alliance natural communities.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-8b will mitigate for the loss of blue oak woodland and
coast live oak woodland alliances given the overlap between these vegetation communities and
the California red-legged frog and California tiger salamander upland habitat that will be
mitigated at a 2:1 ratio under Mitigation Measure BI-8b. While there could be some variability in
the types and quantities of vegetation communities that would be used to compensate for
impacted California red-legged frog and California tiger salamander upland and dispersal
habitat, the upland habitats preserved under Mitigation Measure BI-8b will also compensate for
impacted blue oak woodland and coast live oak woodland alliances. The blue oak woodland and
coast live oak woodland alliances affected by Alternative A would be mitigated for using the
same or similar habitat in coordination with CDFW and the USFWS. With the implementation of

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-138

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

Mitigation Measure BI-8b impacts on blue oak woodland and coast live oak woodland alliance
natural communities; this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with the Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
blue oak woodland and coast live oak woodland alliance natural communities, because they are
largely associated with upland areas and outside the floodplain of Pacheco Creek. Therefore,
there would be no impacts on these natural communities associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on nonsensitive oak woodland communities. The acres affected by direct and indirect constructionrelated impacts associated with Alternative A are similar to the Proposed Project. Indirect
impacts resulting from operations under Alternative A are similar with those described for the
Proposed Project.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction
Construction impacts associated with Alternative A total approximately 149 acres of potential
waters of the United States and 245 acres of potential waters of the State and includes longterm, short-term, and temporary impacts. Table 3.5-9 in the above write up for Impact Bio-4
under Proposed Project summarizes potential impacts on aquatic resource for this alternative.
Long-term impacts consist of the construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative A and would result in the direct long-term loss of potential
waters of the United States and potential waters of the State. Short-term impacts are associated
with construction activities such as staging areas would result in the direct short-term
disturbance (i.e., dredging and filling) of potential waters of the United States and potential
waters of the State. These short-term impacts include acres of potential waters of the United
States and potential waters of the State that would be affected as a result of the restoration
activities between the proposed dam and the existing dam and would be restored/reclaimed
following construction. Areas to be restored/reclaimed include areas associated with removal of
North Fork Dam and draining Pacheco Reservoir. Efforts would include reclaiming these areas
back to a provide functional aquatic, riparian/floodplain and upland habitat. Temporary impacts
are associated with activities within temporary construction easements (i.e., areas that would
experience construction-related disturbances for a year or less) that would affect potential
waters of the United States and potential waters of the State.
PAMM BI-4 and PAMM BI-6 would be implemented following construction to minimize impacts
and restore the features effected by short-term and temporary disturbances to pre-Project
conditions to the extent practicable. With the implementation of these PAMMs and the
restoration/reclamation of portions of the existing reservoir and removal of North Fork Dam,
significant impacts on potential waters of the United States and potential waters of the State
would still occur.
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In addition to direct impacts, indirect impacts on potential waters of the United States and
potential waters of the State could occur during construction activities associated with
Alternative A. These indirect impacts would include degradation of water quality, degradation of
the quality and function of wetland features (e.g., change in vegetation from native to non-native
species), and changes in hydrology from topographic changes to features both within and
adjacent to areas subject to construction activities. Implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM BI-14 would
minimize the potential for indirect impacts on potential waters of the United States and potential
waters of the State by reducing the likelihood for an accidental discharge of pollutants and/or
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. With the
implementation of these PAMMs indirect impacts would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-4a, BI-4b and BI-4c will be implemented to mitigate impacts. Mitigation
Measure BI-4a will be implemented to conduct delineations for aquatic resources within the
access and utility area portions of the Project study area prior to construction activities.
Mitigation Measure BI-4b will provide aquatic resources avoidance buffers. Mitigation Measure
BI-4c will provide compensatory mitigation (at a 2:1 mitigation ratio as achieving equivalent or
greater mitigation) for loss (i.e., short-term and/or long-term impacts) of waters of the United
States and waters of the State as a result of the Proposed Project. With these mitigation
measures, this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in the flow regime of Pacheco Creek would occur (i.e., operations associated
with the proposed facilities in the upstream area and the access and utility area would not
change meaningfully from those under the current condition). Downstream flows (including
baseflow and pulse flows) associated with the new dam and expanded reservoir would have no
impact on potential waters of the United States and potential waters of the State because pulse
flows would not exceed the capacity of the existing primary channel and the proposed flow
releases and water elevations within Pacheco Creek would not differ significantly from the
current conditions.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on waters of
the United States and waters of the State. The acres affected by construction-related direct and
indirect impacts on waters of the United States and waters of the State associated with
Alternative A are similar to the Proposed Project. Operational impacts on waters of the United
States and waters of the State resulting from operations under Alternative A would have similar
impacts to those described for the Proposed Project during operation.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
Alternative A construction impacts on special-status plant species identified within the upstream
area include impacts from both long-term (e.g., expanded reservoir, proposed dam and
associated facilities) and short-term (e.g., staging areas) activities. Long-term activities
(inundation, new flow regime) associated with Alternative A would impact eight of the 13
special-status plant species identified in the upstream and downstream areas including:

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-140

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

•

Santa Clara thorn-mint (Acanthomintha lanceolata) CRPR 4.2

•

Parry’s rough tarplant (Centromadia parryi ssp. rudis) CRPR 4.2

•

Brewer's clarkia (Clarkia breweri) CRPR 4.2

•

Hospital Canyon larkspur (Delphinium californicum ssp. interius) CRPR 1B.2

•

large-flowered leptosiphon (Leptosiphon grandiflorus) CRPR 4.2

•

Hall's bush-mallow (Malacothamnus hallii) CRPR 1B.2

•

woodland woolythreads (Monolopia gracilens) CRPR 1B.2

•

most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) CRPR 1B.2

Collectively, long-term impacts on these eight special-status plant populations consist of 36
populations and approximately 33,000 individuals. Table 3.5-10 in the above write up for Impact
Bio-5 under Proposed Project summarizes the special-status plant species impacts for this
alternative. Short-term impacts would affect approximately 22 individuals from the same
populations of Hospital Canyon larkspur and Hall's bush-mallow affected by the long-term
impacts. Additionally, short-term impacts would affect approximately 194 individuals from a
single population of Parry’s rough tarplant. These short-term impacts on the population of
Parry’s rough tarplant are located within portions of the existing reservoir that would be
restored/reclaimed. Given that the short-term impact areas would be affected for multiple
growing seasons it is unlikely that the impacted species would return naturally once the channel
restoration activities are completed; therefore, these short-term impacts are grouped with the
long-term impacts for the purposes of this impact discussion in the remainder of this analysis.
This would be a significant impact.
Alternative A would also result in indirect impacts on the eight special-status plant species, and
other regionally occurring native species from the spread and introduction of NNIP species into
the Project study area during construction and other activities (e.g., operations and maintenance
activities). The spread or introduction of NNIP species would degrade the quality of habitat and
limit the resources available for the regionally occurring native plant species, including specialstatus plant species. PAMM BI-4, PAMM BI-5, PAMM BI-11, and PAMM BI-12 would limit and
minimize the spread or introduction of NNIP by cleaning equipment prior to entering the site,
using appropriate native species seed mixes that are weed-free for replanting and erosion
control efforts, and removing NNIPs encountered during construction and operations and
maintenance activities. This impact would be less than significant.
Alternative A impacts (both direct and indirect) on Santa Clara thorn-mint, Parry’s rough
tarplant, Brewer's clarkia, Hospital Canyon larkspur, large-flowered leptosiphon, Hall's bushmallow, woodland woolythreads, and most beautiful jewel-flower would be significant given the
number of populations and individuals that would be affected.
The other five special-status plant species (Hoover's button-celery, spiny-sepaled button-celery,
prostrate vernal pool navarretia, saline clover, and San Joaquin spearscale) would not be
directly impacted by Alternative A construction as they are located within the downstream area
near San Felipe Lake. Operational impacts associated with Alternative A would be limited to the
downstream area where changes in Pacheco Creek flows would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Impacts associated with
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changes in downstream flows (including baseflow and pulse flows) would be less than
significant on Hoover's button-celery, spiny-sepaled button-celery, prostrate vernal pool
navarretia, saline clover, and San Joaquin spearscale given that the proposed flow releases and
water elevations within Pacheco Creek and San Felipe Lake would not differ substantially from
the current conditions, and all five of these plant species are located between 2 to 6 feet above
the spillway elevation of San Felipe Lake (i.e., water would spill/drain from the spillway into
Miller Canal before the populations could be inundated by changes in flows) (Figure 3.5-3).
Impacts on special-status botanical species that may occur within the access and utility area,
include all special-status plant species that may occur in the upstream and downstream areas of
the Project study area, and Lemmon’s jewelflower, and Arburua Ranch jewelflower. Impacts on
special-status plants would be minimized with the implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-11, and PAMM BI-12. These PAMMs will limit and minimize the indirect impacts
associated with the potential spread or introduction of NNIPs by cleaning equipment prior to
entering the site, using appropriate native species seed mixes that are weed free for replanting
and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. Direct impacts on special-status botanical species that
may occur within the access and utility area would be significant because substantial portions of
CRPR species populations may be impacted for multiple growing seasons or completely
removed and because impacts on CESA or ESA listed plant species may be unavoidable.
Mitigation and Level of Significance After Mitigation
Mitigation Measure BI-1a requires environmental training and biological monitoring by a
qualified biologist to inform the crews about special-status species and habitat that could occur
on site. Mitigation measure BI-5a will be implemented to reduce impacts on special-status plant
species that may occur in the access and utility area portion of the Project study area by
performing focused botanical surveys in that area to identify special-status plant populations
prior to construction activities. Mitigation Measure BI-5b will be implemented to further minimize
impacts on special-status plant species by establishing avoidance buffers and fencing around
populations that would not be impacted by construction activities. Mitigation Measure BI-5c will
also be implemented to offset the loss of the special-status plant populations by compensating
for long-term and short-term impacts at a 2:1 ratio (as determined by the appropriate regulatory
agencies to achieve equivalent or greater mitigation). With the implementation of Mitigation
Measure BI-1a, Mitigation Measure BI-5a, Mitigation Measure BI-5b and Mitigation Measure BI5c impacts on Santa Clara thorn-mint, Parry’s rough tarplant, Brewer's clarkia, Hospital Canyon
larkspur, large-flowered leptosiphon, Hall's bush-mallow, woodland woolythreads, most beautiful
jewel-flower, and other special-status plant species that may occur in the access and utility area
portion of the Project study area would be reduced to a less-than-significant level since longterm and short-term impacts would be avoided, minimized, or compensated for at a 2:1 ratio.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on specialstatus plant species. The acres affected by direct and indirect construction-related impacts on
special-status plants are similar to those described for the Proposed Project. Operational
impacts on special-status plants resulting from operations under Alternative A are similar with
those described for the Proposed Project.
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Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction
No suitable vernal pools or seasonal wetlands inundated for sufficient duration to support vernal
pool fairy shrimp and vernal pool tadpole shrimp were identified within the upstream and
downstream areas. As such, within these areas, no impacts on vernal pool fairy shrimp or vernal
pool tadpole shrimp would occur in these areas as a result of Alternative A.
Based on desktop mapping efforts several seasonal wetlands were identified within the access
and utility area. These seasonal wetlands may provide marginal (i.e., low quality) habitat for
vernal pool fairy shrimp and vernal pool tadpole shrimp should the features be inundated for
sufficient durations and depths to support the species’ life cycles. None of the seasonal
wetlands that may provide habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp in
the access and utility area would be directly impacted by long- or short-term activities. Indirect
impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp or their habitat may occur
where suitable habitat is present up to 200 feet from construction activities (i.e., surface and
drainage improvements to existing roads), depending upon the site conditions (e.g., topography,
soil) associated with each feature. These indirect impacts on potential habitat including the
degradation of the quality of potential habitat, would be minimized and/or avoided (placement of
power poles) with the implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-11,
and PAMM BI-9a. The implementation of these PAMMs will reduce the potential for indirect
impacts by minimizing the potential for the introduction or spread of NNIP species into potential
habitat and the potential for inadvertent impacts (e.g., spill or discharge of materials into the
features) on potential habitat outside of the disturbance area footprint and provide buffers to
wetlands to that cannot be practicably avoided outside the inundation area. Therefore, impacts
on vernal pool fairy shrimp and vernal pool tadpole shrimp would be less than significant.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
vernal pool fairy shrimp or vernal pool tadpole shrimp because there is no habitat for these
species. Therefore, there would be no impacts on these species associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on vernal pool
fairy shrimp and vernal pool tadpole shrimp and their habitat. The acres effect by direct and
indirect construction-related impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp
and their habitat are similar to those described for the Proposed Project. Operational impacts
vernal pool fairy shrimp and vernal pool tadpole shrimp and their habitat resulting from
operations under Alternative A are similar with those described for the Proposed Project.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction
The Project study area may provide potential marginal (i.e., low quality) foraging and nesting
habitat for western bumble bee and crotch bumble bee; however, as stated above in Section
3.5.1.2, the known populations of these species are outside the Project study area (CDFW
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2019), and these species are unlikely to occur. The Project study area is near the boundary of
the currently understood range for western bumble bee and crotch bumble bee and the area
provides marginal (i.e., low quality) potential foraging and nesting habitat for the species. Longterm impacts on potential habitat for both bee species is comprised of the construction footprints
of permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative A. These long-term impacts
would result in the direct loss of approximately 1,594 acres of potential nesting and foraging
habitat (e.g., grasslands, woodlands, shrublands) for the species. Short-term impacts
associated with construction activities such as staging areas would result in the direct short-erm
impacts of approximately 223 acres of habitat. Temporary impacts associated with activities
within temporary construction easements and other areas that would only be affected during
construction would affect approximately 43 acres of potential habitat for the species.
Ground disturbance and vegetation removal could adversely affect monarch butterfly and their
host plant populations and could range from direct impacts associated with construction
activities to indirect impacts associated with the degradation of suitable habitat for their host
plant (i.e., grading and vegetation removal, excavation, or inundation). The Alternative A
expanded reservoir, new dam, ancillary facilities, permanent and temporary access roads, and
other various construction areas could result in direct impacts on monarch butterfly and its
habitat including the removal/disturbance of up to 6,700 individual host plants over
approximately 21 acres (i.e., 85 percent of the total in the Project study area) of grassland,
woodland, and shrub habitat where host plant populations are located. These direct impacts
would be significant given the number of host plants that would be removed in comparison to
the plants that would remain in the Project study area.
Indirect impacts would include the degradation of suitable habitat because of removal of
vegetative cover, increased erosion, sedimentation, introduction of non-native species, or
changes in vegetation structure. Construction activities in or near suitable habitat may take
multiple years to complete; therefore, indirect impacts could occur over several years. To
minimize indirect impacts on monarch butterfly, western bumble bee and crotch bumble bee,
implementation of PAMM BI-4, PAMM BI-5, and PAMM BI-11 would limit and minimize the
spread or introduction of NNIP by cleaning equipment prior to entering the site, using
appropriate native species seed mixes that are weed free for replanting and erosion control
efforts, and removing NNIPs encountered during construction and operations and maintenance
activities. With implementation of PAMM’s, impacts to monarch butterfly, western bumble bee
and crotch bumble bee habitat would still be considered significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-5b, BI-5c, BI-7, and BI-8b will be implemented to reduce impacts to
monarch butterfly, western bumble bee and crotch bumble bee. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures.
Mitigation Measure BI-5b will be implemented to conduct follow-up surveys to identify the
locations and boundaries of special-status plant populations prior to construction which would
preserve potential foraging habitat for monarch butterfly, western bumble bee and crotch
bumble bee. Mitigation Measure BI-5c will mitigate for impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible, seeds and/or plants grown from seed will be planted in suitable habitat
in the vicinity of where the seeds were collected, or if nearby locations are infeasible, at another
location within the Project study area with similar suitable habitat which would mitigate foraging
habitat for western bumble bee and crotch bumble bee and host plant for monarch butterfly.
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Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species (i.e., western bumble bee and crotch bumble bee) within the
access and utility area portions of the Project study area prior to construction. Mitigation for
impacts on special-status plants and monarch butterfly host plants can also be fulfilled through
the preservation of existing populations at agency-approved mitigation properties if
reestablishing impacted populations is not feasible to mitigate for impacts to foraging habitat for
western bumble bee and crotch bumble bee foraging habitat along with host plant for monarch
butterfly. These mitigation measures would mitigate for impacts on western bumble bee and
crotch bumble bee by compensating for the loss of plants that could be used as foraging habitat
for these species. Implementation of Mitigation Measure BI-8b will mitigate for the loss of
grassland vegetation communities, which are used by western bumble bee and crotch bumble
bee as foraging habitat. All the grassland vegetation communities that provide foraging habitat
for western bumble bee and crotch bumble bee that would be affected overlap with California
red-legged frog and California tiger salamander upland habitat that will be mitigated at a 2:1
ratio under Mitigation Measure BI-8b. While there could be some variability in the types and
quantities of vegetation communities that would be used to compensate for impacted California
red-legged frog and California tiger salamander upland and dispersal habitat, the upland
habitats preserved under Mitigation Measure BI-8b will also compensate for impacted grassland
vegetation communities that provide foraging habitat for western bumble bee and crotch bumble
bee. The grassland vegetation communities affected by Alternative A would be mitigated for
using the same or similar habitat in coordination with CDFW and the USFWS. Therefore, this
impact would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition).
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on monarch
butterfly, western bumble bee, and crotch bumble bee and their habitat. The acres affected by
direct and indirect construction-related impacts on monarch butterfly, western bumble bee, and
crotch bumble bee and their habitat are similar to those described for the Proposed Project.
Operational impacts on monarch butterfly, western bumble bee, and crotch bumble bee and
their habitat resulting from operations under Alternative A are similar with those described for
the Proposed Project.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction
Construction impacts could include both direct and indirect impacts on California red-legged
frogs or California tiger salamander which have been documented to occur in/near the Project
study area during construction activities. If California red-legged frogs or California tiger
salamander are present in the Project study area, direct impacts could include mortality,
increased risk of predation, introduction or spread of pathogens and increased stress resulting
from:
•

Permanent and temporary reduction in available aquatic and upland habitat and prey
base as a result of long-term, short-term, and temporary construction disturbances;
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•

Displacement of individuals due to presence of people and equipment within suitable
habitat;

•

Crushing, dismemberment, and other injuries resulting from contact with construction
vehicles and other construction equipment during construction activities; and

•

Silting, fill, or spill of oil or other chemicals into aquatic habitat, resulting in reduced water
quality.

Indirect impacts would include effects on potential habitat for the species such as the
degradation of the quality of habitat or impacts that would result from construction later in time
(i.e., long-term).
Within the upstream area, downstream area, and access and utility area, there is suitable
aquatic breeding habitat (i.e., ponds) and suitable dispersal/upland habitat consisting of
grassland, woodlands, scrub, and chaparral vegetation communities for both California tiger
salamander and California red-legged frog. Within the Project study area, USFWS designated
critical habitat occurs for California red-legged frog and California tiger salamander. Critical
habitat for California tiger salamander only occurs in the downstream area of the Project study
area and would have no direct or indirect impacts. Critical habitat for California red-legged frog
occurs in the majority of the Project study area, including the access and utility area accounting
for approximately 8,047 acres.
Construction impacts associated with the Alternative A total approximately two acres of potential
aquatic habitat for California tiger salamander, two acres of potential aquatic habitat for
California red-legged frog, and 1,905 acres of upland/dispersal habitat for these species that
would be subject to long-term, short-term, and temporary impacts. Table 3.5-11 in the above
write up for Impact 8 under Proposed Project summarizes aquatic and upland/dispersal habitat
impacts for this alternative. Long-term impacts include loss of potential habitat and/or critical
habitat within the construction footprints of permanent facilities and associated infrastructure
such as the new dam and associated facilities, new access roads, expanded reservoir,
transmission line, interchange area, and other areas that would be permanently affected by
Alternative A and would result in the direct long-term loss of potential aquatic and
upland/dispersal habitat for California red-legged frog and California tiger salamander.
Short-term impacts associated with construction activities such as staging areas would result in
the direct short-term disturbance of aquatic and upland/dispersal habitat. Portions of the shortterm impact areas would be restored/reclaimed (e.g., existing inundation pool and dam footprint)
to functional aquatic and upland/dispersal habitat. Temporary impacts associated with activities
within temporary construction easements (i.e., areas that would experience construction-related
disturbances for a year or less) would affect potential aquatic and upland/dispersal habitat.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for indirect impacts on potential
aquatic habitat by reducing the potential for an accidental discharge of pollutants and equipment
encroachment into features and minimizing the potential for the degradation of the quality of the
features through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM
BI-8 would reduce the potential for direct and indirect impacts on these species through the use
of qualified biologist to perform inspections of open pipes, holes, or similar structures in order to
avoid or minimize entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering construction activity areas. With implementation of these PAMMs and the
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restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on California tiger salamander and California red-legged frog would still occur.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative A that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative A comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact these species by deterring foraging, dispersal, and migration within and adjacent
to the Project study area, while attracting predators that may target these species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others would occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction. Therefore, the level of construction activities and
magnitude of impacts to wildlife foraging dispersal and migration would vary both temporally and
spatially throughout the construction period. Implementation of PAMM BI-8 would minimize the
potential for direct and indirect impacts associated with construction noise, vibration, and
lighting on these species through the installation of wildlife exclusion fence to preclude these
species from entering the Project site. With the implementation of this PAMM direct and indirect
impacts associated with construction noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will be implemented to reduce
impacts to California tiger salamander and California red-legged frog. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures. Mitigation Measure BI-1a requires a
qualified biologist to conduct biological resources awareness training for all construction
personnel. Mitigation Measure BI-4b will provide aquatic resources avoidance and buffers for
aquatic resources that may provide suitable aquatic habitat for California tiger salamander and
California red-legged frog. Mitigation Measure BI-4c will provide compensatory mitigation for
impacts on aquatic resources that may provide suitable aquatic habitat for California tiger
salamander and California red-legged frog. Mitigation measure BI-8a will be implemented to
reduce impacts on California tiger salamander and California red-legged frog and their habitat
that occurs in the access and utility area portion of the Project study area by performing surveys
in that area to identify potential habitat prior to construction activities. Mitigation Measure BI-8b
will require compensatory mitigation at a 2:1 ratio which equates to approximately 3,800 acres
of habitat (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation). Compensatory mitigation under Mitigation Measure BI-8b could be
accomplished either through the purchase of credits at an agency-approved mitigation bank, or
through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c would reduce impacts on
California tiger salamander and California red-legged frog and their habitat to a less-thansignificant level. Therefore, impacts would be less than significant with mitigation.
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Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (operations associated with the new
facilities would not change meaningfully from the existing operations). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
could have a less-than-significant effect on California tiger salamander and California redlegged frog, their habitats or designated critical habitat for California red-legged frog. Baseflows
would be released continuously from the expanded reservoir in all months allowing for existing
California tiger salamander and California red-legged frog populations and aquatic habitat in the
downstream area adjacent to Pacheco Creek primary channel to remain unchanged. In addition,
pulse flows would not exceed the capacity of the existing primary channel and would not impact
dispersal/upland habitat for these species adjacent to the primary channel. With flows occurring
throughout the year, this would be considered a benefit for California red-legged frog as there
would be an increase in dispersal habitat available for this species during the summer months.
Under Alternative A the new flow regime (perennial, increased flow) would prevent American
bullfrogs from breeding within the creek as the volume and velocity of flow would be too high for
egg mass survival. Drybacks during dry and critical water years would disrupt invasive species’
life cycles that require more permanent aquatic habitat (e.g., red swamp crayfish). However,
American bullfrogs and other non-native species would continue to disperse into the areas in
and around Pacheco Creek even after scheduled dryback events given the high abundances of
the species present in the surrounding areas, similar to the existing condition in times following
a drought year when the creek and adjacent ponds go dry. With American bullfrogs and other
invasive wildlife species already present in high abundances in/near areas adjacent to Pacheco
Creek, the more permanent creek flows would not result in a significant increase in non-native
wildlife species in comparison to the existing conditions given the creek would continue to
provide the same amount and type of habitat as under the current condition (e.g., Pacheco
Creek and the surrounding vicinity will continue to offer dispersal and non-breeding habitat for
American bullfrog). Therefore, there would be less-than-significant impacts on California redlegged frog associated with operations.
Based on these results, and implementation of PAMM BI-13 – Aquatic Invasive Species
Management Plan, operation impacts on California tiger salamander and California red-legged
frog and their habitats would be less than significant. Impacts on California tiger salamander
and California red-legged frog dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on California
tiger salamander and California red-legged frog when combining both aquatic and upland
habitat. The acres affected by direct and indirect construction-related impacts on California tiger
salamander and California red-legged frog and their habitat are greater than those described for
the Proposed Project, primarily associated with upland/dispersal habitat impacts related to the
staging and borrow sites. Operational impacts on California tiger salamander and California redlegged frog and their habitat resulting from operations under Alternative A are similar to those
described for the Proposed Project.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction
Direct and indirect impacts on foothill yellow-legged frog as a result of construction activities
would be the same as described above for California red-legged frogs or California tiger
salamander under Impact Bio-8.
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Construction impacts associated with Alternative A total approximately 164 acres of potential
habitat (including upland/dispersal and aquatic habitat) and includes long-term, short-term, and
temporary impacts on foothill yellow-legged frog. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative A, which
would result in the direct long-term loss of approximately 98 acres of potential habitat for foothill
yellow-legged frog. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbance of approximately two acres of habitat.
Portions of the two acres of short-term impacts includes areas that would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) and would include reclaiming these areas back
to a natural state (e.g., perennial stream and riparian areas). Temporary impacts associated
with activities within temporary construction easements (i.e., areas that would experience
construction-related disturbances for a year or less) would affect approximately two acres of
potential habitat. Table 3.5-12 summarizes aquatic and upland/dispersal habitat impacts for the
Proposed Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
qualified biologist inspections of open pipes, holes, or similar structures to minimize or avoid
entrapment; removal of trash from the worksite to avoid attracting potential predators to the site;
and installation of wildlife exclusion fence to preclude special-status species from entering
construction activity areas. With implementation of these PAMMs and the
restoration/reclamation portions of the existing inundation pool and dam footprint, significant
impacts on foothill yellow-legged frog would still occur.
Construction impacts on foothill yellow-legged frog associated with Alternative A include longterm, short-term, and temporary impacts associated with construction noise, vibration, and
lighting. Long-term impacts consist of permanent facilities associated with Alternative A. Shortterm impacts are associated with construction activities such as construction of staging areas
that would result in construction noise and vibration impacts. Temporary impacts associated
with Alternative A comprise areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements) and include construction noise, vibration,
and temporary lighting sources. These long-term, short-term, and temporary impacts associated
with construction noise, vibration, and lighting would impact this species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area, while attracting predators
that may target this species that may be attracted to temporary and permanent light sources.
The schedule and level of construction activities would be staggered seasonally (i.e., some
activities would be completed within one year, while others would occur for multiple years) and
would occur in specific portions of the Project study area over the life of construction. Therefore,
the level of construction activities and magnitude of impacts to foothill yellow-legged frog
dispersal and migration would vary both temporally and spatially throughout the construction
period. Implementation of PAMM BI-8 would minimize the potential for direct and indirect
impacts associated with construction noise, vibration, and lighting on this species through the
installation of wildlife exclusion fence to preclude this species from entering the construction
activity areas. With the implementation of this PAMM direct and indirect impacts associated with
construction noise, vibration, and lighting would be less than significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to foothill yellow-legged frogs. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Mitigation Measure BI-1a will require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to foothill yellow-legged
frog aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts
on aquatic resources to mitigate for impacts to foothill yellow-legged frog aquatic habitat.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species within the access and utility area portions of the Project study
area prior to construction. Mitigation Measure BI-8a will be implemented to reduce impacts on
foothill yellow-legged frog and their habitat that occurs in the access and utility area portion of
the Project study area by performing surveys in that area to identify potential habitat prior to
construction activities. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation) that could be accomplished either through the purchase of credits at an
agency-approved mitigation bank, or through the establishment of a single or multiple permitteeresponsible mitigation sites. Mitigation Measure BI-8c will require development of a
translocation plan to move individuals out of harm’s way.
Compensatory mitigation for foothill-yellow legged frog upland habitat would be included under
compensatory mitigation for California tiger salamander and California red-legged frog (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of Mitigation Measure BI8b, impacts on foothill yellow-legged frog aquatic habitat would be mitigated in coordination with
the applicable regulatory agency. With implementation of these mitigation measures, impacts on
this species would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition); as such, the following discussion focuses
on impacts on foothill yellow-legged frog and its habitat as a result of the proposed flow
changes. Impacts on foothill yellow-legged frog dispersal and migratory corridors are addressed
in Impact Bio-18.
Foothill yellow-legged frog breeding and oviposition occur primarily in streams and rivers from
April until early July. In California, egg masses are typically found between April 22nd and July
6th, with the average occurring around May 3rd (California Herps 2021). Eggs take 2 to 3 weeks
to hatch, depending primarily on water temperature (Kupferberg 1996). Tadpoles remain in the
stream and require 3 to 4 months to transition in into metamorphs which occurs between July to
October (California herps 2021). Altering natural flow regimes through dam releases and pulsed
flows after oviposition can result in scouring of egg masses and flow changes during oviposition
can lead to tadpole stranding and exposed egg masses when water levels drop (Kupferberg et
al. 2009). Additionally, tadpoles can be displaced, inundated with sediment, or stranded due to
pulsed-flow releases.
One of the major sources of natural egg mortality is desiccation through loss of surface water
and stranding (Kupferberg et al. 2009). The limiting factor for foothill yellow-legged frogs in
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Pacheco Creek is a lack of surface water during the breeding season and tadpole rearing
period. Pacheco Creek is mostly dry in the late spring and early summer with segments of
standing water or pools, which are not suitable conditions for eggs’ and tadpoles’ survival due to
water temperature increasing. Downstream flows (including baseflow and pulse flows)
associated with the new dam and expanded reservoir would have a beneficial impact on foothill
yellow-legged frog and their aquatic habitat. Baseflows would be released continuously from the
expanded reservoir in all months allowing for improved breeding and tadpole rearing conditions
for foothill yellow-legged frog in some areas of Pacheco Creek depending upon the water year
as a result of perennial flows. Non-native and invasive species such as American bullfrogs are
present in and near Pacheco Creek mainstem and may prey on and compete with foothill
yellow-legged frogs.
Under Alternative A the more permanent flows would prevent American bullfrogs from breeding
within the creek as the flow rate would be too high for egg mass survival. Drybacks during dry
and critical water years would disrupt invasive species’ life cycles that require more permanent
aquatic habitat (e.g., red swamp crayfish). However, American bullfrogs and other non-native
species would continue to disperse into the areas in and around Pacheco Creek even after
scheduled dryback events given the high abundances of the species present in the surrounding
areas, similar to the existing condition in times following a drought year when the creek and
adjacent ponds go dry. With bullfrogs and other invasive wildlife species already present in high
abundances in and around Pacheco Creek, the more permanent creek flows and slightly higher
ground water levels would not result in a significant increase in water elevation or inundation
duration within the ponds in comparison to the existing conditions; therefore, the invasive
species populations within the ponds would remain similar to the existing conditions and would
not impact foothill yellow-legged frogs. Further with American bullfrogs and other invasive
wildlife species already present in high abundances in/near areas adjacent to Pacheco Creek,
the more permanent creek flows would not result in a significant increase in non-native wildlife
species in comparison to the existing conditions given the creek would continue to provide the
same amount and type of habitat as under the current condition (i.e., Pacheco Creek and the
surrounding vicinity dispersal and non-breeding habitat). Therefore, there would be no impact
on foothill yellow-legged frog associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on foothill
yellow-legged frog and its habitat. The acres affected by direct and indirect construction-related
impacts on foothill yellow-legged frog and its habitat are similar to those described for the
Proposed Project. Operational impacts on foothill yellow-legged frog and its habitat resulting
from operations under Alternative A are similar to those described for the Proposed Project.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction
The majority of the Project study area includes suitable aquatic habitat for western pond turtle
including ponds and Pacheco Creek; suitable nesting habitat in the form of grasslands; and
suitable dispersal habitat consisting of grassland, woodlands, scrub, and chaparral vegetation
communities.
Direct and indirect impacts on western pond turtle as a result of construction activities would be
the same as described above for California red-legged frog or California tiger salamander under
Impact Bio-8.
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Construction impacts associated with Alternative A total approximately 2,088 acres of potential
habitat (including dispersal, nesting, and aquatic habitat) and includes long-term, short-term,
and temporary impacts on western pond turtle. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative A, which
would result in the direct long-term loss of approximately 1,678 acres of potential habitat for
western pond turtle. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbance of approximately 365 acres of habitat.
Portions of the 365 acres of short-term impacts includes areas that would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) and would include reclaiming these areas back
to functional aquatic, riparian, and upland habitat. Temporary impacts associated with
temporary construction easements (i.e., areas that would experience construction-related
disturbances for a year or less) would affect approximately 45 acres of potential habitat. Table
3.5-13 summarizes aquatic and upland/dispersal/nesting habitat impacts for the Proposed
Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
inspections by a qualified biologist inspections of open pipes, holes, or similar structures to
minimize or avoid entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering the Project site. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on western pond turtle would still occur.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative A that would include permanent light sources.
Short-term impacts are associated with construction activities such as construction of staging
areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative A comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact this
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target this species that may be attracted to temporary
and permanent light sources. The schedule and level of construction activities would be
staggered seasonally (i.e., some activities would be completed within one year, while others will
occur for multiple years) and would occur in specific portions of the Project study area over the
life of construction. Therefore, the level of construction activities and magnitude of impacts to
wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on this species through the installation
of wildlife exclusion fence to preclude this species from entering construction activity areas. With
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the implementation of these PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to western pond turtle. Section 3.5.3.5 provides detailed descriptions of these mitigation
measures.
Mitigation Measure BI-1a requires a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to western pond turtle
aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts on
aquatic resources which may also provide aquatic habitat for western pond turtles. Mitigation
Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat for specialstatus animal species within the access and utility area portions of the Project study area prior
to construction Mitigation Measure BI-8b will require compensatory mitigation at a 2:1 ratio that
could be accomplished either through the purchase of credits at an agency-approved mitigation
bank, or through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Compensatory mitigation for this species would be mitigated under Mitigation Measure BI-4c for
impacts on aquatic resources and Mitigation Measure BI-8b for upland/dispersal habitat (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of these mitigation
measures, impacts on western pond turtle aquatic habitat would be mitigated in coordination
with the CDFW. With implementation of these mitigation measures, impacts on this species
would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a less-thansignificant impact on western pond turtles and their aquatic habitat. Aquatic habitat would
gradually change in some areas along the banks of Pacheco Creek to more of a mixed riparian
community (as described in Impact Bio-2). However, Pacheco Creek would still provide aquatic
habitat for western pond turtles in these areas, and basking /upland habitat for the species
would persist in areas away from the primary channel of the creek within the floodplain and
adjacent uplands. In addition, pulse flows would not exceed the capacity of the existing primary
channel and would not impact nesting or dispersal habitat for western pond turtles adjacent to
the primary channel. Therefore, operation impacts on western pond turtles and their habitat
would be less than significant. Impacts on dispersal and migratory corridors are addressed in
Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on western
pond turtle and its habitat. The acres affected by direct and indirect construction-related impacts
on western pond turtle and its habitat are greater than those described for the Proposed Project.
Operational impacts on western pond turtle and its habitat resulting from operations under
Alternative A are similar to those described for the Proposed Project.
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Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction
The majority of the Project study area provides poor quality habitat for silvery legless lizard and
coast horned lizard given a lack of loose soils for burrowing for silvery legless lizard and sandy
washes to support coast horned lizard. Grasslands, scrub/chaparral, and pasture habitats
present in the upstream area, downstream area, and the access and utility area provide
potential habitat for the San Joaquin coachwhip.
Direct and indirect impacts on habitat for silvery legless lizard, coast horned lizard, and San
Joaquin coachwhip as a result of construction activities would be similar as described above for
California red-legged frog or California tiger salamander under Impact Bio-8.
Construction impacts associated with Alternative A total approximately 1,853 acres of potential
habitat and include long-term, short-term, and temporary impacts on silvery legless lizard, coast
horned lizard, and San Joaquin coachwhip. Long-term impacts consist of construction footprints
of permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative A and would result in the
direct long-term loss of approximately 1,600 acres of potential habitat for silvery legless lizard,
coast horned lizard, and San Joaquin coachwhip. Short-term impacts associated with
construction activities such as staging areas would result in the direct short-term disturbance of
approximately 210 acres of habitat. Portions of the 210 acres subject to short-term impacts
include areas that would be restored/reclaimed (e.g., existing inundation pool and dam footprint)
and would include reclaiming these areas back to a functional aquatic, riparian and upland
habitat. Temporary impacts associated with temporary construction easements (i.e., areas that
would experience construction-related disturbances for a year or less) would affect
approximately 43 acres of potential habitat. Table 3.5-14 summarizes habitat impacts for the
Proposed Project and the other action alternatives.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities associated with Alternative A that would include permanent light
sources. Short-term impacts are associated with construction activities such as construction of
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative A comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target these species that may be attracted to
temporary and permanent light sources. The schedule and level of construction activities would
be staggered seasonally (i.e., some activities would be completed within one year, while others
will occur for multiple years) and would occur in specific portions of the Project study area over
the life of construction. Therefore, the level of construction activities and magnitude of impacts
to wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash from
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the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Given the low potential for silvery legless lizard and coast horned lizard to occur due to the poor
quality of habitat present; the abundance of similar habitat in the Project study area and
immediate vicinity; and with the implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8
direct and indirect impacts on silvery legless lizard, coast horned lizard, and San Joaquin
coachwhip would be less than significant.
Operations
Operational impacts associated with the Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
silvery legless lizard, coast horned lizard, or San Joaquin coachwhip or their habitat. Pulse flows
would not exceed the capacity of the existing primary channel and would not impact existing
potential habitat for silvery legless lizard, coast horned lizard, or San Joaquin coachwhip
adjacent to the primary channel. Therefore, there are no impacts on silvery legless lizard, coast
horned lizard, or San Joaquin coachwhip associated with operations. Impacts on dispersal and
migratory corridors for these species are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on silvery
legless lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their
habitat. The acres affected by direct and indirect construction-related impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat are
greater than those described for the Proposed Project. Operational impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat
resulting from operations under Alternative A are similar to those described for the Proposed
Project.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Potential habitat for least Bell’s vireo is limited to low-quality foraging habitat within the
downstream area along Pacheco Creek approximately 5 miles downstream from the Kaiser
Aetna Road and SR 152 intersection. No impacts on least Bell’s vireo would occur as a result of
construction activities associated with Alternative A. Indirect impacts associated with the
changes in downstream flows (including baseflow and pulse flows) would result in beneficial
impacts on the habitat quality for least Bell’s vireo in the downstream area because the riparian
vegetation communities along Pacheco Creek would continue to shift towards a more mixed
riparian vegetation community that would be denser and more stratified (i.e., consist of a variety
of riparian tree species at multiple maturity levels, including understory vegetation) than the
existing condition as described under Impact Bio-1. Therefore, Alternative A would have a
beneficial impact on habitat for least Bell’s vireo in the downstream area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on least Bell’s
vireo and its habitat. Similar to the Proposed Project, Alternative A would have no construction
impacts on least Bell’s vireo and its habitat. Operational impacts on least Bell’s vireo and its
habitat resulting from operations under Alternative A are similar to those described for the
Proposed Project.
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Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction
Construction activities (e.g., clearing, grading) would occur during the avian breeding season
(i.e., February through September, depending on the species) and could disturb special-status
avian species (excluding bald and golden eagles) including: grasshopper sparrow, tricolored
blackbird, yellow warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared
owl, western burrowing owl, Swainson’s hawk, Northern harrier, White-tailed kite, California
condor, and American peregrine falcon, and nesting migratory birds and raptors (non-specialstatus avian species) in or adjacent to the Project study area. Construction-related impacts on
nesting tricolored blackbirds, Swainson’s hawk, California condor, and American peregrine
falcon would not occur given the lack of nesting habitat present in/near the areas where
construction activities would occur under Alternative A.
Construction-related disturbances on other avian species (i.e., grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite) could result in the incidental loss of fertile
eggs or nestlings and/or nest abandonment. Removal of vegetation including trees and shrubs
during clearing and grubbing activities to prepare the work areas, including clearing zone 4
within the proposed inundation area, removal of vegetation in clearing zone 1 (as discussed in
Alternatives Development and Project Description Appendix, Section 3.3.2.6) and the removal
of select trees within the expanded reservoir, and other construction activities (e.g., staging
equipment/materials, grading, excavation, and pipe laying near trees) could directly affect
nesting activities. The installation of the new transmission line and substation also presents an
increased risk of electrocution on special-status avian species and other migratory bird and
raptor species.
The expanded reservoir would fill gradually over the course of several years during the wet
months (i.e., winter and spring) before the majority of the nesting activities take place. Both the
duration and timing of filling the expanded reservoir would limit the amounts of impacts on active
nests outside of clearing zones 1, 2 and 4 until such time as the reservoir is full for the first time.
Construction impacts associated with Alternative A would affect potential nesting and foraging
habitat and include long-term, short-term, and temporary impacts on special-status and nesting
migratory birds in the upstream area and the access and utility area. Direct impacts include
long-term impacts are associated with the expanded reservoir, vegetation clearing, footprint of
new facilities, and other areas that would not passively or actively return to pre-project
conditions after construction; short-term impacts would occur from the establishment of and use
of staging areas; and temporary impacts from activities associated with temporary construction
easements. These include impacts in the upstream area on woody riparian habitats that provide
nesting and foraging habitat for species such as yellow warbler and yellow breasted chat. Within
the upstream area and the access and utility area impacts would occur on grassland, shrubland,
and woodland habitats that provide nesting and foraging habitat for most of the special-status
and nesting migratory birds such as grasshopper sparrow, loggerhead shrike, purple martin,
and burrows in grasslands that could provide suitable nesting habitat for western burrowing owl.
Construction impacts on vegetation communities which provide nesting and foraging habitat for
special-status and nesting migratory birds in the downstream area (e.g., freshwater emergent
vegetation within Ciraulo pond on SCVHA’s property) would not occur, because the conditions
in Pacheco Creek during the construction period would be similar to existing conditions (i.e., the
duration of surface flows within Pacheco Creek would still support the vegetation communities
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present in the downstream area with the hydrologic contributions of South Fork Pacheco Creek,
Cedar Creek, and other tributaries).. Impact acreages associated with this alternative are shown
above in Table 3.5-15.
Construction impacts associated with Alternative A would also affect potential nesting and
foraging habitat and includes long-term, short-term, and temporary impacts on special-status
raptor species; specifically, the loss of grasslands used as nesting habitat for burrowing owls
and foraging habitat for special-status raptors species. Impacts would occur on marsh habitat at
isolated locations in the upstream area that provides suitable potential nesting and foraging
habitat for short-eared owl and northern harrier. Woodland and scrub habitats that occur
primarily in the upstream and downstream areas may provide suitable nesting habitat for whitetailed kite and would also be impacted by Alternative A. Within the upstream and downstream
areas, impacts would occur on dense woodland habitats associated with long-eared-owl. Within
the access and utility area, impacts would occur on potential suitable nesting (grasslands), and
foraging (woodlands) habitat for these special-status and protected raptor species (Table 3.515). No cliff habitats that support American peregrine falcon or California condor nesting were
observed in the Project study area and there are no CNDDB occurrences within 5-miles for
these species; foraging habitat impacts on these species would be similar to those species
described above that utilize grassland habitats.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
With extensive foraging habitat present in the Project study area and immediate vicinity,
implementation of PAMM BI-1 would avoid impacts on nesting migratory birds and raptors
through pre-construction nesting bird surveys and protective buffers for active nests. With the
implementation of this PAMM direct and indirect impacts to grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite would be significant.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative A that would include permanent light sources.
Short-term impacts are associated with construction activities such as construction of staging
areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative A comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporarily and specially throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
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the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting to grasshopper sparrow, yellow warbler, yellow breasted chat, loggerhead
shrike, purple martin, short-eared owl, western burrowing owl, Northern harrier and white-tailed
kite would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1d, BI-4c, BI-8b, BI-13a and BI-13b will be implemented to
reduce impacts to special-status avian species and nesting migratory birds and raptors. Section
3.5.3.5 provides detailed descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. The compensatory mitigation proposed under
Mitigation Measures BI-1d, BI-4c, and BI-8b will offset the impacts on nesting and foraging
habitat for special-status and migratory birds. Implementation of mitigation measure BI-1d
requires that Valley Water will prepare a compensatory mitigation plan for review and approval
by CDFW to acquire mitigation lands to offset direct upstream and indirect downstream impacts
on riparian habitats and sensitive natural communities a minimum preservation ratio of 2:1, or at
ratios established in coordination with CDFW that will achieve equivalent or greater mitigation.
Compensatory mitigation for impacts to special-status and migratory birds and raptors nesting
and foraging habitat would be covered under the compensatory mitigation for aquatic resources
(under Mitigation Measure BI-4c) and California tiger salamander, California red-legged frog,
foothill yellow-legged frog and western pond turtle upland and dispersal habitat (under Mitigation
Measure BI-8b) as these habitats overlap with avian nesting and foraging habitats. The
implementation of Mitigation Measure BI-8b will require compensatory mitigation for the loss of
habitat at a 2:1 ratio which equates to approximately 3,800 acres of habitat and would more
than cover the impacts on special-status and migratory birds and raptors. Implementation of
Mitigation Measure BI-13a would be implemented to minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species. Mitigation
Measure BI-13b will be implemented to minimize and avoid areas occupied by western
burrowing owls by conducting focused surveys prior to construction following CDFW protocols
(CDFW 2012). With implementation of these mitigation measures this impact would be reduced
to less than significant.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). The new flow regime would result in
beneficial impacts on special status and nesting migratory birds and raptors that utilize
freshwater emergent vegetation and riparian habits in the downstream area, because perennial
flows in Pacheco Creek would increase the extent and quality of habitat. The changes in flows
would not have a meaningful impact on the other habitats (e.g., grasslands, shrublands,
agriculture, etc.) for the special-status species and nesting migratory birds and raptors rely that
on the downstream area given that the conditions for those habitats would be similar to existing
conditions. Therefore, Alternative A would have a beneficial impact on habitat for special-status
and migratory birds and raptors that utilize freshwater emergent vegetation and riparian habitats
and would have no impact on the species that rely on other habitat types in the downstream
area along Pacheco Creek.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on specialstatus avian species and nesting migratory birds and raptors (excluding bald and golden eagles)
and their habitat. The acres affected by direct and indirect construction-related impacts on
special-status avian species and nesting migratory birds and raptors (excluding bald and golden
eagles) and their habitat are greater than those described for the Proposed Project. Operational
impacts on special-status avian species and nesting migratory birds and raptors (excluding bald
and golden eagles) and their habitat resulting from operations under Alternative A are similar to
those described for the Proposed Project.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction
Construction activities occurring during eagle nesting season (i.e., January through July) would
have similar impacts as those described above under Impact Bio-13.
The majority of the upstream and downstream areas provide suitable nesting habitat for bald
eagles and golden eagles; however, only three active eagle nests (two bald eagle and one
golden eagle) were observed in or near the Project study area during the surveys conducted in
2020 (Attachment D of the Biological Resources – Botanical/Wildlife Appendix). Within the
access and utility area, potential suitable nesting habitat for these species was also identified
based on desktop analysis. Construction impacts associated with Alternative A total
approximately 114 acres of potential nesting habitat and up to about 98 acres of potential
foraging habitat for bald eagle associated with Pacheco Reservoir. For golden eagles, 114
acres of potential nesting habitat and 655 acres of foraging habitat would be subject to longterm, short-term, and temporary impacts. Table 3.5-16 above summarizes nesting and foraging
habitat impacts for Alternative A and the other action alternatives.
Long-term impacts consist of construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative A would result in the direct long-term loss of potential nesting
and foraging habitat. Short-term impacts that are associated with construction activities such as
staging areas would result in the direct short-term disturbances of nesting and foraging habitat.
Temporary impacts include areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements). Implementation of PAMM BI-1 would
avoid impacts on nesting migratory birds and raptors by conducting pre-construction nesting
bird surveys and establishing protective buffers for active nests. With the implementation of this
PAMM direct and indirect impacts would be less than significant.
In addition to direct impacts, indirect impacts on potential nesting and foraging habitat for these
species could occur during construction activities associated with Alternative A. Construction
activities would result in the degradation of suitable nesting habitat because of removal of trees
for nesting, vegetation cover for prey species, or changes in vegetation structures for prey
species. Project construction in or near suitable nesting and foraging habitat may take multiple
years to complete; therefore, direct and indirect impacts could occur over several years.
Although no nests were observed within the upstream area, potentially suitable habitat for this
species does occur upstream. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat by
reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
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In addition, inundation resulting from expansion of the reservoir would result in direct impacts on
potential nesting and foraging habitat for these species and would result in a loss of potential
nesting and foraging habitat. Project implementation could result in the degradation of suitable
nesting habitat because of removal of trees for nesting, vegetation cover for prey species, or
changes in vegetation structures for prey species. However, the expanded reservoir would
provide additional aquatic foraging habitat relative to existing conditions for bald eagle. Project
construction in or near suitable nesting and foraging habitat may take multiple years to
complete; therefore, direct and indirect impacts could occur over several years. Although no
nests were observed within the upstream area, potentially suitable habitat for this species does
occur upstream and the construction of the transmission line and substation presents a risk of
electrocution to individuals of the species; therefore, these impacts would be significant.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative A that would include permanent light sources.
Short-term impacts that are associated with construction activities such as construction of
staging areas would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative A comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others would occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-7, BI-8b, BI-13, BI-14a, and BI-14b will be implemented to reduce
impacts to bald and golden eagles. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Implementation of Mitigation Measure BI-7 would be implemented to conduct field surveys to
identify suitable habitat for special-status animal species (e.g., bald eagles and golden eagles)
within the access and utility area portions of the Project study area prior to construction. The
compensatory mitigation proposed under Mitigation Measure BI-8b will offset the impacts on
bald eagle and golden eagle nesting and foraging habitat given the overlap between bald eagle
and golden eagle habitat and California red-legged frog and California tiger salamander habitat
(i.e., the species utilize the same/similar habitat types). The implementation of Mitigation
Measure BI-8b will require compensatory mitigation for the loss of habitat at a 2:1 ratio which
equates to approximately 3,800 acres of habitat and would more than cover the impacts on bald
eagle and golden eagle habitat. Mitigation Measure BI-13a will be implemented to minimize the
potential for collision and electrocution to eagles, California condors, and other passerine and
raptor species. This measure includes the retrofitting of existing power poles and transmission
lines within the Project study area to reduce electrocution hazards to eagles. Mitigation Measure
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BI-14a would require protocol-level surveys one to two years prior to construction to identify
eagle nests and territories within the vicinity of the Project study area. Mitigation Measure BI14b will provide compensatory mitigation for impacts on bald and golden eagle nesting and
foraging habitat. With implementation of these mitigation measures, this impact would be
reduced to less than significant.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for bald eagles; there would be no impact on golden eagles and their
habitat. Pulse flows would not exceed the capacity of the existing primary channel and would
not impact existing potential nesting habitat adjacent to the primary channel. The expanded
reservoir and more perennial flow within Pacheco Creek would provide an increase in foraging
habitat with an increase in prey species for bald eagle (e.g., fish species). Therefore, there are
no impacts on bald eagle or golden eagle associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on bald eagles
and their habitat. The acres affected by direct and indirect construction-related impacts on bald
eagles and their habitat are greater than those described for the Proposed Project. Operational
impacts on bald eagles and their habitat resulting from operations under Alternative A are
similar to those described for the Proposed Project.
In comparison to the Proposed Project, Alternative A would have greater impacts on golden
eagles and their habitat, primarily associated with greater impacts to non-aquatic foraging
impacts because of the staging and borrow sites. The extent of direct and indirect constructionrelated impacts on golden eagles and their habitat is less than those described for the Proposed
Project. Operational impacts on golden eagles and their habitat resulting from operations under
Alternative A are similar to those described for the Proposed Project.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction
Construction impacts associated with Alternative A total approximately 1,990 acres of potential
denning and foraging habitat and includes long-term, short-term, and temporary impacts on
mountain lion and American badger. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative A and would result in the
direct long-term loss of approximately 1,668 acres of potential denning habitat for American
badger and foraging habitat for these species. Short-term impacts associated with construction
activities such as staging areas would result in the direct short-term disturbance of
approximately 277 acres of denning and foraging habitat. Portions of the 277 acres of shortterm impacts includes areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to a functional aquatic, riparian
and upland habitat. Temporary impacts associated with temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) would affect
approximately 45 acres of potential denning and foraging habitat.
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Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to avoid or minimize entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Although there would be a long-term and short-term loss of habitat for these species, it would
not significantly reduce denning and foraging habitat that occurs within the surrounding area
adjacent to the Project site, ample habitat would remain within the Project study area and the
surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit
E). With the implementation of these PAMMs direct and indirect impacts would be less than
significant.
In addition to direct impacts, indirect impacts on potential denning and foraging habitat for these
species would occur during construction activities associated with Alternative A. Indirect impacts
would include degradation of vegetation communities due to the introduction of non-native
species and removal of trees and shrubs. Implementation of PAMM BI-4, PAMM BI-5, PAMM
BI-11, and PAMM BI-12 would minimize the potential for indirect impacts on potential foraging
habitat by reducing the introduction of NNIPs and pathogens. With implementation of these
PAMMs indirect impacts would be less than significant.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with Alternative A that would
include permanent light sources. Short-term impacts are associated with construction activities
such as construction of staging areas that would result in construction noise and vibration
impacts. Temporary impacts associated with Alternative A comprise areas that would
experience construction-related disturbances for a year or less (i.e., temporary construction
easements) and include construction noise, vibration, and temporary lighting sources. These
long-term, short-term, and temporary impacts associated with construction noise, vibration, and
lighting would impact these species by deterring foraging, dispersal, and migration within and
adjacent to the Project study area. The schedule and level of construction activities would be
staggered seasonally (i.e., some activities would be completed within one year, while others will
occur for multiple years) and would occur in specific portions of the Project study area over the
life of construction; therefore, the level of construction activities and magnitude of impacts to
wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for these species as it provides a much larger permanent water
source and increased foraging habitat for these species and prey species. Pulse flows would
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not exceed the capacity of the existing primary channel and would not impact existing potential
denning habitat adjacent to the primary channel. Therefore, there are no impacts on mountain
lion or American badger associated with operations. Impacts on mountain lion or American
badger dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts on mountain
lion and American badger and their habitat. The acres affected by direct and indirect
construction-related impacts on mountain lion and American badger and their habitat associated
with Alternative A are greater than those described for the Proposed Project. Operational
impacts on mountain lion and American badger and their habitat resulting from operations under
Alternative A are similar to those described for the Proposed Project.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
Construction
The long-term, short-term, and temporary construction impacts associated with the
implementation of Alternative A on potential dispersal habitat for San Joaquin kit fox would total
approximately 133 acres and include 78 acres of long-term impacts (e.g., construction footprints
of the new dam and associated facilities, new access roads, expanded reservoir, transmission
line, interchange area); approximately 53 acres of short-term impacts (e.g., staging), which
include 50 acres that would be restored/reclaimed within the existing inundation pool; and two
acres of Temporary impacts associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less).
In addition to direct impacts, indirect impacts would include increases in predation by attracting
predators (e.g., coyote) to the Project study area and displacement of individuals as a result of
construction noise and lighting (see Impact Bio-17 for further discussion on this impact). Indirect
impacts associated with an increase in competition between individuals as a result of less
available dispersal denning habitat or displacement of individuals into surrounding areas would
not occur given the very low likelihood the species occur in the Project study area, poor habitat
conditions, and the amount of similar dispersal habitat present adjacent to the Project study
area and the surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix
Attachment A, Exhibit E).
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures; removal of trash from the worksite to avoid attracting
potential predators to the site; and installation of wildlife exclusion fence to preclude specialstatus species from entering construction activity areas. With the implementation of these
PAMMs direct and indirect impacts on San Joaquin kit fox would be less than significant.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative A that would include
permanent light sources. Short-term impacts associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative A comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact this species by deterring foraging, dispersal, and migration within and adjacent to
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the Project study area, while attracting predators that may target this species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on this
species by providing suitable dispersal and migration corridors around construction activities;
therefore, impacts associated with construction noise, vibration, and lighting would be less than
significant.
Operations
Operational impacts associated with Alternative A would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would not exceed the
capacity of the existing primary channel, and therefore, would not impact adjacent habitat.
Therefore, there would be no impacts on San Joaquin kit fox dispersal habitat as a result of
changes in operational flows. Impacts on wildlife dispersal and migration which would include
San Joaquin kit fox are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on San
Joaquin kit fox and its habitat. The acres affected by direct and indirect construction-related
impacts on San Joaquin kit fox and its habitat associated with Alternative A are similar to the
Proposed Project. Impacts on San Joaquin kit fox and its habitat resulting from operations under
Alternative A are similar to those described for the Proposed Project.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction
Impacts on the pallid bat, western red bat, western mastiff bat, and Townsend’s big-eared bat
would be similar to those described above for birds. Construction activities could disturb
roosting bats, including maternity roosts, in the riparian vegetation or snags and
building/structures that provide suitable habitat in the Project study area and nearby vicinity.
Foraging activity would also be affected, as the construction activities under the Alterative A
would also occur at night; however, an abundance of foraging habitat would still be present
elsewhere in the Project study area. The expanded reservoir would also provide additional
foraging habitat for the special-status bat species once construction is finished.
Alternative A activities would occur during the natal denning period for ringtail (i.e., March 1 to
June 30). The removal of the trees, vegetation, and debris would directly affect ringtail (e.g.,
result in injury, mortality, and loss of habitat) at natal denning locations, if present. Other
construction activities such as grading and excavation, which would have potential to occur near
denning locations would result in reduced fecundity, site abandonment, and/or loss of young.
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Construction impacts associated with Alternative A total approximately 1,194 acres of potential
roosting and denning habitat and includes long-term, short-term, and temporary impacts on
special-status bats and ringtail. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative A and would result in the
long-term impacts on approximately 1,143 acres of potential roosting and denning habitat.
Short-term impacts that are associated with construction activities such as staging areas would
result in the direct short-term disturbance of approximately 46 acres of roosting and denning
habitat. Temporary impacts associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect approximately 5 acres of potential roosting and denning habitat (Table 3.5-17).
Implementation of PAMM BI-2 and PAMM BI-9c would avoid impacts on roosting bats and
ringtail through exclusion of potential roosting habitat within 500 feet of construction areas 6
months prior to the start of construction. With the implementation of these PAMMs direct and
indirect impacts would still be significant.
In addition to direct impacts, indirect impacts on potential roosting and denning habitat for these
species could occur during and after construction activities associated with Alternative A. These
indirect impacts would include degradation of vegetation communities due to the introduction of
non-native species, increases in predation by attracting predators to the site, and displacement
of individuals as a result of construction noise and lighting (see Impact Bio-17 for further
discussion on this impact). Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential roosting and denning
habitat by reducing the introduction of NNIPs and pathogens, and PAMM BI-3 would minimize
the potential for indirect impacts by reducing potential for predators within the Project study
area. With implementation of these PAMMs indirect impacts would be less than significant.
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative A that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative A comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact these species by deterring foraging, dispersal, and migration within and adjacent
to the Project study area. The schedule and level of construction activities would be staggered
seasonally (i.e., some activities would be completed within one year, while others will occur for
multiple years) and would occur in specific portions of the Project study area over the life of
construction; therefore, the level of construction activities and magnitude of impacts to wildlife
dispersal and migration would vary both temporally and spatially throughout the construction
period.
Implementation of PAMM BI-9c would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on special-status bats by establishing
exclusion measures to prevent roosting within 500 feet of construction areas. With the
implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4c, BI-7, BI-8b, and BI-17 will be implemented to reduce impacts
to roosting/denning habitat for special-status bats and ringtail. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. Mitigation Measure BI-7 will be implemented to
conduct field surveys to identify suitable habitat for special-status animal species within the
access and utility area portions of the Project study area prior to construction. Mitigation
Measure BI-17 will require a qualified biologist to conduct surveys of suitable bat roosting
locations in and within 250 feet of the Project study area 48 hours prior to construction to
determine the need for installation of exclusionary netting. Compensatory mitigation for specialstatus bats and ringtail would be covered under the compensatory mitigation for impacts to
aquatic resources under Mitigation Measure BI-4c and California tiger salamander and
California red-legged frog upland/dispersal habitat (as these habitats overlap with foraging
habitat for special-status bats) under Mitigation Measure BI-8b. These measures include the
restoration and planting of vegetation, including trees, to compensate for impacts on suitable
roosting/denning and foraging habitat. With implementation of these mitigation measures, this
impact would be reduced to less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with
Alternative A and the new dam and expanded reservoir would have a beneficial impact on
foraging habitat for these species as it provides a more permanent water source and increased
foraging habitat for these species and prey species. Pulse flows would not exceed the capacity
of the existing primary channel and would not impact existing potential roosting/denning habitat
adjacent to the primary channel. Therefore, there are no impacts on special-status bats or
ringtail associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on specialstatus bat species, ringtail, and their habitat. The acres affected by direct and indirect
construction impacts on special-status bat species, ringtail, and their habitat associated with
Alternative A are similar to those described for the Proposed Project. Impacts on special-status
bat species, ringtail, and their habitat resulting from operations under Alternative A are similar to
those described for the Proposed Project.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
Construction
Construction impacts associated with Alternative A include long-term, short-term, and temporary
impacts on wildlife dispersal and migration corridors. Based on their respective life history
requirements and mobility, various wildlife species, including special-status wildlife species
could be impacted from dispersing or migrating through the Project study area. These include
species such as: California tiger salamander, California red-legged frog, western pond turtle,
silvery legless lizard, San Joaquin coachwhip, coast horned lizard, mountain lion, San Joaquin
kit fox, American badger and ringtail. Vegetation communities surrounding the existing reservoir
are similar in structure providing suitable habitat for species to disperse and migrate through the
area in search of breeding and/or foraging areas. These species have varying dispersal and
home range distances that generally increase as the relative size of the species becomes
larger.
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Long-term impacts would include impediments to wildlife dispersal and migration corridors as a
result of the expanded reservoir, new dam, and associated facilities and infrastructure. Shortterm impacts are associated with construction activities such as construction of staging areas
that would obstruct dispersal and migration corridors for some species. Temporary impacts that
are associated with Alternative A include areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) that would prevent
dispersal or migration through these areas. Short-term and temporary impacts would affect
wildlife by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
The magnitude of long-term impacts on wildlife dispersal and migration corridors would primarily
be associated with the expanded reservoir, new dam, and associated facilities and infrastructure
and would vary depending upon the species and environmental factors such as water year and
the season. These long-term impacts may not differ significantly from the existing condition
given that existing roads (e.g., SR 152, Kaiser-Aetna Road), Pacheco Reservoir and North Fork
Dam all currently precludes some degree of wildlife movement both spatially and temporally. In
addition, a shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g.,
fee title, easement) by Valley Water as part of all action alternatives. This watershed
management/shoreline buffer area would be managed to minimize water quality effects from
land use activities and would provide continuous dispersal and migration access for species.
The new expanded reservoir under the Proposed Project would not have an increased impact
compared to existing conditions because the expanded reservoir would typically be full during
winter and early spring, with water surface variability occurring throughout the year depending
on seasonal climatic conditions (as illustrated in Table 3.17-5 [Recreation]). Furthermore, larger
animals such as mountain lion and badger, which have larger dispersal and home ranges,
would be less affected by the expanded reservoir even when the reservoir is full given the
mobility of the species. Aquatic and semi-aquatic species such as western pond turtle may
utilize the expanded reservoir to their advantage for dispersal (e.g., swimming to unoccupied
areas within the Project study area). The expanded reservoir would also provide a larger water
source for animals during the dry months and increase the prey base for many species in the
surrounding area.
Implementation of PAMM BI-10 would minimize the potential for direct and indirect impacts
associated with wildlife dispersal and migration corridors by keeping all wildlife crossing
structures (e.g., culverts) unobstructed during construction to the extent practicable, providing
temporary crossings when crossing structures are closed or obstructed, avoiding the placement
fencing across movement routes whenever possible, and avoiding nighttime work within wildlife
movement routes and crossing structures to the extent practicable. The measure would also
include design modifications to add ramps and terraces along the abutments of the bridges to
be constructed to facilitate wildlife movement when creek flows are present, leaving culvert
openings unscreened whenever possible, and installing culverts at least 36 inches in diameter
at wildlife crossing locations. With the implementation of this PAMM impacts on wildlife dispersal
and migration corridors would be less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with
Alternative A and the new dam and expanded reservoir would have no impacts on terrestrial
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wildlife dispersal or migration, because dam releases under normal operations would be
contained within the primary stream channel and not increase the amount of wetted area within
the floodplain of Pacheco Creek. Although surface flows would be perennial (i.e., continuous)
downstream from the new dam under normal operations, these flows would not limit wildlife
movement through culverts or SR 152 under crossings as the water levels would be confined to
the primary channel of the creek. In addition, the creek would still be crossable by wildlife
species, since flows would remain within the existing primary channel (i.e., water depths and
velocities would not change significantly) and would not hinder the ability for wildlife to continue
to utilize and access the culverts and bridge under crossings. In addition to baseflows, pulse
flows would not exceed the capacity of the existing primary channel and would be similar to
peak flows during winter months under the current conditions. Therefore, there are no impacts
on wildlife dispersal and migration corridors associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on wildlife
dispersal and migratory corridors. The acres affected by construction and operational impacts
on wildlife dispersal and migratory corridors associated with Alternative A are similar to the
Proposed Project. Operational impacts on wildlife dispersal and migratory corridors resulting
from operations under Alternative A are similar with those described for the Proposed Project.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
The activities associated with Alternative A while not covered under the SCVHP could conflict
with actions required by it. Conflict with the SCVHP is limited to California sycamore alluvial
woodlands given the rarity of the community in the SCVHP boundary and the unique ecological
conditions needed to support this community. Namely Alternative A could conflict with Action
LAND-R3 from the SCVHP which requires the acquisition of at least 40 acres of California
sycamore alluvial woodland and acquired lands to be at least 10 acres in size.
Alternative A could potentially limit the areas available for the SCVHA to preserve/restore
California sycamore alluvial woodlands given the impacts identified in Impact Bio-2 and the
limited amounts of California sycamore alluvial woodlands present in the SCVHP boundaries
and available as described in Action LAND-R3. Specifically, construction would result in direct
impacts on California sycamore alluvial woodland caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, and other areas that would not passively
or actively return to pre-project conditions after construction. Indirect impacts to California
sycamore alluvial woodland would also occur from construction activities within the Project
study area and would result in reduced ecological function, altered species composition,
changes to the extent of vegetation communities, or lowered capacity to support wildlife species
of sensitive natural communities or riparian areas. Potential adverse effects that would result in
indirect impacts include contamination from fuel or lubricant spills from equipment; introduction
or spread of Phytophthora via infected restoration plantings; introduction or spread of
contaminated soil from equipment and over-application of water for dust control; introduction or
spread of NNIPs; increased erosion; increased risk of accidental fire caused by construction
equipment; and sedimentation.
California sycamore alluvial woodland is a rare natural community type within the SCVHP
boundaries and consequently, opportunities to preserve and restore or enhance California
sycamore alluvial woodland may be limited within the SCVHP boundaries. The impacts
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-168

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

identified above would occur in both the upstream and downstream areas along North Fork
Pacheco Creek, East Fork Pacheco Creek, South Fork Pacheco Creek, and the mainstem
Pacheco Creek in areas where California sycamore alluvial woodlands are present. Potential
indirect impacts of the flows associated with Alternative A along Pacheco Creek could occur on
portions of the Pacheco Creek Reserve which is managed by the SCVHA. The impacts
described above pose a potential conflict between the Project and the SCVHP given the
amounts of California sycamore alluvial woodland the SCVHP would need to preserve, if all
impacts described occur within the plan boundaries (Santa Clara County et al. 2012), and the
mitigation need Alternative A would have given the rarity of the vegetation community in the
SCVHP boundaries.
There are 12 PAMMs that would be implemented to minimize and avoid impacts Alternative A
would have on California sycamore alluvial woodlands. Implementation of BMP HM-8, BMP HM10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, and
PAMM WQ-2 would minimize impacts on riparian habitats, which includes California sycamore
alluvial woodlands, by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-4 would
determine when local ecotypes of native plant species should be used as part of revegetation
seed mixes and restoration plantings as part of restoration efforts, including stream restoration
under PAMM BI-6 and erosion control measures to protect water quality as part of PAMM WQ5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
Even with the implementation of these BMPs and PAMMs to avoid a potential conflict with the
SCVHP the impact would still be significant given the amounts of California sycamore alluvial
woodlands present in the plan boundaries and available for the SCVHA to utilize and compared
to the extent of impacts and resultant potential mitigation needed for Alternative A.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1d, BI-2a and BI-2c will mitigate for the loss of California sycamore
alluvial woodlands by conducting sycamore alluvial woodlands mapping of the access utility
area and would prioritize utilizing potential mitigation areas outside of the SCVHP boundary,
with agency approval (e.g., CDFW), to the extent feasible when there are viable options to
mitigate for California sycamore alluvial woodlands to prevent conflicts with the SCVHP.
Therefore, Mitigation Measure BI-2c will reduce impacts from conflicts with the SCVHP,
including conflicting with Action LAND-R3 to a less-than-significant level by prioritizing potential
mitigation opportunities outside of the SCVHP boundaries, thereby providing the SCVHA the
opportunity to potentially acquire California alluvial sycamore woodlands that would otherwise
be used for Project mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts and conflict
with the SCVHP. The acres affected by Alternative A’s construction and operational impacts are
similar to those described for the Proposed Project.
Impact Bio-20: Conflict with conservation easements.
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Construction
Romero Ranch Conservation Easement Area
Construction of Alternative A would have indirect and direct impacts on the Romero Ranch
Conservation Easement Area, which is held by TNC and is located in the upstream area. Direct
impacts are associated with both access roads improvements and inundation of land subject to
this easement. Improvements (i.e., road surfacing, drainage repair and improvements) to roads
that cross this easement would enhance access to the northern portion of the North Fork
Pacheco Creek watershed for landowners, land managers and emergency personnel. Although
the existing roads have low habitat value, proposed road improvements would impact
approximately 32 acres of land subject to this conservation easement. During construction,
wildlife use could be reduced and construction equipment (e.g., dump trucks, road graders)
would cause temporary noise, vibration, and lighting disturbances, and to a much lesser extent
after these improvements are completed and normal traffic use resumes.
In addition to the long-term impacts associated with the access road improvements,
approximately 67 acres of area within the conservation easement would be subject to
inundation as a result of the expanded reservoir in the East Fork Pacheco Creek and Pine
Springs Canyon drainages. Temporary direct impacts associated with construction activities
within temporary construction easements along the access roads would total approximately 53
acres. Table 3.5-18 summarizes impacts on the various vegetation communities within the
Romero Ranch Conservation Easement Area for the Proposed Project and other action
alternatives.
Implementation of BMP HM-8, BMP HM-10, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI11, PAMM BI-13, PAMM HM-2, and PAMM WQ-2 would minimize impacts on aquatic and
terrestrial habitats by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-1, PAMM BI2, PAMM BI-3, and PAMM BI-8 would minimize the indirect impacts on wildlife through the use
of qualified biologist pre-construction nesting bird surveys and nest avoidance buffers;
inspections of open pipes, holes, or similar structures; removal of trash from the worksite to
avoid attracting potential predators to the site; installation of wildlife exclusion fence to preclude
special-status species from entering the Project study area; and the exclusion of special-status
bats from potential maternity roosts and pre-construction surveys. Implementation of PAMM BI10 would minimize indirect impacts on wildlife dispersal and migratory corridors by keeping
known wildlife crossing structures either unimpeded, providing alternative crossing structures
when necessary, and implementing design features to allow for wildlife to cross structures
unimpeded. PAMM Fire-1 and HM-3 would avoid impacts resulting from fire through the
preparation and implementation of a fire protection and prevention plan. With the
implementation of these BMPs and PAMMs impacts associated with Project construction would
still be significant given the amount of area that would be affected.
Soap Lake Ranch Easement Area
In the downstream area, portions of Pacheco Creek and the entirety of San Felipe Lake are
within the Soap Lake Ranch Easement Area, which is held by the San Benito County
Agricultural Land Trust (Figure 3.5-2). As described in Impact Bio-1, riparian habitats and other
sensitive natural communities growing along the lake margins would be indirectly adversely
affected by sedimentation if a large storm event were to occur during the first few years of
Project construction prior to sufficient vegetation establishment and other stabilization measures
are sufficient to protect water quality levels from exceeding regional standards (see Section 3.20
for more details regarding the risk and potential for this to occur). However, these effects would
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result in relatively minor changes to the extent of vegetation communities and would occur over
the timescale of years.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-20 will compensate for construction-related direct
adverse effects on lands within conservation easement areas at a 2:1 preservation ratio or
through the implementation of habitat improvement projects or management actions developed
with and approved by the affected conservation easement parties to reduce impacts on these
resources to a less-than-significant level. As a result, implementation of Mitigation Measure BI20 would reduce impacts on affected conservation easements to a less-than-significant level,
and this impact would be less than significant with mitigation.
Operations
Romero Ranch Conservation Easement Area
Following Project construction, access roads within the Romero Ranch Conservation Easement
Area would be used for landowners and authorized emergency personnel to access properties
in the immediate vicinity of the expanded reservoir and portions of the North Fork Pacheco
Creek watershed. Because vehicular travel along these pre-existing roads would not increase
relative to pre-Project use, operational impacts would be less than significant.
Soap Lake Ranch Easement Area
As described in Impact Bio-1, operational flows from the expanded reservoir would not increase
water levels or seasonality within the portions of Pacheco Creek within the Soap Lake Ranch
Easement Area or San Felipe Lake. As a result, operational impacts would be less than
significant on the Soap Lake Ranch Easement Area.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts on
conservation easement areas. The acres affected by direct construction-related impacts
associated with Alternative A are similar to the Proposed Project. Indirect impacts resulting from
operations under Alternative A are similar with those described for the Proposed Project.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
Construction
As shown in Table 3.5-21, implementation of Alternative B would result in direct loss (i.e.,
vegetation removal, ground disturbance, and hydrological modification) of riparian and CDFWdesignated sensitive natural communities caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, borrow and fill areas, temporary and
permanent roads and other areas associated with Alternative B that would not passively or
actively return to pre-project conditions after construction.
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Table 3.5-21. Impacts on Sensitive Natural Communities and Riparian Habitats in the Alternative B
Inundation or Construction Area
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian

Temporary

Shortterm

Longterm

Total
Impacts

Impacted Sensitive Natural Communities
Bushy spikemoss mats

No association

0.1

2.8

2.9

California bay forest

Umbellularia californica

0.1

2.3

2.4

California bay forest

Umbellularia californica –
Quercus agrifolia

0.5

1.6

6.8

8.9

California bay forest

Umbellularia californica /
Toxicodendron diversilobum

0.1

0.1

1.0

1.2

California buckeye groves

Aesculus californica

7.5

7.5

California sagebrush scrub

Artemisia californica –
Diplacus aurantiacus

0.6

Coast live oak woodland

Quercus agrifolia /
Adenostoma fasciculatum –
(Salvia mellifera)

0.4

3.0

3.4

0.2

2.3

2.8

1.1

17.5

18.6

8.5

8.5

Goodding’s willow – red willow Salix laevigata – Salix
riparian woodlands
lasiolepis

X

0.3

0.6

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp.
Ilicifolia

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp.
Ilicifolia – Fraxinus dipetala

Needle grass – melic grass
grassland

Nassella pulchra – Avena
spp. – Bromus spp.

0.2

1.3

29.7

31.2

Needle grass – melic grass
grassland

Nassella pulchra – Melica
californica

0.1

0.2

1.8

2.1

Needle grass – melic grass
grassland

No association

0.4

0.7

0.9

2

Valley oak woodland

Quercus lobata – Quercus
agrifolia / grass

0.3

15.9

16.2

Valley oak woodland

Quercus lobata – Quercus
douglasii

0.1

Valley oak woodland

Quercus lobata – grass

Subtotal

0.1

0.7

4.0

27.5

32.2

2.3

10.8

127.5

140.6

1.5

1.5

1.5

1.5

129.0

142.1

Impacted Riparian Habitats (Non-Sensitive Natural Communities)
Mulefat Thickets

Baccharis salicifolia

X

Subtotal
Total Impacts

2.3

10.8

Notes:
1
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the
State.
2
All impact acreages are rounded up to the nearest tenth of an acre.
3
Vegetation communities with an X in this category are considered riparian and are regulated under FGC Section 1602.

Direct impacts on CDFW-designated sensitive natural communities as defined under the MCV
(CNPS 2021a) under Alternative B would be comprised of approximately two acres of temporary
impacts, 11 acres of short-term impacts, and 129 acres of long-term impacts (142 acres total).
Of the total 142 acres of impacts on sensitive natural communities, approximately three acres of
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impacts would occur on vegetation that qualifies as riparian habitat regulated under FGC
Section 1602. Specially, this riparian vegetation consists of the Goodding’s willow – red willow
vegetation alliance. Impacts on riparian vegetation not comprised of CDFW-designated
sensitive natural communities include approximately two acres of long-term impacts on mulefat
thickets subject to inundation within the expanded reservoir.
As described in Section 3.20.3.4 of Chapter 3.20, if a large flow event occurs during the first
phase of channel restoration, phase of channel restoration, residual sediment in Pacheco
Reservoir mobilized by high flow, could result in sediment discharges into Pacheco Creek that
would be transported downstream to sensitive riparian natural communities including
Goodding's willow – red willow riparian woodlands, box elder forest, arroyo willow thickets,
valley oak woodlands, Hind’s walnut and related stands, black cottonwood forest, goldenaster
patches, and mulefat thickets (see Section 3.20, Attachment B of the Biological Resources –
Botanical/Wildlife Appendix). Potential impacts from the deposition of these sediments would
include the covering of submerged trunks, branches, and roots of woody vegetation growing
along the stream, including the shoots of young trees and woody shrubs. However, seedling
and sapling riparian trees can tolerate partial burial under sediments caused by flood pulses
(Kui and Stella 2016). Because partially buried plants will often compensate from burial or
partial burial with an increased growth response, and new areas of sediment can provide
substrate for riparian recruitment, riparian communities downstream from dams often respond
favorably to new sediment inputs (Kui and Stella 2016, Shafroth et al. 2002). As a result,
sediments mobilized and transported into San Felipe Lake would alter the area available for
colonization by terrestrial plants. This would result in changes to the extent and composition of
woody riparian sensitive natural communities including Goodding's willow – red willow riparian
woodlands along the lake margins caused by increased recruitment and compensatory growth
induced by partial sediment burial (i.e., ground disturbance). These changes would likely occur
on the scale of decades (Doyle et al. 2005) and would be less than significant.
Similarly, an increase in recently deposited sediments around the periphery of San Felipe Lake
would result in an increase in the area available for colonization by herbaceous emergent
sensitive natural communities that grow along the lake margins, including hardstem and
California bulrush marsh, pickleweed mats, and salt grass flats following brief periods of partial
burial. Flows with turbidity levels higher than typical storm events resulting from a sediment
pulse would also inundate portions of the alkali meadow, alkali weed – salt grass playas and
sinks, pickleweed mat, and alkali heath marsh sensitive natural communities that grow in low
elevation zones around the lake relative to baseline conditions. However, because these
communities are adapted to periodic flooding with sediment-laden waters transported from
upstream tributaries (e.g., South Fork Pacheco Creek), any increased turbidity and resulting
sedimentation relative to baseline levels would not result in substantial changes to the extent or
composition of these communities. As a result, construction impacts would be less than
significant.
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse impacts that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment; introduction or spread of
Phytophthora via infected restoration plantings; introduction or spread of contaminated soil from
equipment and over-application of water for dust control; introduction or spread of NNIPs;
increased erosion; increased risk of accidental fire caused by construction equipment; and
sedimentation. These indirect impacts would be avoided through implementation of the DIFs
described below.
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-173

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

The following DIFs would be implemented to avoid and minimize impacts on aquatic and
terrestrial habitats:
•

BMP HM-8 and HM-10 would avoid contamination through the implementation of spill
prevention training, hazardous material controls, equipment maintenance, and the cleanup of accidental spills.

•

BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly.

•

PAMM B-4 would determine whether the use local ecotypes would result in a higher
likelihood of revegetation success when native plant species are proposed and utilize
appropriate erosion control measures and revegetation seed mixes to minimize impacts
on habitat function.

•

PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of
these species and would follow the most current guidance for equipment
decontamination provided by CDFW and USFWS to minimize the risk of spreading
invasive and noxious weed species.

•

PAMM BI-6 would restore stream segments impacted by road construction.

•

PAMM BI-7 would minimize impacts during construction on riparian sensitive natural
communities by stabilizing stockpiled soil and mineral resources to prevent impairments
to water quality or damage to plants covered by eroded stockpiled material.

•

PAMM BI-11 and PAMM BI-12 would minimize indirect impacts on riparian and sensitive
natural communities by preventing the spread of Phytophthora and other plant pests and
pathogens that could reduce plant vigor and reproduction or kill infected individuals.
They would also avoid impacts resulting from the transmission of Phytophthora to
vegetation communities from adjacent restoration planting areas by following appropriate
holding and planting guidelines of clean nursery stock grown according to the Guidelines
to Minimize Phytophthora Pathogens in Restoration Nurseries, respectively.

•

PAMM WQ-2 would minimize impacts resulting from impaired water quality, plant
damage and mortality, and soil contamination by designating areas for staging,
stockpiling, and on-site disposal away from riparian and sensitive natural communities;
adequately filtering runoff before it may be allowed to enter water ways; and covering or
implementing erosion control measures around stockpiled materials during the wet
season.

•

PAMM WQ-5 would minimize impacts resulting from vegetation loss, erosion, and
impaired water quality through the application of native seed erosion control mix in areas
of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on water quality by applying wood
chips, masticated brush, or other organic or inorganic materials (e.g., rock) to areas of
exposed soils to suppress weeds; and only using construction materials (e.g., rock, soil,
straw) that are certified weed free.

•

PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
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With the implementation of these DIFs indirect impacts associated with Project construction
would be less than significant.
Due to the types and acres (142 acres) affected by disturbance associated with construction of
Alternative B, impacts on riparian habitats and sensitive natural communities listed in Table 3.521 would be significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d will be implemented to reduce impacts to
riparian habitats and sensitive natural communities. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures. Implementation of Mitigation Measure BI-1a will
decrease construction-related indirect adverse impacts through implementation of a worker
environmental awareness training program. Implementation of Mitigation Measure BI-1b will
determine the locations and extent of riparian habitats and sensitive natural communities within
the access and utility areas, specifically for the purpose of quantifying any additional impacts on
these resources and ensuring adequate compensatory mitigation is implemented to mitigate for
impacts. Implementation of Mitigation Measure BI-1c will adverse direct impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas will be feasibly avoided in each discrete construction location.
Specifically, this measure will establish no-disturbance buffers that will be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-1d will
compensate for construction-related direct adverse impacts on riparian habitats and sensitive
natural communities through the purchase of either mitigation bank credits or the preservation,
enhancement, and/or restoration at already protected lands or at mitigation sites at a minimum
2:1 ratio or as agreed to by CDFW that will be protected in perpetuity through the recordation of
conservation easements.
With implementation of Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d, impacts on riparian
habitats and sensitive natural communities would be reduced to a less-than-significant level.
Therefore, this impact would be less than significant with mitigation.
Operations
Flows downstream from the existing reservoir within Pacheco Creek have been regulated since
1940. Since that time, releases from North Fork Dam have resulted in perennial flows within
portions of Pacheco Creek as measured by the Dunneville Gage (located at creek mile 8.5) for
25 of the 52 years of available stream flow data (there is a 23-year gap from 1983 – 2006)
(USGS 2021). In many of the intervening years where perennial surface flows did not extend to
the Dunneville Gage, releases were sufficient to maintain perennial flows further upstream in the
system immediately downstream from the existing dam. As a result, hydrologic conditions
throughout Pacheco Creek have been modified from the historical intermittent flow regime to a
perennial flow regime in sections of the creek for over 80 years (SCVHA 2020) (see Section
3.12.1).
With the exception of the sycamore alluvial woodland associations discussed in Impact Bio-2,
the ecological integrity of the sensitive natural communities within the downstream area along
Pacheco Creek are not likely to be negatively affected from operations of Alternative B relative
to baseline conditions, because they formed in response to historical channelization, which
modified substrate conditions in the affected stream reaches, and the modified hydrology within
Pacheco Creek resulting from the operations of the existing reservoir. As described in Section
3.12.3, the more consistent summer baseflows released from the expanded reservoir under the
fixed flow regime would support perennial surface water in Pacheco Creek for a greater
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distance downstream relative to baseline conditions. These flows would continue to favor the
mixed riparian species adapted to perennial surface hydrology (e.g., willows), resulting in the
expansion of mixed riparian stands along the creek in the downstream area into areas of the
creek that previously did not support these vegetation types.
Increased flow from Pacheco Creek would not be likely to substantially alter the composition
and extent of the sensitive natural communities around San Felipe Lake due to the channelized
nature of the portion of Pacheco Creek upstream from the lake beginning at creek mile 7 near
Casa de Fruta, fluctuating groundwater table in response to seasonal agricultural use, and
additional hydrologic inputs from other streams that drain into the Santa Clara Valley. In
addition, because San Felipe Lake has an artificial spillway with a fixed elevation, any additional
flows entering the lake from Alternative B would produce a corresponding outflow from the lake,
resulting in relatively stable long-term surface water elevations (Figure 3.5-3). Impacts on
sensitive natural communities, including the Gooding’s willow – red willow riparian woodlands
and the following herbaceous sensitive natural communities: hardstem and California bulrush
marsh, pickleweed mat, alkali heath marsh, alkali meadow, alkali weed – salt grass playas and
sinks, and salt grass flats would be minor and consist of small changes to the extent and
relative proportion of species within each community but would not result in substantial
conversion to other community types.
Impacts on sensitive natural communities resulting from Alternative B operations would be
considered indirect-only, because they would occur over time after implementation of Alternative
B. Although vegetation community composition in the downstream area has been shifting since
operation of the existing reservoir began in 1940, consistently higher summer baseflow
conditions associated with Alternative B would favor species intolerant to flood disturbance that
would benefit from perennial surface water within sensitive natural communities to a greater
extent than existing conditions. Because these changes would likely increase the extent of
these sensitive natural communities or would cause changes to the species composition of the
communities but not to the extent where they would be considered another vegetation type,
these impacts would be less than significant.
Comparison with Proposed Project
Alternative B would have similar impacts on sensitive natural communities and riparian habitat
relative to the Proposed Project because the acreage affected by construction-related direct
impacts on sensitive natural communities and riparian habitat associated with Alternative B are
similar to the Proposed Project. Operational impacts on sensitive natural communities and
riparian habitat resulting from operations under Alternative B would have similar impacts to
those described for the Proposed Project during operation.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Sycamore alluvial woodlands are defined as the California Sycamore Woodland Alliance
associations present within the Project study area. Although associations within the California
Sycamore Woodland Alliance vary in regard to the composition of co-dominant species in each
canopy layer, their overstories are all dominated or co-dominated by California sycamore. As a
result, construction- and operational-related activities that have potential to affect the health and
recruitment of individual California sycamore trees are intrinsically linked to the overall extent
and longevity of sycamore alluvial woodlands in the Project study area.
Construction
Construction-related direct impacts on sycamore alluvial woodland natural communities, which
are also classified as riparian habitats, would be the same as those described under Impact Bio1 (i.e., vegetation removal, ground disturbance, and hydrological modification). Specifically,
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implementation of Alternative B would result in direct impacts caused by temporary impacts
associated with activities within temporary construction easements; short-term impacts that are
associated with the establishment of and use of staging areas; and long-term impacts that are
associated with the expanded reservoir, vegetation clearing, footprint of new facilities, borrow
and fill areas, temporary and permanent roads, and other areas associated with Alternative B
that would not passively or actively return to pre-project conditions after construction.
These construction-related impacts on the sycamore alluvial woodland natural communities
would total approximately 50 acres, comprised of less than 0.5 acre of temporary impacts, less
than 0.5 acre of short-term impacts, and nearly 49 acres of long-term impacts (Table 3.5-22).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, including wildlife habitat quality; altered species
composition; or changes to the extent of sensitive natural communities and riparian habitats.
Potential adverse impacts that would result in indirect impacts include contamination from fuel
or lubricant spills from equipment; introduction or spread of Phytophthora and other pathogens;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize impacts on riparian habitats
including sycamore alluvial woodlands by reducing the potential for an accidental discharge of
pollutants and equipment encroachment into features and minimizing the potential for the
degradation of the quality of the features through the introduction of NNIPs and pathogens.
PAMM BI-4 would determine when local ecotypes of native plant species should be used as
part of revegetation seed mixes and restoration plantings as part of restoration efforts, including
stream restoration under PAMM BI-6 and erosion control measures to protect water quality as
part of PAMM WQ-5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through
the preparation and implementation of a fire protection and prevention plan. With the
implementation of these DIFs indirect impacts associated with Alternative B construction would
be less than significant.
Due to the types and extent of disturbance associated with construction of Alternative B
(approximately 50 acres total), direct impacts on sycamore alluvial woodlands would be
significant.
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Table 3.5-22. Alternative B Impacts on Sycamore Alluvial Woodlands in the Project Study Area
Type of Impact (Acres)3

Community1,2
Alliance

Construction

Association

Temporary

California sycamore
woodlands

Platanus racemosa –
No Association

0.3

California sycamore
woodlands

Operations

ShortLong-term Creek Mile 0 to 4
term
28.6

9.3

Platanus racemosa –
Baccharis salicifolia

3.5

0.7

California sycamore
woodlands

Platanus racemosa –
Quercus agrifolia

16.2

2.9

California sycamore
woodlands

Platanus racemosa –
Salix laevigata

21.7

California sycamore
woodlands

Platanus racemosa –
Quercus lobata

2.8

Totals

0.3

0.1

0.1

48.3

37.4

Creek Mile 4 to 7

Creek Mile 7 to
San Felipe Lake

32.6

4.6

10.0
0.9

15.7
4.7

33.5

35.0

Notes:
1
These vegetation communities are considered riparian and are regulated under FGC Section 1602.
2
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the State.
3
All impact acreages are rounded up to the nearest tenth of an acre.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c would be implemented to reduce impacts on
sycamore alluvial woodlands. Implementation of Mitigation Measure BI-1a would decrease
construction-related indirect adverse impacts through implementation of a worker environmental
awareness training program. Implementation of Mitigation Measure BI-2a would determine the
locations and extent of sycamore alluvial woodlands within the access and utility areas,
specifically for the purpose of quantifying any additional impacts on these resources and
ensuring adequate compensatory mitigation is implemented to mitigate for impacts.
Implementation of Mitigation Measure BI-2b would avoid direct adverse impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas would be feasibly avoided in each discrete construction location.
Specifically, this measure would establish no-disturbance buffers that would be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-2c would
compensate for construction-related direct adverse impacts through the preservation,
enhancement, and/or restoration of sycamore alluvial woodlands at already protected lands or
at new mitigation sites at a minimum 2:1 ratio or as agreed to by CDFW. New mitigation sites
would be protected in perpetuity through the recordation of conservation easements to reduce
impacts on these resources.
Within the region surrounding the Project study area (San Benito, Merced, Stanislaus, and
Alameda Counties), there are approximately 600 acres of large, intact stands of sycamore
alluvial woodlands on private lands that are not currently protected by conservation easements
with additional areas within and adjacent to these stands that provide sycamore alluvial
woodland restoration and establishment opportunities (Keeler-Wolf, et al. 1997, GreenInfo
Network 2021). Within Santa Clara County, specifically along South Fork Pacheco Creek and
Pacheco Creek (which is within the Project study area), there are approximately 120 acres of
privately owned sycamore alluvial woodlands not protected by conservation easements
(approximately 16 acres of sycamore alluvial woodlands along Pacheco Creek are owned by
SCVHA) (Keeler-Wolf, et al. 1997, GreenInfo Network 2021, Attachment B of the Biological
Resources – Botanical/Wildlife Appendix). As a result, the mitigation acreage required under
Mitigation Measure BI-2c at a minimum 2:1 ratio is substantially less than the area of the lands
available to provide compensatory mitigation for Alternative B impacts on sycamore alluvial
woodlands. Therefore, compensatory mitigation for impacts on sycamore alluvial woodlands
resulting from Alternative B is considered feasible.
With implementation of Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c, construction related
impacts on sycamore alluvial woodland natural communities would be reduced to a less-thansignificant level. Therefore, this impact would be less than significant with mitigation.
Operations
Existing dam operations have changed the entirely intermittent hydrologic conditions to nearly
perennial conditions in portions of Pacheco Creek. These operational flow changes have likely
altered the historically sparsely vegetated, California sycamore dominated riparian system to
one more densely vegetated with other competing riparian woody species (e.g., willows) with a
muted flood disturbance regime (SCVHA 2020). Once an intermittent stream becomes
regulated and surface water availability increases, new species that are better adapted (e.g.,
possess reproductive traits, growth habits, and water use efficiencies) to perennial flows
outcompete the species that are adapted to historic conditions (Vaghti and Greco 2007).
Operations of Alternative B would be expected to continue the ongoing trend of shifting
downstream vegetation from the historic condition of communities adapted to an intermittent
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annual flow regime punctuated by infrequent, substrate-scouring high flows (i.e., conditions prior
to operation of the existing dam in 1940), to communities dependent on perennial surface flows
and/or shallow groundwater. These impacts would be indirect, because they would occur over
time after implementation of Alternative B.
In reaches of Pacheco Creek that are currently subject to perennial surface water (creek mile 0
to 4) year-to-year, or in those that have been artificially channelized (creek mile 7 downstream
to San Felipe Lake), this transition is evidenced by the presence of mixed riparian vegetation
stands where willows, oaks, and sycamores share dominance of the overstory (Biological
Resources – Botanical/Wildlife Appendix Attachment B). This includes mixed riparian stands
consisting entirely of willows and oaks as well as California Sycamore Woodland Alliance
associations that have substantial proportions of willows and oaks in the overstory (SCVHA
2020). In addition, land management throughout most of Project study area focuses primarily on
livestock grazing, which reduces the reproductive capacity of California sycamores, either
directly or indirectly (Smith 2016; SCVHA 2020; Giles 1998; Smith 1989).
In contrast, in reaches of Pacheco Creek that are currently periodically dry (creek mile 4 to 7), or
on low floodplain terraces away from the primary channel, large stands of California sycamoredominated communities (i.e., Platanus racemosa – No Association and Platanus racemosa –
Baccharis salicifolia associations) persist (Biological Resources – Botanical/Wildlife Appendix
Attachment B; SCVHA 2020; San Francisco Estuary Institute-Aquatic Science Center and H.T.
Harvey & Associates 2017; Smith, Personal Communication, 2020). These areas of sycamore
alluvial woodlands are likely remnants of historically larger stands along those reaches of
Pacheco Creek too dry to promote the rapid expansion of mixed riparian vegetation. In these
areas, relative to baseline conditions, Alternative B operations would result in more consistent
summer baseflows (Chapter 2, Section 3.12.3) that would promote the establishment of willows
and oaks, transitioning the sycamore alluvial woodland stands in these areas to other
associations that include these species as co-dominants (i.e., Platanus racemosa – Quercus
agrifolia, – Quercus lobata, and – Salix laevigata associations). Over time, the sycamore alluvial
woodlands in these areas could further transition to mixed riparian communities that do not
include California sycamore as a dominant species.
However, Alternative B’s consistent summer baseflows would provide higher groundwater levels
during the summer months relative to baseline conditions, potentially benefiting established
sycamores. During extended periods of drought from 2004 – 2020, mature sycamores suffered
extensive mortality along the portion of Pacheco Creek between creek mile 0 and 5 (San
Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Smith,
Personal Communication, 2020), which also contributed to an overall decline of sycamore
alluvial woodlands along Pacheco Creek (SCVHA 2020). In some locations, mature sycamore
mortality reached 50 percent during this time (San Francisco Estuary Institute-Aquatic Science
Center and H.T. Harvey & Associates 2017). Potentially caused by a lowered groundwater
table from a combination of drought conditions and reservoir management, these trees were
primarily located higher in the landscape (e.g., within secondary channels and floodplain
terraces) in areas where groundwater during drought conditions was likely too deep for
sycamore seed or willow recruitment to occur (i.e., between creek mile 4 to 7). Alternative B
operations would result in consistently higher groundwater levels relative to existing conditions
that are likely to benefit the remaining mature sycamores in these locations during drought
conditions (SCVHA 2020). Although groundwater elevations in areas of the outer floodplain
would likely remain too deep in most locations, particularly in drought years, to promote the
recruitment of woody riparian species, the consistent groundwater levels associated with
Alternative B operations would benefit sycamore alluvial woodland plantings at restoration sites
and mature California sycamores by reducing water stress in future drought years (SCVHA
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2020). Further downstream along Pacheco Creek, particularly from creek mile 12 downstream
to San Felipe Lake, this effect would be less pronounced due to the perennially high
groundwater table that results from the presence of successive layers of impervious bedrock
which have formed along fault lines (which bisect Pacheco Creek) and is replenished from the
multiple drainages, including Pacheco Creek (San Benito County Water District Groundwater
Sustainability Agency 2021).
In addition to increasing flow volumes during the growing season relative to existing conditions,
Alternative B operations would limit the frequency, magnitude, and duration of high flow events
during the winter and early spring (Chapter 2, Section 3.12.3). By increasing flow volumes
during the period of California sycamore seed germination and initial seedling root development
(rather than flow volume decreasing during this period) as well as by reducing the frequency of
flood events that have the capacity to scour and remove competing riparian vegetation from
along the primary stream channel, operational flows under Alternative B would reduce the
competitive advantage of California sycamore relative to other species such as willows (Vaghti
and Greco 2007). This would occur along the primary stream channel and adjacent floodplains
to a greater extent than baseline operational flows, resulting in an overall adverse effect on
sycamore alluvial woodland stands along Pacheco Creek.
This effect of muting scouring flows would be particularly pronounced in the portions of the
Pacheco Creek immediately downstream of the existing dam (creek mile 0) to immediately
upstream of Casa de Fruta (approximately creek mile 7), where the existing floodplain is
relatively unconfined and geomorphic processes (e.g., gravel bar formation, lateral channel
migration) can still occur with sufficiently large flood events. Further downstream in the system,
extensive channelization (deepening) of the primary channel and levee construction in some
areas, particularly after creek mile 12, have constrained the natural floodplain of Pacheco Creek
to the extent that these processes are severely muted, limiting the reproductive capacity of
California sycamore within the sycamore alluvial woodlands stands in this portion of Pacheco
Creek.
Vegetation communities in the downstream area have been shifting in response to historic
channelization of Pacheco Creek and later operation of the existing reservoir beginning in 1940,
as evidenced by other California Sycamore Woodland Alliance associations that support high
proportions of oaks and willows in the overstory (SCVHA 2020). However, consistently higher
summer baseflow conditions associated with Alternative B would favor flood disturbanceintolerant species that benefit from perennial surface water to a greater extent, particularly along
the primary stream channel than under existing conditions and the No Project Alternative. These
operational changes would need to be taken into consideration when implementing and
designing sycamore alluvial woodland restoration projects on certain segments of Pacheco
Creek or may require changes to management actions in existing conservation areas to better
accommodate perennial flows within the primary stream channel. Although operational flows are
unlikely to result in the mortality of California sycamore restoration plantings, they may cause an
increase in the rates and severity of anthracnose and Phytophthora infestations (both
pathogens are present at multiple locations within the downstream area [San Francisco Estuary
Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Valley Water 2021]), in
restoration plantings and established trees. While the exact extent and effect of these
pathogens on sycamores in the Pacheco Creek system is unknown, they are known to reduce
plant health and vigor, affecting seedling recruitment as well as tolerance to other stressors
such as drought.
Within the portion of Pacheco Creek beginning at the existing dam (creek mile 0) downstream to
Casa de Fruta (approximately creek mile 7), Alternative B operations would have primarily two
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distinct adverse effects on sycamore alluvial woodlands that would promote competing riparian
vegetation relative to California sycamore; (1) limiting the frequency and magnitude of flood
events with potential to stimulate California sycamore recruitment and (2) increasing the
availability of surface and subsurface water during the dry season, facilitating establishment of
woody riparian species such as willows that can outcompete California sycamore seedlings and
thereby reduce sycamore regeneration. Impacts would be reduced through the adaptive
management plan for ecosystem improvement within Pacheco Creek (see Chapter 2). However,
despite this, 71 acres (Table 3.5-22) of sycamore alluvial woodlands from creek mile 0 to creek
mile 7 would be expected to shift to other riparian vegetation community types at a faster rate
and to a greater degree than baseline conditions or the No Project Alternative. These impacts
would be significant.
Within the portion of Pacheco Creek from Casa de Fruta downstream, existing channelization
and constrained floodplain width (beginning approximately at creek mile 7), coupled with
existing, perennially high groundwater levels (beginning at creek mile 12), have resulted in the
current decline of sycamore alluvial woodlands. Due to the disturbed, channelized nature of the
active stream corridor and high groundwater table, effects of Alternative B’s perennial summer
flow and muted scouring flows are not anticipated to substantially accelerate this decline relative
to the baseline conditions or the No Project Alternative. Furthermore, due to the increased
groundwater availability that would be provided by more consistent summer baseflows with
operation of Alternative B, California sycamore individuals in the downstream area would be
more likely to survive following initiation of the new flow regime relative to existing conditions
when substantial proportions of California sycamores suffered mortality during extended periods
of drought. As a result, impacts from operations on sycamore alluvial woodlands along Pacheco
Creek downstream from creek mile 7 would be less than significant.
These impacts would be indirect, because they would occur over time after implementation of
the Alternative B.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-2c would compensate for indirect adverse impacts on
the 71 acres of sycamore alluvial woodlands that occur from creek mile 0 to creek mile 7 from
Proposed Project operations through preservation, enhancement, and/or restoration at new
mitigation sites or other already protected lands at a minimum 1:1 ratio or as agreed to by
CDFW. New mitigation sites would be protected in perpetuity through the recordation of
conservation easements. With implementation of Mitigation Measure BI-2c, impacts on
sycamore alluvial woodlands would be reduced to a less-than-significant level. Therefore, this
impact would be less than significant with mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on sycamore
alluvial woodlands. The acreage affected by construction-related direct impacts on sycamore
alluvial woodlands associated with Alternative B is less than the Proposed Project. Operational
impacts on sycamore alluvial woodlands resulting from operations under Alternative B would
have similar impacts to those described for the Proposed Project during operation.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction
Blue oak woodland and coast live oak woodland alliances that are not considered sensitive
natural communities but provide environmental benefits and habitat for wildlife species are
present throughout the Project study area. Construction activities associated with Alternative B
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would directly and indirectly impact these natural communities. Direct impacts associated with
construction activities include the removal of vegetation in these communities and disturbance
of areas where these natural communities occur. Indirect impacts would consist of the spread or
introduction of plant pathogens and NNIPs that compete with the native species in these
communities.
Approximately 809 acres of blue oak woodland and coast live oak woodland alliance natural
communities would be directly affected by long-term, short-term, and temporary impacts that are
associated with the construction of Alternative B (Table 3.5-8). Long-term impacts associated
with the expanded reservoir, new dam, access roads, and other facilities and infrastructure on
non-sensitive blue oak woodland and coast live oak woodland alliances total approximately 764
acres. Short-term impacts are associated with construction activities such as staging that would
result in the disturbance of approximately 41 acres of blue oak woodland and coast live oak
woodland alliance natural communities and include areas that would be affected as a result of
restoration activities between the proposed dam and existing dam and that would be
restored/reclaimed following construction. Areas to be restored/reclaimed include portions of the
existing inundation pool and dam footprint that would be restored/reclaimed to a natural state
(e.g., blue oak woodlands in uplands above the restored North Fork Pacheco Creek corridor).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) are expected
to affect approximately 4 acres of blue oak woodland and coast live oak woodland alliance
natural communities (Table 3.5-8).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings,
introduction of spread of contaminated soil from equipment, and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8 would avoid contamination from fuel spillage by providing
containment sufficient to capture any accidental spills and avoid direct contact with soil, surface
waters, or the storm drainage system and would require equipment to be properly maintained to
minimize the risk of leaks occurring within or adjacent to environmentally sensitive areas. BMP
HM-10 would minimize soil contamination through the implementation of spill prevention
training, hazardous material controls, and the clean-up of accidental spills. Implementation of
BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly. To
minimize impacts on habitat function, PAMM BI-4 would determine whether the use local
ecotypes would result in a higher likelihood of revegetation success when native plant species
are proposed and utilize appropriate erosion control measures and revegetation seed mixes. In
addition, PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of these
species and would follow the most current guidance for equipment decontamination provided by
CDFW and USFWS to minimize the risk of spreading invasive and noxious weed species. To
minimize impacts on riparian and sensitive natural communities, implementation of PAMM BI-6
would restore stream segments impacted by road construction.
To avoid and minimize indirect impacts caused by Phytophthora, PAMM BI-11 and PAMM BI-12
would minimize indirect impacts on non-sensitive oak woodland communities by preventing the
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spread of Phytophthora and other plant pests and pathogens that could reduce plant vigor and
reproduction or kill infected individuals. They would also avoid impacts resulting from the
transmission of Phytophthora to vegetation communities from adjacent restoration planting
areas by following appropriate holding and planting guidelines of clean nursery stock grown
according to the Guidelines to Minimize Phytophthora Pathogens in Restoration Nurseries,
respectively. Implementation of PAMM WQ-2 would minimize impacts resulting from plant
damage and mortality, and soil contamination by designating areas for staging, stockpiling, and
on-site disposal away from non-sensitive oak woodland communities; adequately filtering runoff
before it may be allowed to enter water ways; and covering or implementing erosion control
measures around stockpiled materials during the wet season. Indirect impacts on water quality
would be further minimized through implementation of PAMM WQ-5, which would minimize
impacts resulting from vegetation loss, and erosion through the application of native seed
erosion control mix in areas of exposed soils above the ordinary highwater mark of waterways
and the expanded reservoir. It would also further minimize impacts on blue oak woodland and
coast live oak woodland alliance natural communities by applying wood chips, masticated
brush, or other organic or inorganic materials (e.g., rock) to areas of exposed soils to suppress
weeds; and only using construction materials (e.g., rock, soil, straw) that are certified weed free.
PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
With the implementation of these PAMMs impacts on these two types of natural communities
would still be significant given the amounts of blue oak woodland and coast live oak woodland
alliances.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-8b will mitigate for the loss of blue oak woodland and
coast live oak woodland alliances given the overlap between these vegetation communities and
the California red-legged frog and California tiger salamander upland habitat that will be
mitigated at a 2:1 ratio under Mitigation Measure BI-8b. While there could be some variability in
the types and quantities of vegetation communities that would be used to compensate for
impacted California red-legged frog and California tiger salamander upland and dispersal
habitat, the upland habitats preserved under Mitigation Measure BI-8b will also compensate for
impacted blue oak woodland and coast live oak woodland alliances. The blue oak woodland and
coast live oak woodland alliances affected by Alternative B would be mitigated for using the
same or similar habitat in coordination with CDFW and the USFWS. With the implementation of
Mitigation Measure BI-8b impacts on blue oak woodland and coast live oak woodland alliance
natural communities, this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
blue oak woodland and coast live oak woodland alliance natural communities, because they are
largely associated with upland areas and outside the floodplain of Pacheco Creek. Therefore,
there would be no impacts on these natural communities associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on non-sensitive
oak woodland communities. The acres affected by direct and indirect construction-related
impacts on non-sensitive oak woodland communities associated with Alternative B is less than
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those described for the Proposed Project. Indirect impacts on non-sensitive oak woodland
communities resulting from operations under Alternative B are similar with those described for
the Proposed Project.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction
Construction impacts associated with Alternative B total approximately 147 acres of potential
waters of the United States and 234 acres of potential waters of the State and includes longterm, short-term, and temporary impacts. Table 3.5-9 in the above write up for Impact Bio-4
under Proposed Project summarizes potential impacts on aquatic resource for this alternative.
Long-term impacts consist of the construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative B and would result in the direct long-term loss of potential
waters of the United States and potential waters of the State. Short-term impacts associated
with construction activities such as staging areas would result in the direct short-term
disturbance (i.e., dredging and filling) of potential waters of the United States and potential
waters of the State. These short-term impacts include acres of potential waters of the United
States and potential waters of the State that would be affected as a result of the restoration
activities between the proposed dam and the existing dam and would be restored/reclaimed
following construction. Areas to be restored/reclaimed include areas associated with removal of
North Fork Dam and draining Pacheco Reservoir. Efforts would include reclaiming these areas
back to a provide functional aquatic, riparian/floodplain and upland habitat. Temporary impacts
are associated with activities within temporary construction easements (i.e., areas that would
experience construction-related disturbances for a year or less) that would affect potential
waters of the United States and potential waters of the State.
PAMM BI-4 and PAMM BI-6 would be implemented following construction to minimize impacts
and restore the features effected by short-term and temporary disturbances to pre-Project
conditions to the extent practicable. With the implementation of these PAMMs and the
restoration/reclamation of portions of the existing reservoir and removal of North Fork Dam,
significant impacts on potential waters of the United States and potential waters of the State
would still occur.
In addition to direct impacts, indirect impacts on potential waters of the United States and
potential waters of the State could occur during construction activities associated with
Alternative B. These indirect impacts would include degradation of water quality, degradation of
the quality and function of wetland features (e.g., change in vegetation from native to non-native
species), and changes in hydrology from topographic changes to features both within and
adjacent areas subject to construction activities. Implementation of PAMMs BI-4, PAMM BI-5,
PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM BI-14 would
minimize the potential for indirect impacts on potential waters of the United States and potential
waters of the State by reducing the likelihood for an accidental discharge of pollutants and/or
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. With the
implementation of these PAMMs indirect impacts would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-4a, BI-4b, and BI-4c will be implemented to further minimize, avoid, and
mitigate impacts. Mitigation Measure BI-4a will be implemented to conduct delineations for
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aquatic resources within the access and utility area portions of the Project study area prior to
construction activities. Mitigation Measure BI-4b will provide aquatic resources avoidance
buffers. Mitigation Measure BI-4c will provide compensatory mitigation (at a 2:1 mitigation ratio
as achieving equivalent or greater mitigation) for loss (i.e., short-term and/or long-term impacts)
of waters of the United States and waters of the State as a result of the Proposed Project. With
these mitigation measures, this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in the flow regime of Pacheco Creek would occur (i.e., operations associated
with the proposed facilities in the upstream area and the access and utility area would not
change meaningfully from those under the current condition). Downstream flows (including
baseflow and pulse flows) associated with the new dam and expanded reservoir would have no
impact on potential waters of the United States and potential waters of the State because pulse
flows would not exceed the capacity of the existing primary channel and the proposed flow
releases and water elevations within Pacheco Creek would not differ significantly from the
current conditions.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on waters of
the United States and waters of the State. The acres affected by construction-related direct and
indirect impacts on waters of the United States and waters of the State associated with
Alternative B are similar to the Proposed Project. Operational impacts on waters of the United
States and waters of the State resulting from operations under Alternative B would have similar
impacts to those described for the Proposed Project during operation.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
Alternative B construction impacts on special-status plant species identified within the upstream
area of the Project study area include impacts from both long-term (e.g., expanded reservoir,
proposed dam, and associated facilities) and short-term (e.g., staging areas) activities. Longterm activities (inundation, new flow regime) associated with Alternative B would impact eight of
the 13 special-status plant species identified in the upstream and downstream areas of the
Project study area including:
•

Santa Clara thorn-mint (Acanthomintha lanceolata) CRPR 4.2

•

Parry’s rough tarplant (Centromadia parryi ssp. Rudis) CRPR 4.2

•

Brewer’s clarkia (Clarkia breweri) CRPR 4.2

•

Hospital Canyon larkspur (Delphinium californicum ssp. Interius) CRPR 1B.2

•

large-flowered leptosiphon (Leptosiphon grandifloras) CRPR 4.2

•

Hall’s bush-mallow (Malacothamnus hallii) CRPR 1B.2

•

woodland woolythreads (Monolopia gracilens) CRPR 1B.2

•

most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) CRPR 1B.2

Collectively, long-term impacts on these eight special-status plant populations consist of 29
populations and approximately 32,000 individuals. Table 3.5-10 in the above write up for Impact
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Bio-5 under Proposed Project summarizes the special-status plant species impacts for this
alternative. Short-term impacts would affect approximately 24 individuals from the same
populations of Hospital Canyon larkspur, Hall’s bush-mallow, and most beautiful jewel-flower
affected by the long-term impacts. Additionally, short-term impacts would also affect
approximately 200 individuals from a single population of Parry’s rough tarplant. These shortterm impacts on the population of Parry’s rough tarplant are located within portions of the
existing reservoir that would be restored/reclaimed. Given that the short-term impact areas
would be affected for multiple growing seasons it is unlikely that the impacted species would
return naturally once the channel restoration activities are completed; therefore, these shortterm impacts are grouped with the long-term impacts for the purposes of this impact discussion
in the remainder of this analysis. This would be a significant impact.
Alternative B would also result in indirect impacts on the eight special-status plant species, and
other regionally occurring native species from the spread and introduction of NNIP species into
the Project study area during construction and other activities (e.g., operations and maintenance
activities). The spread or introduction of NNIP species would degrade the quality of habitat and
limit the resources available for the regionally occurring native plant species, including specialstatus plant species. PAMM BI-4, PAMM BI-5, PAMM BI-11, and PAMM BI-12 would limit and
minimize the spread or introduction of NNIP by cleaning equipment prior to entering the site,
using appropriate native species seed mixes that are weed-free for replanting and erosion
control efforts, and removing NNIPs encountered during construction and operations and
maintenance activities. This impact would be less than significant.
Alternative B impacts (both direct and indirect) on Santa Clara thorn-mint, Parry’s rough
tarplant, Brewer’s clarkia, Hospital Canyon larkspur, large-flowered leptosiphon, Hall’s bushmallow, woodland woolythreads, and most beautiful jewel-flower would be significant given the
number of populations and individuals that would be affected.
The other five special-status plant species (Hoover’s button-celery, spiny-sepaled button-celery,
prostrate vernal pool navarretia, saline clover, and San Joaquin spearscale) would not be
directly impacted by Alternative B construction as they are located within the downstream area
near San Felipe Lake. Operational impacts associated with Alternative B would be limited to the
downstream area where changes in Pacheco Creek flows would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Impacts associated with
changes in downstream flows (including baseflow and pulse flows) would be less than
significant on Hoover’s button-celery, spiny-sepaled button-celery, prostrate vernal pool
navarretia, saline clover, and San Joaquin spearscale given that the proposed flow releases and
water elevations within Pacheco Creek and San Felipe Lake would not differ susbtantially from
the current conditions, and all five of these plant species are located between 2 to 6 feet above
the spillway elevation of San Felipe Lake (i.e., water would spill/drain from the spillway into
Miller Canal before the populations could be inundated by changes in flows) (Figure 3.5-3).
Impacts on special-status botanical species that may occur within the access and utility area,
include all special-status plant species that may occur in the upstream and downstream areas of
the Project study area, and Lemmon’s jewelflower, and Arburua Ranch jewelflower. Impacts on
special-status plants would be minimized with the implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-11, and PAMM-BI-12. These PAMMs will limit and minimize the indirect impacts
associated with the potential spread or introduction of NNIPs by cleaning equipment prior to
entering the site, using appropriate native species seed mixes that are weed free for replanting
and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. Direct impacts on special-status botanical species that
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-187

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

may occur within the access and utility area would be significant because substantial portions of
CRPR species populations may be impacted for multiple growing seasons or completely
removed, and because impacts on CESA or ESA listed plant species are unavoidable.
Mitigation and Level of Significance After Mitigation
Mitigation Measure BI-1a requires environmental training and biological monitoring by a
qualified biologist to inform the crews about special-status species and habitat that could occur
on site. Mitigation measure BI-5a will be implemented to reduce impacts on special-status plant
species that may occur in the access and utility area portion of the Project study area by
performing focused botanical surveys in that area to identify special-status plant populations
prior to construction activities. Mitigation Measure BI-5b will be implemented to further minimize
impacts on special-status plant species by establishing avoidance buffers and fencing around
populations that would not be impacted by construction activities. Mitigation Measure BI-5c will
also be implemented to offset the loss of the special-status plant populations by compensating
for long-term and short-term impacts at a 2:1 ratio (as achieving equivalent or greater
mitigation). With the implementation of Mitigation Measure BI-1a, Mitigation Measure BI-5a,
Mitigation Measure BI-5b and Mitigation Measure BI-5c impacts on Santa Clara thorn-mint,
Parry’s rough tarplant, Brewer's clarkia, Hospital Canyon larkspur, large-flowered leptosiphon,
Hall's bush-mallow, woodland woolythreads, most beautiful jewel-flower, and other specialstatus plant species that may occur in the access and utility area portion of the Project study
area would be reduced to a less-than-significant level since long-term and short-term impacts
would be avoided, minimized, or compensated for at a 2:1 ratio.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on specialstatus plant species. The acreage impacted by direct and indirect construction-related impacts
on special-status plants are less than those described for the Proposed Project. Operational
impacts on special-status plants resulting from operations under Alternative B are similar with
those described for the Proposed Project.
Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction
No suitable vernal pools or seasonal wetlands inundated for sufficient duration to support vernal
pool fairy shrimp and vernal pool tadpole shrimp were identified within the upstream and
downstream areas. As such, within these areas, no impacts on vernal pool fairy shrimp or vernal
pool tadpole shrimp would occur in these areas as a result of Alternative B.
Based on desktop mapping efforts several seasonal wetlands were identified within the access
and utility area. These seasonal wetlands may provide marginal (i.e., low quality) habitat for
vernal pool fairy shrimp and vernal pool tadpole shrimp should the features be inundated for
sufficient durations and depths to support the species’ life cycles. None of the seasonal
wetlands that may provide habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp in
the access and utility area would be directly impacted by long- or short-term activities. Indirect
impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp or their habitat may occur
where suitable habitat is present up to 200 feet from construction activities (i.e., surface and
drainage improvements to existing roads), depending upon the site conditions (e.g., topography,
soil) associated with each feature. These indirect impacts on potential habitat including the
degradation of the quality of potential habitat, would be minimized and/or avoided (placement of
power poles) with the implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-11,
and PAMM BI-9a. The implementation of these PAMMs will reduce the potential for indirect
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impacts by minimizing the potential for the introduction or spread of NNIP species into potential
habitat and the potential for inadvertent impacts (e.g., spill or discharge of materials into the
features) on potential habitat outside of the disturbance area footprint and provide buffers to
wetlands to that cannot be practicably avoided outside the inundation area. Therefore, impacts
on vernal pool fairy shrimp and vernal pool tadpole shrimp would be less than significant.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would have no impact on vernal
pool fairy shrimp or vernal pool tadpole shrimp because there is no habitat for these species.
Therefore, there would be no impacts on these species associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on vernal pool
fairy shrimp and vernal pool tadpole shrimp and their habitat. The acres affected by direct and
indirect construction-related impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp
and their habitat are similar to those described for the Proposed Project. Operational impacts
vernal pool fairy shrimp and vernal pool tadpole shrimp and their habitat resulting from
operations under Alternative B are similar with those described for the Proposed Project.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction
The Project study area may provide potential marginal (i.e., low quality) foraging and nesting
habitat for western bumble bee and crotch bumble bee; however, as stated above in Section
3.5.1.2, the known populations of these species are outside the Project study area (CDFW
2019), and these species are unlikely to occur. The Project study area is near the boundary of
the currently understood range for western bumble bee and crotch bumble bee and the area
provides marginal (i.e., low quality) potential foraging and nesting habitat for the species. Longterm impacts on potential habitat for both bee species is comprised of the construction footprints
of permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative B. These long-term impacts
would result in the direct loss of approximately 1,286 acres of potential nesting and foraging
habitat (e.g., grasslands, woodlands, shrublands) for the species. Short-term impacts
associated with construction activities such as staging areas would result in the direct short-erm
impacts of approximately 223 acres of habitat. Temporary impacts associated with activities
within temporary construction easements and other areas that would only be affected during
construction would affect approximately 45 acres of potential habitat for the species.
Ground disturbance and vegetation removal could adversely affect monarch butterfly and their
host plant populations and could range from direct impacts associated with construction
activities to indirect impacts associated with the degradation of suitable habitat for their host
plant (i.e., grading and vegetation removal, excavation, or inundation). The Alternative B
reservoir, new dam, ancillary facilities, permanent and temporary access roads, and other
various construction areas could result in direct impacts on monarch butterfly and its habitat
including the removal/disturbance of up to 6,350 individual host plants over approximately 20
acres (i.e., 83 percent of the total in the Project study area) of grassland, woodland, and shrub
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habitat where host plant populations are located. These direct impacts would be significant
given the number of host plants that would be removed in comparison to the plants that would
remain in the Project study area.
Indirect impacts would include the degradation of suitable habitat because of removal of
vegetative cover, increased erosion, sedimentation, introduction of non-native species, or
changes in vegetation structure. Construction activities in or near suitable habitat may take
multiple years to complete; therefore, indirect impacts could occur over several years. To
minimize indirect impacts on monarch butterfly, western bumble bee and crotch bumble bee,
implementation of PAMM BI-4, PAMM BI-5, and PAMM BI-11 would limit and minimize the
spread or introduction of NNIP by cleaning equipment prior to entering the site, using
appropriate native species seed mixes that are weed free for replanting and erosion control
efforts, and removing NNIPs encountered during construction and operations and maintenance
activities. With implementation of PAMM’s, impacts to monarch butterfly, western bumble bee
and crotch bumble bee habitat would still be considered significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-5b, BI-5c, BI-7 and BI-8b will be implemented to reduce impacts to
monarch butterfly, western bumble bee and crotch bumble bee. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures.
Mitigation Measure BI-5b will be implemented to conduct follow-up surveys to identify the
locations and boundaries of special-status plant populations prior to construction which would
preserve potential foraging habitat for monarch butterfly, western bumble bee and crotch
bumble bee. Mitigation Measure BI-5c will mitigate for impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible seeds and/or plants grown from seed will be planted in suitable habitat
in the vicinity of where the seeds were collected, or if nearby locations are infeasible, at another
location within the Project study area with similar suitable habitat which would mitigate foraging
habitat for western bumble bee and crotch bumble bee and host plant for monarch butterfly.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species (i.e., western bumble bee and crotch bumble bee) within the
access and utility area portions of the Project study area prior to construction. Mitigation for
impacts on special-status plants and monarch butterfly host plants can also be fulfilled through
the preservation of existing populations at agency-approved mitigation properties if
reestablishing impacted populations is not feasible to mitigate for impacts to foraging habitat for
western bumble bee and crotch bumble bee foraging habitat along with host plant for monarch
butterfly. These mitigation measures would mitigate for impacts on western bumble bee and
crotch bumble bee by compensating for the loss of plants that could be used as foraging habitat
for these species. Implementation of Mitigation Measure BI-8b will mitigate for the loss of
grassland vegetation communities, which are used by western bumble bee and crotch bumble
bee as foraging habitat. All the grassland vegetation communities that provide foraging habitat
for western bumble bee and crotch bumble bee that would be affected overlap with California
red-legged frog and California tiger salamander upland habitat that will be mitigated at a 2:1
ratio under Mitigation Measure BI-8b. While there could be some variability in the types and
quantities of vegetation communities that would be used to compensate for impacted California
red-legged frog and California tiger salamander upland and dispersal habitat, the upland
habitats preserved under Mitigation Measure BI-8b will also compensate for impacted grassland
vegetation communities that provide foraging habitat for western bumble bee and crotch bumble
bee. The grassland vegetation communities affected by Alternative B would be mitigated for
using the same or similar habitat in coordination with CDFW and the USFWS. Therefore, this
impact would be less than significant with mitigation.
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Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). This impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on monarch
butterfly, western bumble bee, and crotch bumble bee and their habitat. The acres affected by
of direct and indirect construction-related impacts on monarch butterfly, western bumble bee,
and crotch bumble bee and their habitat are similar to those described for the Proposed Project.
Operational impacts on monarch butterfly, western bumble bee, and crotch bumble bee and
their habitat resulting from operations under Alternative B are similar with those described for
the Proposed Project.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction
Construction impacts could include both direct and indirect impacts on California red-legged
frogs or California tiger salamander which have been documented to occur in/near the Project
study area during construction activities. If California red-legged frogs or California tiger
salamander are present in the Project study area, direct impacts could include mortality,
increased risk of predation, introduction or spread of pathogens and increased stress resulting
from:
•

Permanent and temporary reduction in available aquatic and upland habitat and prey
base as a result of long-term, short-term, and temporary construction disturbances;

•

Displacement of individuals due to presence of people and equipment within suitable
habitat;

•

Crushing, dismemberment, and other injuries resulting from contact with construction
vehicles and other construction equipment during construction activities; and

•

Silting, fill, or spill of oil or other chemicals into aquatic habitat, resulting in reduced water
quality.

Indirect impacts could include impacts on potential habitat for the species such as the
degradation of the quality of habitat or impacts that would result from construction later in time
(i.e., long-term).
Within the upstream area, downstream area, and access and utility area, there is suitable
aquatic breeding habitat (i.e., ponds) and suitable dispersal/upland habitat consisting of
grassland, woodlands, scrub, and chaparral vegetation communities for both California tiger
salamander and California red-legged frog. Within the Project study area, USFWS designated
critical habitat occurs for California red-legged frog and California tiger salamander. Critical
habitat for California tiger salamander only occurs in the downstream area of the Project study
area and would have no direct or indirect impacts. Critical habitat for California red-legged frog
occurs in the majority of the Project study area, including the access roads and transmission
line and interchange area accounting for approximately 8,047 acres.
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Construction impacts associated with the Alternative B total approximately two acres of potential
aquatic habitat for California tiger salamander, three acres of potential aquatic habitat for
California red-legged frog, and 1597 acres of upland/dispersal habitat for these species that
would be subject to long-term, short-term, and temporary impacts. Table 3.5-11 in the above
write up for Impact 8 under Proposed Project summarizes aquatic and upland/dispersal habitat
impacts for this alternative.
Long-term impacts include loss of potential habitat and/or critical habitat within the construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected by Alternative B and would result in
the direct long-term loss of potential aquatic and upland/dispersal habitat for California redlegged frog and California tiger salamander.
Short-term impacts associated with construction activities such as staging areas and
construction access routes would result in the direct short-term disturbance of aquatic and
upland/dispersal habitat. Portions of the short-term impact areas would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) to functional aquatic and upland/dispersal
habitat. Temporary impacts associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect potential aquatic and upland/dispersal habitat.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for indirect impacts on potential
aquatic habitat by reducing the potential for an accidental discharge of pollutants and equipment
encroachment into features and minimizing the potential for the degradation of the quality of the
features through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM
BI-8 would reduce the potential for direct and indirect impacts on these species through the use
of qualified biologist to perform inspections of open pipes, holes, or similar structures in order to
avoid or minimize entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering construction activity areas. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on California tiger salamander and California red-legged frog would still occur.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative B that would include
permanent light sources. Short-term impacts associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative B comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact these species by deterring foraging, dispersal, and migration within and adjacent
to the Project study area, while attracting predators that may target these species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others would occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife foraging dispersal and migration would vary both temporally and
spatially throughout the construction period. Implementation of PAMM BI-8 would minimize the
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potential for direct and indirect impacts associated with construction noise, vibration, and
lighting on these species through the installation of wildlife exclusion fence to preclude these
species from entering the Project site. With the implementation of this PAMM direct and indirect
impacts associated with construction noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will be implemented to reduce
impacts to California tiger salamander and California red-legged frog. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures. Mitigation Measure BI-1a would require a
qualified biologist to conduct biological resources awareness training for all construction
personnel. Mitigation Measure BI-4b will provide aquatic resources avoidance and buffers for
aquatic resources that may provide suitable aquatic habitat for California tiger salamander and
California red-legged frog. Mitigation Measure BI-4c will provide compensatory mitigation for
impacts on aquatic resources that may provide suitable aquatic habitat for California tiger
salamander and California red-legged frog. Mitigation measure BI-8a will be implemented to
reduce impacts on California tiger salamander and California red-legged frog and their habitat
that occurs in the access and utility area portion of the Project study area by performing surveys
in that area to identify potential habitat prior to construction activities. Mitigation Measure BI-8b
will require compensatory mitigation at a 2:1 ratio which equates to approximately 3,200 acres
of habitat (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation). Compensatory mitigation under Mitigation Measure BI-8b could be
accomplished either through the purchase of credits at an agency-approved mitigation bank, or
through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c would reduce impacts on
California tiger salamander and California red-legged frog and their habitat to a less-thansignificant level. Therefore, impacts would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (operations associated with the new
facilities would not change meaningfully from the existing operations). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
could have a less-than-significant effect on California tiger salamander and California redlegged frog, their habitats or designated critical habitat for California red-legged frog. Baseflows
would be released continuously from the expanded reservoir in all months allowing for existing
California tiger salamander and California red-legged frog populations and aquatic habitat in the
downstream area adjacent to Pacheco Creek primary channel to remain unchanged. In addition,
pulse flows would not exceed the capacity of the existing primary channel and would not impact
dispersal/upland habitat for these species adjacent to the primary channel. With flows occurring
throughout the year, this would be considered a benefit for California red-legged frog as there
would be an increase in dispersal habitat available for this species during the summer months.
Under Alternative B the new flow regime (perennial, increased flow) would prevent American
bullfrogs from breeding within the creek as the flow would be too high for egg mass survival.
Drybacks during dry and critical water years would disrupt invasive species’ life cycles that
require more permanent aquatic habitat (e.g., red swamp crayfish). However, American
bullfrogs and other non-native species would continue to disperse into the areas in and around
Pacheco Creek even after scheduled dryback events given the high abundances of the species
present in the surrounding areas, similar to the existing condition in times following a drought
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year when the creek and adjacent ponds go dry. With American bullfrogs and other invasive
wildlife species already present in high abundances in/near areas adjacent to Pacheco Creek,
the more permanent creek flows would not result in a significant increase in non-native wildlife
species in comparison to the existing conditions given the creek would continue to provide the
same amount and type of habitat as under the current condition (e.g., Pacheco Creek and the
surrounding vicinity will continue to offer dispersal and non-breeding habitat for American
bullfrog). Therefore, there would be less-than-significant impacts on California red-legged frog
associated with operations.
Based on these results, and implementation of PAMM BI-13 – Aquatic Invasive Species
Management Plan, operation impacts on California tiger salamander and California red-legged
frog and their habitats would be less than significant. Impacts on California tiger salamander
and California red-legged frog dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on California tiger
salamander and California red-legged frog and their habitat (both upland and aquatic
combined). The acres affected by of direct and indirect construction-related impacts on
California tiger salamander and California red-legged frog and their habitat are less than those
described for the Proposed Project, primarily associated with upland/dispersal habitat impacts
related to the staging and borrow sites. Operational impacts on California tiger salamander and
California red-legged frog and their habitat resulting from operations under Alternative B are
similar to those described for the Proposed Project.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction
Direct and indirect impacts on foothill yellow-legged frog as a result of construction activities
would be the same as described above for California red-legged frogs or California tiger
salamander under Impact Bio-8.
Construction impacts associated with Alternative B total approximately 94 acres of potential
habitat (including upland/dispersal and aquatic habitat) and includes long-term, short-term, and
temporary impacts on foothill yellow-legged frog. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative B, which
would result in the direct long-term loss of approximately 90 acres of potential habitat for foothill
yellow-legged frog. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbance of approximately two acres of habitat.
Portions of the two acres of short-term impacts includes areas that would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) and would include reclaiming these areas back
to a natural state (e.g., perennial stream and riparian areas). Temporary impacts associated
with activities within temporary construction easements (i.e., areas that would experience
construction-related disturbances for a year or less) would affect approximately two acres of
potential habitat. Table 3.5-12 summarizes aquatic and upland/dispersal habitat impacts for the
Proposed Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
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through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
qualified biologist inspections of open pipes, holes, or similar structures to minimize or avoid
entrapment; removal of trash from the worksite to avoid attracting potential predators to the site;
and installation of wildlife exclusion fence to preclude special-status species from entering
construction activity areas. With implementation of these PAMMs and the
restoration/reclamation portions of the existing inundation pool and dam footprint, significant
impacts on foothill yellow-legged frog would still occur.
Construction impacts on foothill yellow-legged frog associated with Alternative B include longterm, short-term, and temporary impacts associated with construction noise, vibration, and
lighting. Long-term impacts consist of permanent facilities associated with Alternative B that
would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with Alternative B comprise areas that would
experience construction-related disturbances for a year or less (i.e., temporary construction
easements) and include construction noise, vibration, and temporary lighting sources. These
long-term, short-term, and temporary impacts to foothill yellow-legged frog associated with
construction noise, vibration, and lighting would impact foothill yellow-legged frog by deterring
foraging, dispersal, and migration within and adjacent to the Project study area, while attracting
predators that may target this species that may be attracted to temporary and permanent light
sources. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others would occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction.
Therefore, the level of construction activities and magnitude of impacts to foothill yellow-legged
frog dispersal and migration would vary both temporally and spatially throughout the
construction period. Implementation of PAMM BI-8 would minimize the potential for direct and
indirect impacts associated with construction noise, vibration, and lighting on this species
through the installation of wildlife exclusion fence to preclude this species from entering the
construction activity areas. With the implementation of this PAMM direct and indirect impacts
associated with construction noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to foothill yellow-legged frogs. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Mitigation Measure BI-1a will require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to foothill yellow-legged
frog aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts
on aquatic resources to mitigate for impacts to foothill yellow-legged frog aquatic habitat.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species within the access and utility area portions of the Project study
area prior to construction. Mitigation Measure BI-8a will be implemented to reduce impacts on
foothill yellow-legged frog and their habitat that occurs in the access and utility area portion of
the Project study area by performing surveys in that area to identify potential habitat prior to
construction activities. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation) that could be accomplished either through the purchase of credits at an
agency-approved mitigation bank, or through the establishment of a single or multiple permittee-
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responsible mitigation sites. Mitigation Measure BI-8c will require development of a
translocation plan to move individuals out of harm’s way.
Compensatory mitigation for foothill-yellow legged frog upland habitat would be included under
compensatory mitigation for California tiger salamander and California red-legged frog (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of Mitigation Measure BI8b, impacts on foothill yellow-legged frog aquatic habitat would be mitigated in coordination with
the applicable regulatory agency. With implementation of these mitigation measures, impacts on
this species would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition); as such, the following discussion focuses
on impacts on foothill yellow-legged frog and its habitat as a result of the proposed flow
changes. Impacts on foothill yellow-legged frog dispersal and migratory corridors are addressed
in Impact Bio-18.
Foothill yellow-legged frog breeding and oviposition occur primarily in streams and rivers from
April until early July. In California, egg masses are typically found between April 22nd and July
6th, with the average occurring around May 3rd (California Herps 2021). Eggs take 2 to 3 weeks
to hatch, depending primarily on water temperature (Kupferberg 1996). Tadpoles remain in the
stream and require 3 to 4 months to transition in into metamorphs which occurs between July to
October (California herps 2021). Altering natural flow regimes through dam releases and pulsed
flows after oviposition can result in scouring of egg masses and flow changes during oviposition
can lead to tadpole stranding and exposed egg masses when water levels drop (Kupferberg et
al. 2009). Additionally, tadpoles can be displaced, inundated with sediment, or stranded due to
pulsed-flow releases.
One of the major sources of natural egg mortality is desiccation through loss of surface water
and stranding (Kupferberg et al. 2009). The limiting factor for foothill yellow-legged frogs in
Pacheco Creek is a lack of surface water during the breeding season and tadpole rearing
period. Pacheco Creek is mostly dry in the late spring and early summer with segments of
standing water or pools, which are not suitable conditions for eggs’ and tadpoles’ survival due to
water temperature increasing. Downstream flows (including baseflow and pulse flows)
associated with the new dam and expanded reservoir would have a beneficial impact on foothill
yellow-legged frog and their aquatic habitat. Baseflows would be released continuously from the
expanded reservoir in all months allowing for improved breeding and tadpole rearing conditions
for foothill yellow-legged frog in some areas of Pacheco Creek depending upon the water year
as a result of perennial flows. Non-native and invasive species such as American bullfrogs are
present in and near Pacheco Creek mainstem and may prey on and compete with foothill
yellow-legged frogs.
Under Alternative B the more permanent flows would prevent American bullfrogs from breeding
within the creek as the flow rate would be too high for egg mass survival. Drybacks during dry
and critical water years would disrupt invasive species’ life cycles that require more permanent
aquatic habitat (e.g., red swamp crayfish). However, American bullfrogs and other non-native
species would continue to disperse into the areas in and around Pacheco Creek even after
scheduled dryback events given the high abundances of the species present in the surrounding
areas, similar to the existing condition in times following a drought year when the creek and
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adjacent ponds go dry. With bullfrogs and other invasive wildlife species already present in high
abundances in and around Pacheco Creek, the more permanent creek flows and slightly higher
ground water levels would not result in a significant increase in water elevation or inundation
duration within the ponds in comparison to the existing conditions; therefore, the invasive
species populations within the ponds would remain similar to the existing conditions and would
not impact foothill yellow-legged frogs. Further with American bullfrogs and other invasive
wildlife species already present in high abundances in/near areas adjacent to Pacheco Creek,
the more permanent creek flows would not result in a significant increase in non-native wildlife
species in comparison to the existing conditions given the creek would continue to provide the
same amount and type of habitat as under the current condition (i.e., Pacheco Creek and the
surrounding vicinity dispersal and non-breeding habitat). Therefore, there would be no impact
on foothill yellow-legged frog associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on foothill yellowlegged frog and its habitat. The acres affected by of direct and indirect construction-related
impacts on foothill yellow-legged frog and its habitat are less than those described for the
Proposed Project. Operational impacts on foothill yellow-legged frog and its habitat resulting
from operations under Alternative B are similar to those described for the Proposed Project.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction
The majority of the Project study area includes suitable aquatic habitat for western pond turtle
including ponds and Pacheco Creek, suitable nesting habitat in the form of grasslands, and
suitable dispersal habitat consisting of grassland, woodlands, scrub, and chaparral vegetation
communities.
Direct and indirect impacts on western pond turtle as a result of construction activities would be
the same as described above for California red-legged frogs or California tiger salamander
under Impact Bio-8.
Construction impacts associated with Alternative B total approximately 1,780 acres of potential
habitat (including dispersal, nesting, and aquatic habitat) and includes long-term, short-term,
and temporary impacts on western pond turtle. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative B, would
result in the direct long-term loss of approximately 1,369 acres of potential habitat for western
pond turtle. Short-term impacts associated with construction activities such as staging areas
would result in the direct short-term disturbance of approximately 365 acres of habitat. Portions
of the 365 acres of short-term impacts includes areas that would be restored/reclaimed (e.g.,
existing inundation pool and dam footprint) and would include reclaiming these areas back to
functional aquatic, riparian and upland habitat. Temporary impacts associated with temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less) would affect approximately 47 acres of potential habitat. Table 3.5-13
summarizes aquatic and upland/dispersal/nesting habitat impacts for the Proposed Project and
the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
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into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
inspections by a qualified biologist inspections of open pipes, holes, or similar structures to
minimize or avoid entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering the Project site. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on western pond turtle would still occur. Table 3.5-13 summarizes aquatic and
upland/dispersal/nesting habitat impacts for the Proposed Project and the other action
alternatives.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative B that would include permanent light sources.
Short-term impacts are associated with construction activities such as staging areas that would
result in construction noise and vibration impacts. Temporary impacts associated with
Alternative B comprise areas that would experience construction-related disturbances for a year
or less (i.e., temporary construction easements) and include construction noise, vibration, and
temporary lighting sources. These long-term, short-term, and temporary impacts associated with
construction noise, vibration, and lighting would impact this species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area, while attracting predators
that may target this species that may be attracted to temporary and permanent light sources.
The schedule and level of construction activities would be staggered seasonally (i.e., some
activities would be completed within one year, while others would occur for multiple years) and
would occur in specific portions of the Project study area over the life of construction. Therefore,
the level of construction activities and magnitude of impacts to wildlife dispersal and migration
would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on this species through the installation
of wildlife exclusion fence to preclude this species from entering construction activity areas. With
the implementation of these PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to western pond turtle. Section 3.5.3.5 provides detailed descriptions of these mitigation
measures.
Mitigation Measure BI-1a will require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to western pond turtle
aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts on
aquatic resources which may also provide aquatic habitat for western pond turtles. Mitigation
Measure BI-7 would be implemented to conduct field surveys to identify suitable habitat for
special-status animal species within the access and utility area portions of the Project study
area prior to construction Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio that could be accomplished either through the purchase of credits at an agency-approved
mitigation bank, or through the establishment of a single or multiple permittee-responsible
mitigation sites. Mitigation Measure BI-8c will require development of a translocation plan to
move individuals out of harm’s way.
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Compensatory mitigation for this species would be mitigated under Mitigation Measure BI-4c for
impacts on aquatic resources and Mitigation Measure BI-8b for upland/dispersal habitat (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of these mitigation
measures, impacts on western pond turtle aquatic habitat would be mitigated in coordination
with the CDFW. With implementation of these mitigation measures, impacts on this species
would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a less-thansignificant impact on western pond turtles and their aquatic habitat. Aquatic habitat would
gradually change in some areas along the banks of Pacheco Creek to more of a mixed riparian
community (as described in Impact Bio-2). However, Pacheco Creek would still provide aquatic
habitat for western pond turtles in these areas, and basking /upland habitat for the species
would persist in areas away from the primary channel of the creek within the floodplain and
adjacent uplands. In addition, pulse flows would not exceed the capacity of the existing primary
channel and would not impact nesting or dispersal habitat for western pond turtles adjacent to
the primary channel. Therefore, operation impacts on western pond turtles and their habitat
would be less than significant. Impacts on dispersal and migratory corridors are addressed in
Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on western pond
turtle and its habitat. The acres affected by direct and indirect construction-related impacts on
western pond turtle and its habitat are less than those described for the Proposed Project.
Operational impacts on western pond turtle and its habitat resulting from operations under
Alternative B are similar to those described for the Proposed Project.
Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction
The majority of the Project study area provides poor quality habitat for silvery legless lizard and
coast horned lizard given a lack of loose soils for burrowing for silvery legless lizard and sandy
washes to support coast horned lizard. Grasslands, scrub/chaparral, and pasture habitats
present throughout the Project study area, provide potential habitat for the San Joaquin
coachwhip.
Direct and indirect impacts on habitat for silvery legless lizard, coast horned lizard, and San
Joaquin coachwhip as a result of construction activities would be similar as described above for
California red-legged frog or California tiger salamander under Impact Bio-8.
Construction impacts associated with Alternative B total approximately 1,570 acres of potential
habitat and includes long-term, short-term, and temporary impacts on silvery legless lizard,
coast horned lizard, and San Joaquin coachwhip. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative B and would
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result in the direct long-term loss of approximately 1,315 acres of potential habitat for silvery
legless lizard, coast horned lizard, and San Joaquin coachwhip. Short-term impacts associated
with construction activities such as staging areas would result in the direct short-term
disturbance of approximately 210 acres of habitat. Portions of the 210 acres subject to shortterm impacts include areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to a functional aquatic, riparian
and upland habitat. Temporary impacts associated with temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) would affect
approximately 45 acres of potential habitat. Table 3.5-14 summarizes habitat impacts for the
Proposed Project and the other action alternatives.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts such
as permanent facilities associated with Alternative B that would include permanent light sources.
Short-term impacts are associated with construction activities such as staging areas that would
result in construction noise and vibration impacts. Temporary impacts associated with
Alternative B comprise areas that would experience construction-related disturbances for a year
or less (i.e., temporary construction easements) and include construction noise, vibration, and
temporary lighting sources. These long-term, short-term, and temporary impacts associated with
construction noise, vibration, and lighting would impact these species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area, while attracting predators
that may target these species that may be attracted to temporary and permanent light sources.
The schedule and level of construction activities would be staggered seasonally (i.e., some
activities would be completed within one year, while others will occur for multiple years) and
would occur in specific portions of the Project study area over the life of construction. Therefore,
the level of construction activities and magnitude of impacts to wildlife dispersal and migration
would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Given the low potential for silvery legless lizard and coast horned lizard to occur due to the poor
quality of habitat present; the abundance of similar habitat in the Project study area and
immediate vicinity; and with the implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8
direct and indirect impacts on silvery legless lizard, coast horned lizard, and San Joaquin
coachwhip would be less than significant.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
silvery legless lizard, coast horned lizard, or San Joaquin coachwhip or their habitat. Pulse flows
would not exceed the capacity of the existing primary channel and would not impact existing
potential habitat for silvery legless lizard, coast horned lizard, or San Joaquin coachwhip
adjacent to the primary channel. Therefore, there are no impacts on silvery legless lizard, coast
horned lizard, or San Joaquin coachwhip associated with operations. Impacts on dispersal and
migratory corridors for these species are addressed in Impact Bio-18.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat.
The acres affected by direct and indirect construction-related impacts on silvery legless lizard,
San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat are less
than those described for the Proposed Project. Operational impacts on silvery legless lizard,
San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat resulting
from operations under Alternative B are similar to those described for the Proposed Project.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Potential habitat for least Bell’s vireo is limited to low-quality foraging habitat within the
downstream area along Pacheco Creek approximately 5 miles downstream from the Kaiser
Aetna Road and SR 152 intersection. No impacts on least Bell’s vireo would occur as a result of
construction activities associated with Alternative B. Indirect impacts associated with the
changes in downstream flows (including baseflow and pulse flows) would result in beneficial
impacts on the habitat quality for least Bell’s vireo in the downstream area because the riparian
vegetation communities along Pacheco Creek would continue to shift towards a more mixed
riparian vegetation community that would be denser and more stratified (i.e., consist of a variety
of riparian tree species at multiple maturity levels, including understory vegetation) than the
existing condition as described under Impact Bio-1. Therefore, Alternative B would have a
beneficial impact on habitat for least Bell’s vireo in the downstream area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on least Bell’s
vireo and its habitat. Similar to the Proposed Project, Alternative B would have no construction
impacts on least Bell’s vireo and its habitat. Operational impacts on least Bell’s vireo and its
habitat resulting from operations under Alternative B are similar to those described for the
Proposed Project.
Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction
Construction activities (e.g., clearing, grading) would occur during the avian breeding season
(i.e., February through September, depending on the species) and could disturb special-status
avian species (excluding bald and golden eagles) including: grasshopper sparrow, tricolored
blackbird, yellow warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared
owl, western burrowing owl, Swainson’s hawk, Northern harrier, White-tailed kite, California
condor and American peregrine falcon, and nesting migratory birds and raptors (non-specialstatus avian species) in or adjacent to the Project study area. Construction-related impacts on
nesting tricolored blackbirds, Swainson’s hawk, California condor, and American peregrine
falcon would not occur given the lack of nesting habitat present in/near the areas where
construction activities would occur under Alternative B.
Construction-related disturbances on other avian species (i.e., grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier, and white-tailed kite) could result in the incidental loss of fertile
eggs or nestlings, and/or nest abandonment. Removal of vegetation including trees and shrubs
during clearing and grubbing activities to prepare the work areas, including clearing zone 4
within the proposed inundation area, removal of vegetation in clearing zone 1 (as discussed in
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-201

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

Alternatives Development and Project Description Appendix, Section 3.3.2.6) and the removal
of select trees within the expanded reservoir, and other construction activities (e.g., staging
equipment/materials, grading, excavation, and pipe laying near trees) could directly affect
nesting activities. The installation of the new transmission line and substation also presents an
increased risk of electrocution on avian special-status species and other migratory bird and
raptor species.
The expanded reservoir would fill gradually over the course of several years during the wet
months (i.e., winter and spring) before the majority of the nesting activities take place. Both the
duration and timing of filling of the expanded reservoir would limit the amounts of impacts on
active nests outside of clearing zones 1,2 and 4 until such time as the reservoir is full for the first
time.
Construction impacts associated with Alternative B would affect potential nesting and foraging
habitat and include long-term, short-term, and temporary impacts on special-status and nesting
migratory birds in the upstream area and the access and utility area. Direct impacts include
long-term impacts are associated with the expanded reservoir, vegetation clearing, footprint of
new facilities, and other areas that would not passively or actively return to pre-project
conditions after construction; short-term impacts would occur from the establishment of and use
of staging areas; and temporary impacts from activities associated with temporary construction
easements. These include impacts in the upstream area on woody riparian habitats that provide
nesting and foraging habitat for species such as yellow warbler and yellow breasted chat. Within
the upstream area and the utility and access route areas impacts would occur on grassland,
shrubland, and woodland habitats that provide nesting and foraging habitat for most of the
special-status and nesting migratory birds such as grasshopper sparrow, loggerhead shrike,
purple martin, and burrows in grasslands that could provide suitable nesting habitat for western
burrowing owl.
Construction impacts on vegetation communities which provide nesting and foraging habitat for
special-status and nesting migratory birds in the downstream area (e.g., freshwater emergent
vegetation within Ciraulo pond on SCVHA’s property) would not occur, because the conditions
in Pacheco Creek during construction would be similar to existing conditions (i.e., the duration of
surface flows within Pacheco Creek would still support the vegetation communities present in
the downstream area with the hydrologic contributions of South Fork Pacheco Creek, Cedar
Creek, and other tributaries).. Impact acreages associated with this alternative are shown above
in Table 3.5-15.
Construction impacts associated with Alternative B would also affect potential nesting and
foraging habitat and includes long-term, short-term, and temporary impacts on special-status
raptor species: specifically, the loss of grasslands used as nesting habitat for burrowing owls
and foraging habitat for special-status raptors species. Impacts on grasslands and rangeland
habitats within the upstream and downstream areas are associated with nesting habitat for
burrowing owl and foraging habitat for special-status raptor species. Impacts would occur on
marsh habitat at isolated in the upstream area that provides suitable potential nesting and
foraging habitat for short-eared owl and northern harrier. Woodland and scrub habitats that
occur primarily in the upstream and downstream areas may provide suitable nesting habitat for
white-tailed kite and would also be impacted by Alternative B. Within the upstream and
downstream areas, impacts would occur on dense woodland habitats associated with longeared-owl. Within the access and utility area, impacts would occur on potential suitable nesting
(grasslands), and foraging (woodlands) habitat for these special-status and protected raptor
species (Table 3.5-15). No cliff habitats that support American peregrine falcon or California
condor nesting were observed in the Project study area and there are no CNDDB occurrences
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within 5-miles for these species; foraging habitat impacts on these species would be similar to
those species described above that utilize grassland habitats.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
With extensive foraging habitat present in the Project study area and immediate vicinity,
implementation of PAMM BI-1 would avoid impacts on nesting migratory birds and raptors
through pre-construction nesting bird surveys and protective buffers for active nests. With the
implementation of this PAMM direct and indirect impacts to grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite would be significant.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative B that would include permanent light sources.
Short-term impacts are associated with construction activities such as staging areas that would
result in construction noise and vibration impacts. Temporary impacts associated with
Alternative B comprise areas that would experience construction-related disturbances for a year
or less (i.e., temporary construction easements) and include construction noise, vibration, and
temporary lighting sources. These long-term, short-term, and temporary impacts associated with
construction noise, vibration, and lighting would impact these species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others will occur for multiple years) and would occur in specific portions of
the Project study area over the life of construction; therefore, the level of construction activities
and magnitude of impacts to wildlife dispersal and migration would vary both temporarily and
specifically throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting to grasshopper sparrow, yellow warbler, yellow breasted chat,
loggerhead shrike, purple martin, short-eared owl, western burrowing owl, Northern harrier and
white-tailed kite would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1d, BI-4c, BI-8b, BI-13a and BI-13b will be implemented to
reduce impacts to special-status avian species and nesting migratory birds and raptors. Section
3.5.3.5 provides detailed descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. The compensatory mitigation proposed under
Mitigation Measures BI-1d, BI-4c, and BI-8b will offset the impacts on nesting and foraging
habitat for special-status and migratory birds. Implementation of mitigation measure BI-1d
requires that Valley Water will prepare a compensatory mitigation plan for review and approval
by CDFW to acquire mitigation lands to offset direct upstream and indirect downstream impacts
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on riparian habitats and sensitive natural communities a minimum preservation ratio of 2:1, or at
ratios established in coordination with CDFW that will achieve equivalent or greater mitigation.
Compensatory mitigation for impacts to special-status and migratory birds and raptors nesting
and foraging habitat would be covered under the compensatory mitigation for aquatic resources
(under Mitigation Measure BI-4c) and California tiger salamander, California red-legged frog,
foothill yellow-legged frog and western pond turtle upland and dispersal habitat (under Mitigation
Measure BI-8b) as these habitats overlap with avian nesting and foraging habitats. The
implementation of Mitigation Measure BI-8b will require compensatory mitigation for the loss of
habitat at a 2:1 ratio which equates to approximately 3,200 acres of habitat and would more
than cover the impacts on special-status and migratory birds and raptors. Implementation of
Mitigation Measure BI-13a would be implemented to minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species. Mitigation
Measure BI-13b will be implemented to minimize and avoid areas occupied by western
burrowing owls by conducting focused surveys prior to construction following CDFW protocols
(CDFW 2012). With implementation of these mitigation measures this impact would be reduced
to less than significant.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). The new flow regime would result in
beneficial impacts on special status and nesting migratory birds and raptors that utilize
freshwater emergent vegetation and riparian habits in the downstream area, because perennial
flows in Pacheco Creek would increase the extent and quality of habitat. The changes in flows
would not have a meaningful impact on the other habitats (e.g., grasslands, shrublands,
agriculture, etc.) for the special-status species and nesting migratory birds and raptors rely that
on the downstream area given the conditions for those habitats would be similar to existing
conditions. Therefore, Alternative B would have a beneficial impact on habitat for special-status
and migratory birds and raptors that utilize freshwater emergent vegetation and riparian habitats
and would have no impact on the species that rely on other habitat types in the downstream
area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on special-status
avian species and nesting migratory birds and raptors (excluding bald and golden eagles) and
their habitat. The acres affected by direct and indirect construction-related impacts on specialstatus avian species and nesting migratory birds and raptors (excluding bald and golden eagles)
and their habitat are less than those described for the Proposed Project. Operational impacts on
special-status avian species and nesting migratory birds and raptors (excluding bald and golden
eagles) and their habitat resulting from operations under Alternative B are similar to those
described for the Proposed Project.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction
Construction activities occurring during eagle nesting season (i.e., January through July) would
have similar impacts as those described above under Impact Bio-13.
The majority of the upstream and downstream areas provide suitable nesting habitat for bald
eagles and golden eagles; however, only three active eagle nests (two bald eagle and one
golden eagle) were observed in or near the Project area during the surveys conducted in 2020
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(Attachment D of the Biological Resources – Botanical/Wildlife Appendix). Within the access
and utility area, potential suitable nesting habitat for these species was also identified based on
desktop analysis. Construction impacts associated with Alternative B total approximately 104
acres of potential nesting habitat and up to about 98 acres of potential foraging habitat for bald
eagle associated with Pacheco Reservoir. For golden eagles 104 acres of potential nesting
habitat and 622 acres of foraging habitat for golden eagle would be subject to long-term, shortterm, and temporary impacts. Table 3.5-16 above summarizes nesting and foraging habitat
impacts for Alternative B and the other action alternatives. Long-term impacts consist of
construction footprints of permanent facilities and associated infrastructure such as the new
dam and associated facilities, new access roads, expanded reservoir, transmission line,
interchange area, and other areas that would be permanently affected as a result of Alternative
B would result in the direct long-term loss of potential nesting and foraging habitat. Short-term
impacts associated with construction activities such as staging areas would result in the direct
short-term disturbances of nesting and foraging habitat. Temporary impacts include areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements). Implementation of PAMM BI-1 would avoid impacts on nesting
migratory birds and raptors by conducting pre-construction nesting bird surveys and establishing
protective buffers for active nests. With the implementation of this PAMM direct and indirect
impacts would be less than significant.
In addition to direct impacts, indirect impacts on potential nesting and foraging habitat for these
species could occur during construction activities associated with Alternative B. Construction
activities would result in the degradation of suitable nesting habitat because of removal of trees
for nesting, vegetation cover for prey species, or changes in vegetation structures for prey
species. Project construction in or near suitable nesting and foraging habitat may take multiple
years to complete; therefore, direct and indirect impacts could occur over several years.
Although no nests were observed within the upstream area, potentially suitable habitat for this
species does occur upstream. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat by
reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
In addition, inundation resulting from expansion of the reservoir would result in direct impacts on
potential nesting and foraging habitat for these species and would result in a loss of potential
nesting and foraging habitat. However, the expanded reservoir would provide additional aquatic
foraging habitat relative to existing conditions for bald eagle. Project implementation could result
in the degradation of suitable nesting habitat because of removal of trees for nesting, vegetation
cover for prey species, or changes in vegetation structures for prey species. Project
construction in or near suitable nesting and foraging habitat may take multiple years to
complete; therefore, direct and indirect impacts could occur over several years. Although no
nests were observed within the upstream area, potentially suitable habitat for this species does
occur upstream and the construction of the transmission line and substation presents a risk of
electrocution to individuals of the species; therefore, these impacts would be significant.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative B that would include permanent light sources.
Short-term impacts associated with construction activities such as staging areas would result in
construction noise and vibration impacts. Temporary impacts associated with Alternative B
comprise areas that would experience construction-related disturbances for a year or less (i.e.,
temporary construction easements) and include construction noise, vibration, and temporary
lighting sources. These long-term, short-term, and temporary impacts associated with
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-205

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

construction noise, vibration, and lighting would impact these species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others would occur for multiple years) and would occur in specific portions
of the Project study area over the life of construction; therefore, the level of construction
activities and magnitude of impacts to wildlife dispersal and migration would vary both
temporally and spatially throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-7, BI-8b, BI-13, BI-14a and BI-14b will be implemented to reduce
impacts to bald and golden eagles. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Implementation of Mitigation Measure BI-7 would be implemented to conduct field surveys to
identify suitable habitat for special-status animal species (e.g., bald eagles and golden eagles)
within the access and utility area portions of the Project study area prior to construction. The
compensatory mitigation proposed under Mitigation Measure BI-8b will offset the impacts on
bald eagle and golden eagle nesting and foraging habitat given the overlap between bald eagle
and golden eagle habitat and California red-legged frog and California tiger salamander habitat
(i.e., the species utilize the same/similar habitat types). The implementation of Mitigation
Measure BI-8b will require compensatory mitigation for the loss of habitat at a 2:1 ratio which
equates to approximately 3,200 acres of habitat and would more than cover the impacts on bald
eagle and golden eagle habitat. Mitigation Measure BI-13a will be implemented to minimize the
potential for collision and electrocution to eagles, California condors, and other passerine and
raptor species. This measure includes the retrofitting of existing power poles and transmission
lines within the Project study area reduce electrocution hazards to eagles. Mitigation Measure
BI-14a will require protocol-level surveys, in addition to PAMM BI-1 one to two years prior to
construction to identify eagle nests and territories within the vicinity of the Project study area.
Mitigation Measure BI-14b will provide compensatory mitigation for impacts on bald and golden
eagle nesting and foraging habitat. With implementation of this mitigation measure, this impact
would be reduced to less than significant.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for bald eagles; there would be no impact on golden eagles and their
habitat. Pulse flows would not exceed the capacity of the existing primary channel and would
not impact existing potential nesting habitat adjacent to the primary channel. The expanded
reservoir and more perennial flow within Pacheco Creek would provide an increase in foraging
habitat with an increase in prey species for bald eagle (i.e., fish species). Therefore, there are
no impacts on bald eagle or golden eagle associated with operations.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on bald eagles
and their habitat. The acres affected by direct and indirect construction-related impacts on bald
eagles and their habitat are similar to those described for the Proposed Project. Operational
impacts on bald eagles and their habitat resulting from operations under Alternative B are
similar to those described for the Proposed Project.
In comparison to the Proposed Project, Alternative B would have greater impacts on golden
eagles and their habitat, primarily associated with greater impacts to non-aquatic foraging
impacts because of the staging and borrow sites. The acres affected by direct and indirect
construction-related impacts on golden eagles and their habitat are greater than those
described for the Proposed Project. Operational impacts on golden eagles and their habitat
resulting from operations under Alternative B are similar to those described for the Proposed
Project.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction
Construction impacts associated with Alternative B total approximately 1,681 acres of potential
denning and foraging habitat and includes long-term, short-term, and temporary impacts on
mountain lion and American badger. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative B and would result in the
direct long-term loss of approximately 1,358 acres of potential denning habitat for American
badger and foraging habitat for these species. Short-term impacts associated with construction
activities such as staging areas would result in the direct short-term disturbance of
approximately 276 acres of denning and foraging habitat. Portions of the 276 acres of shortterm impacts include areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to functional aquatic, riparian and
upland habitat. Temporary impacts that are associated with activities within temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less) would affect approximately 47 acres of potential denning and foraging habitat.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to avoid or minimize entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Although there would be a long-term and short-term loss of habitat for these species, it would
not significantly reduce denning and foraging habitat that occurs within the surrounding area
adjacent to the Project site, ample habitat would remain within the Project study area and the
surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit
E). With the implementation of these PAMMs direct and indirect impacts would be less than
significant.
In addition to direct impacts, indirect impacts on potential denning and foraging habitat for these
species would occur during construction activities associated with Alternative B. Indirect impacts
would include degradation of vegetation communities due to the introduction of non-native
species and removal of trees and shrubs. Implementation of PAMM BI-4, PAMM BI-5, PAMM
BI-11, and PAMM BI-12 would minimize the potential for indirect impacts on potential foraging
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habitat by reducing the introduction of NNIPs and pathogens. With implementation of these
PAMMs indirect impacts would be less than significant.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with Alternative B that would
include permanent light sources. Short-term impacts are associated with construction activities
such as staging areas that would result in construction noise and vibration impacts. Temporary
impacts associated with Alternative B comprise areas that would experience constructionrelated disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for these species as it provides a much larger permanent water
source and increased foraging habitat for these species and prey species. Pulse flows would
not exceed the capacity of the existing primary channel and would not impact existing potential
denning habitat adjacent to the primary channel. Therefore, there are no impacts on mountain
lion or American badger associated with operations. Impacts on mountain lion or American
badger dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on mountain lion
and American badger and their habitat. The acres affected by direct and indirect constructionrelated impacts on mountain lion and American badger and their habitat associated with
Alternative B are less than those described for the Proposed Project. Operational impacts on
mountain lion and American badger and their habitat resulting from operations under Alternative
B are similar to those described for the Proposed Project.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
Construction
The long-term, short-term, and temporary construction impacts associated with the
implementation of Alternative B on potential dispersal habitat for San Joaquin kit fox would total
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approximately 130 acres and include 76 acres of long-term impacts (e.g., construction footprints
of the new dam and associated facilities, new access roads, expanded reservoir, transmission
line, interchange area); approximately 52 acres of short-term impacts (e.g., staging areas),
which include 50 acres that would be restored/reclaimed within the existing inundation pool; and
two acres of temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less).
In addition to direct impacts, indirect impacts would include increases in predation by attracting
predators (e.g., coyote) to the Project study area and displacement of individuals as a result of
construction noise and lighting (see Impact Bio-17 for further discussion on this impact). Indirect
impacts associated with an increase in competition between individuals as a result of less
available dispersal denning habitat or displacement of individuals into surrounding areas would
not occur given the very low likelihood the species occur in the Project study area, poor habitat
conditions, and the amount of similar dispersal habitat present adjacent to the Project study
area and the surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix
Attachment A, Exhibit E).
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures; removal of trash from the worksite to avoid attracting
potential predators to the site; and installation of wildlife exclusion fence to preclude specialstatus species from entering construction activity areas. With the implementation of these
PAMMs direct and indirect impacts on San Joaquin kit fox would be less than significant.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative B that would include
permanent light sources. Short-term impacts associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with the Alternative B comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact this
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target this species that may be attracted to temporary
and permanent light sources. The schedule and level of construction activities would be
staggered seasonally (i.e., some activities would be completed within one year, while others will
occur for multiple years) and would occur in specific portions of the Project study area over the
life of construction; therefore, the level of construction activities and magnitude of impacts to
wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on this
species by providing suitable dispersal and migration corridors around construction activities;
therefore, impacts associated with construction noise, vibration, and lighting would be less than
significant.
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Operations
Operational impacts associated with Alternative B would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would not exceed the capacity of
the existing primary channel, and therefore, would not impact adjacent habitat. Therefore, there
would be no impacts on San Joaquin kit fox dispersal habitat as a result of changes in
operational flows. Impacts on wildlife dispersal and migration which would include San Joaquin
kit fox dispersal are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on San
Joaquin kit fox and its habitat. The acres affected by direct and indirect construction-related
impacts on San Joaquin kit fox and its habitat associated with Alternative B are similar to the
Proposed Project. Impacts on San Joaquin kit fox and its habitat resulting from operations under
Alternative B are similar to those described for the Proposed Project.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction
Impacts on the pallid bat, western red bat, western mastiff bat, and Townsend’s big-eared bat
would be similar to those described above for birds. Construction activities could disturb
roosting bats, including maternity roosts, in the riparian vegetation or snags and
building/structures that provide suitable habitat in the Project study area and nearby vicinity.
Foraging activity would also be affected, as the construction activities under Alternative B would
also occur at night; however, an abundance of foraging habitat would still be present elsewhere
in the Project study area. The expanded reservoir would also provide additional foraging habitat
for the special-status bat species once construction is finished.
Alternative B activities would occur during the natal denning period for ringtail (i.e., March 1 to
June 30). The removal of the trees, vegetation, and debris would directly affect ringtail (e.g.,
result in injury, mortality, and loss of habitat) at natal denning locations, if present. Other
construction activities such as grading and excavation, which would have potential to occur near
denning locations would result in reduced fecundity, site abandonment, and/or loss of young.
Construction impacts associated with Alternative B total approximately 945 acres of potential
roosting and denning habitat and includes long-term, short-term, and temporary impacts on
special-status bats and ringtail. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative B and would result in the
long-term impacts on approximately 889 acres of potential roosting and denning habitat. Shortterm impacts associated with construction activities such as staging areas would result in the
direct short-term disturbance of approximately 50 acres of roosting and denning habitat.
Temporary impacts that are associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect approximately 6 acres of potential roosting and denning habitat (Table 3.5-17).
Implementation of PAMM BI-2 and PAMM BI-9c would avoid impacts on roosting bats and
ringtail through exclusion of potential roosting habitat within 500 feet of construction areas 6
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months prior to the start of construction. With the implementation of these PAMMs direct and
indirect impacts would still be significant.
In addition to direct impacts, indirect impacts on potential roosting and denning habitat for these
species could occur during and after construction activities associated with Alternative B. These
indirect impacts would include degradation of vegetation communities due to the introduction of
non-native species, increases in predation by attracting predators to the site, and displacement
of individuals as a result of construction noise and lighting (see Impact Bio-17 for further
discussion on this impact). Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential roosting and denning
habitat by reducing the introduction of NNIPs and pathogens, and PAMM BI-3 would minimize
the potential for indirect impacts by reducing potential for predators within the Project study
area. With implementation of these PAMMs indirect impacts would be less than significant.
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative B that would include
permanent light sources. Short-term impacts are associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with the Proposed Project comprise areas that would experience constructionrelated disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-9c would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on special-status bats by establishing
exclusion measures to prevent roosting within 500 feet of construction areas. With the
implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4c, BI-7, BI-8b, and BI-17 will be implemented to reduce impacts
to roosting/denning habitat for special-status bats and ringtail. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. Mitigation Measure BI-7 will be implemented to
conduct field surveys to identify suitable habitat for special-status animal species within the
access and utility area portions of the Project study area prior to construction. Mitigation
Measure BI-17 will require a qualified biologist to conduct surveys of suitable bat roosting
locations in and within 250 feet of the Project study area 48 hours prior to construction to
determine the need for installation of exclusionary netting. Compensatory mitigation for specialstatus bats and ringtail will be covered under the compensatory mitigation for impacts to aquatic
resources under Mitigation Measure BI-4c and California tiger salamander and California redlegged frog upland/dispersal habitat (as these habitats overlap with foraging habitat for specialPacheco Reservoir Expansion Project
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status bats) under Mitigation Measure BI-8b. These measures include the restoration and
planting of vegetation, including trees, to compensate for impacts on suitable roosting/denning
and foraging habitat. With implementation of these mitigation measures, this impact would be
reduced to less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and reservoir would have a beneficial impact on foraging habitat for these species as
it provides a more permanent water source and increased foraging habitat for these species and
prey species. Pulse flows would not exceed the capacity of the existing primary channel and
would not impact existing potential roosting/denning habitat adjacent to the primary channel.
Therefore, there are no impacts on special-status bats or ringtail associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts on special-status
bat species, ringtail, and their habitat. The acres affected by direct and indirect construction
impacts on special-status bat species, ringtail, and their habitat associated with Alternative B
would be less than those described for the Proposed Project. Impacts on special-status bat
species, ringtail, and their habitat resulting from operations under Alternative B are similar to
those described for the Proposed Project.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
Construction
Construction impacts associated with Alternative B include long-term, short-term, and temporary
impacts on wildlife dispersal and migration corridors. Based on their respective life history
requirements and mobility, various wildlife species, including special-status wildlife species
could be impacted from dispersing or migrating through the Project study area. These include
species such as: California tiger salamander, California red-legged frog, western pond turtle,
silvery legless lizard, San Joaquin coachwhip, coast horned lizard, mountain lion, San Joaquin
kit fox, American badger and ringtail. Vegetation communities surrounding the existing reservoir
are similar in structure providing suitable habitat for species to disperse and migrate through the
area in search of breeding and/or foraging areas. These species have varying dispersal and
home range distances that generally increase as the relative size of the species becomes
larger.
Long-term impacts would include impediments to wildlife dispersal and migration corridors as a
result of the expanded reservoir, new dam, and associated facilities and infrastructure. Shortterm impacts associated with construction activities such as staging areas would obstruct
dispersal and migration corridors for some species. Temporary impacts that are associated with
Alternative B include areas that would experience construction-related disturbances for a year
or less (i.e., temporary construction easements) that would prevent dispersal or migration
through these areas. Short-term and temporary impacts would affect wildlife by deterring
foraging, dispersal, and migration within and adjacent to the Project study area. The schedule
and level of construction activities would be staggered seasonally (i.e., some activities would be
completed within one year, while others will occur for multiple years) and would occur in specific
portions of the Project study area over the life of construction; therefore, the level of construction
activities and magnitude of impacts to wildlife dispersal and migration would vary both
temporally and spatially throughout the construction period.
The magnitude of long-term impacts on wildlife dispersal and migration corridors would primarily
be associated with the expanded reservoir, new dam, and associated facilities and infrastructure
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and would vary depending upon the species and environmental factors such as water year and
the season. These long-term impacts may not differ significantly from the existing condition
given that existing roads (e.g., SR 152, Kaiser-Aetna Road), Pacheco Reservoir and North Fork
Dam all currently precludes some degree of wildlife movement both spatially and temporally. In
addition, a shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g.,
fee title, easement) by Valley Water as part of all action alternatives. This watershed
management/shoreline buffer area would be managed to minimize water quality effects from
land use activities and would provide continuous dispersal and migration access for species.
The new expanded reservoir under the Proposed Project would not have an increased impact
compared to existing conditions because the expanded reservoir would typically be full during
winter and early spring, with water surface variability occurring throughout the year depending
on seasonal climatic conditions (as illustrated in Table 3.17-5 [Recreation]). Furthermore, larger
animals such as mountain lion and badger, which have larger dispersal and home ranges,
would be less affected by the expanded reservoir even when the reservoir is full given the
mobility of the species. Aquatic and semi-aquatic species such as western pond turtle may
utilize the expanded reservoir to their advantage for dispersal (e.g., swimming to unoccupied
areas within the Project study area). The expanded reservoir would also provide a larger water
source for animals during the dry months and increase the prey base for many species in the
surrounding area.
Implementation of PAMM BI-10 would minimize the potential for direct and indirect impacts
associated with wildlife dispersal and migration corridors by keeping all wildlife crossing
structures (e.g., culverts) unobstructed during construction to the extent practicable, providing
temporary crossings when crossing structures are closed or obstructed, avoiding the placement
fencing across movement routes whenever possible, and avoiding nighttime work within wildlife
movement routes and crossing structures to the extent practicable. The measure would also
include design modifications to add ramps and terraces along bridge abutments to facilitate
wildlife movement when creek flows are present, leaving culvert openings unscreened
whenever possible, and installing culverts at least 36 inches in diameter at wildlife crossing
locations. With the implementation of this PAMM impacts on wildlife dispersal and migration
corridors would be less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have no impacts on terrestrial wildlife dispersal or
migration, because dam releases under normal operations would be contained within the
primary stream channel and not increase the amount of wetted area within the floodplain of
Pacheco Creek. Although surface flows would be perennial (i.e., continuous) downstream from
the new dam under normal operations, these flows would not limit wildlife movement through
culverts or SR 152 under crossings as the water levels would be confined to the primary
channel of the creek. In addition, the creek would still be crossable by wildlife species, since
flows would remain within the existing primary channel (i.e., water depths and velocities would
not change significantly) and would not hinder the ability for wildlife to continue to utilize and
access the culverts and bridge under crossings. In addition to baseflows, pulse flows would not
exceed the capacity of the existing primary channel and would be similar to peak flows during
winter months under the current conditions. Therefore, there are no impacts on wildlife dispersal
and migration corridors associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on wildlife
dispersal and migratory corridors. The acres affected by construction and operational impacts
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on wildlife dispersal and migratory corridors associated with Alternative B are similar to the
Proposed Project. Operational impacts on wildlife dispersal and migratory corridors resulting
from operations under Alternative B are similar with those described for the Proposed Project.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
The activities associated with Alternative B while not covered under the SCVHP could conflict
with actions required by it. Conflict with the SCVHP is limited to California sycamore alluvial
woodlands given the rarity of the community in the SCVHP boundary and the unique ecological
conditions needed to support this community. Namely Alternative B could conflict with Action
LAND-R3 from the SCVHP, which requires the acquisition of at least 40 acres of California
sycamore alluvial woodland and acquired lands to be at least 10 acres in size.
Alternative B could potentially limit the areas available for the SCVHA to preserve/restore
California sycamore alluvial woodlands given the impacts identified in Impact Bio-2 and the
limited amounts of California sycamore alluvial woodlands present in the SCVHP boundaries
and available as described in Action LAND-R3. Specifically, construction would result in direct
impacts on California sycamore alluvial woodland caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of auxiliary access roads, staging areas, dam access roads, borrow
and fill areas, and pipeline temporary construction easements; and long-term impacts
associated with the expanded reservoir, vegetation clearing, footprint of new facilities, and other
areas that would not passively or actively return to pre-project conditions after construction.
Indirect impacts to California sycamore alluvial woodland would also occur from construction
activities within the Project study area and would result in reduced ecological function, altered
species composition, changes to the extent of vegetation communities, or lowered capacity to
support wildlife species of sensitive natural communities or riparian areas. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
California sycamore alluvial woodland is a rare natural community type within the SCVHP
boundaries and consequently, opportunities to preserve and restore or enhance California
sycamore alluvial woodland may be limited within the SCVHP boundaries. The impacts
identified above would occur in both the upstream and downstream areas along North Fork
Pacheco Creek, East Fork Pacheco Creek, South Fork Pacheco Creek, and the mainstem
Pacheco Creek in areas where California sycamore alluvial woodlands are present. Potential
indirect impacts of the flows associated with the Alternative B along Pacheco Creek could occur
on portions of the Pacheco Creek Reserve which is managed by the SCVHA. The impacts
described above pose a potential conflict between the Project and the SCVHP given the
amounts of California sycamore alluvial woodland the SCVHP would need to preserve, if all
impacts described occur within the plan boundaries (Santa Clara County et al. 2012), and the
mitigation need Alternative B would have given the rarity of the vegetation community in the
SCVHP boundaries.
There are 12 PAMMs that will be implemented to minimize and avoid impacts Alternative B
would have on California sycamore alluvial woodlands. Implementation of BMP HM-8, BMP HM10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, and
PAMM WQ-2 will minimize impacts on riparian habitats, which includes California sycamore
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alluvial woodlands, by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-4 will
determine when local ecotypes of native plant species should be used as part of revegetation
seed mixes and restoration plantings as part of restoration efforts, including stream restoration
under PAMM BI-6 and erosion control measures to protect water quality as part of PAMM WQ5. PAMMs Fire-1 and HM-3 will avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
Even with the implementation of these BMPs and PAMMs to avoid a potential conflict with the
SCVHP the impact would still be significant given the amounts of California sycamore alluvial
woodlands present in the plan boundaries and available for the SCVHA to utilize and compared
to the extent of impacts and resultant potential mitigation needed for Alternative B.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1d, BI-2a and BI-2c will mitigate for the loss of California sycamore
alluvial woodlands by conducting sycamore alluvial woodlands mapping of the access utility
area and would prioritize utilizing potential mitigation areas outside of the SCVHP boundary,
with agency approval (e.g., CDFW), to the extent feasible when there are viable options to
mitigate for California sycamore alluvial woodlands to prevent conflicts with the SCVHP.
Therefore, Mitigation Measure BI-2c will reduce impacts from conflicts with the SCVHP,
including conflicting with Action LAND-R3 to a less-than-significant level by prioritizing potential
mitigation opportunities outside of the SCVHP boundaries and allowing the SCVHA to
potentially acquire California alluvial sycamore woodlands that would otherwise be used for
Project mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts and conflict
with the SCVHP. The acres affected by Alternative B’s construction and operational impacts are
similar to those described for the Proposed Project.
Impact Bio-20: Conflict with conservation easements.
Construction
Romero Ranch Conservation Easement Area
Construction of Alternative B would have indirect and direct impacts on the Romero Ranch
Conservation Easement Area, which is held by TNC and is located in the upstream area. Direct
impacts are associated with both access roads improvements and inundation of land subject to
this easement. Improvements (i.e., road surfacing, drainage repair and improvements) to roads
that cross this easement would enhance access to the northern portion of the North Fork
Pacheco Creek watershed for landowners, land managers and emergency personnel. Although
the existing roads have low habitat value, proposed road improvements would impact
approximately 32 acres of land subject to this conservation easement. During construction,
wildlife use could be reduced and construction equipment (e.g., dump trucks, road graders)
would cause temporary noise, vibration, and lighting disturbances, and to a much lesser extent
after these improvements are completed and normal traffic use resumes.
In addition to the long-term impacts associated with the access road improvements,
approximately 19 acres of area within the conservation easement would be subject to
inundation as a result of the expanded reservoir in the East Fork Pacheco Creek and Pine
Springs Canyon drainages. Temporary direct impacts associated construction activities within
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temporary construction easements along the access roads would total approximately 53 acres.
Table 3.5-18 summarizes impacts on the various vegetation communities within the Romero
Ranch Conservation Easement Area for the Proposed Project and other action alternatives.
Implementation of BMP HM-8, BMP HM-10, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI11, PAMM BI-13, PAMM HM-2, and PAMM WQ-2 would minimize impacts on aquatic and
terrestrial habitats by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-1, PAMM BI2, PAMM BI-3, and PAMM BI-8 would minimize the indirect impacts on wildlife through the use
of qualified biologist pre-construction nesting bird surveys and nest avoidance buffers;
inspections of open pipes, holes, or similar structures; removal of trash from the worksite to
avoid attracting potential predators to the site; installation of wildlife exclusion fence to preclude
special-status species from entering the Project study area; and the exclusion of special-status
bats from potential maternity roosts and pre-construction surveys. Implementation of PAMM BI10 would minimize indirect impacts on wildlife dispersal and migratory corridors by keeping
known wildlife crossing structures either unimpeded, providing alternative crossing structures
when necessary, and implementing design features to allow for wildlife to cross structures
unimpeded. PAMM Fire-1 and HM-3 would avoid impacts resulting from fire through the
preparation and implementation of a fire protection and prevention plan. With the
implementation of these BMPs and PAMMs impacts associated with Project construction would
still be significant given the amount of area that would be affected.
Soap Lake Ranch Easement Area
In the downstream area, portions of Pacheco Creek and the entirety of San Felipe Lake are
within the Soap Lake Ranch Easement Area, which is held by the San Benito County
Agricultural Land Trust (Figure 3.5-2). As described in Impact Bio-1, riparian habitats and other
sensitive natural communities growing along the lake margins would be indirectly adversely
affected by sedimentation if a large storm event were to occur during the first few years of
Project construction prior to sufficient vegetation establishment and other stabilization measures
are sufficient to protect water quality levels from exceeding regional standards (see Section 3.20
for more details regarding the risk and potential for this to occur). However, these effects would
result in relatively minor changes to the extent of vegetation communities and would occur over
the timescale of years. As a result, indirect effects to the Soap Lake Ranch Easement area
would be less than significant.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-20 will compensate for construction-related direct
adverse effects on lands within conservation easement areas at a 2:1 preservation ratio or
through the implementation of habitat improvement projects or management actions developed
with and approved by the affected conservation easement parties to reduce impacts on these
resources to a less-than-significant level. As a result, implementation of Mitigation Measure BI20 would reduce impacts on affected conservation easements to a less-than-significant level,
and this impact would be less than significant with mitigation.
Operations
Romero Ranch Conservation Easement Area
Following Project construction, access roads within the Romero Ranch Conservation Easement
Area would be used for landowners and authorized emergency personnel to access properties
in the immediate vicinity of the expanded reservoir and portions of the North Fork Pacheco
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Creek watershed. Because vehicular travel along these pre-existing roads would not increase
relative to pre-Project use, operational impacts would be less than significant.
Soap Lake Ranch Easement Area
As described in Impact Bio-1, operational flows from the expanded reservoir would not increase
water levels or seasonality within the portions of Pacheco Creek within the Soap Lake Ranch
Easement Area or San Felipe Lake. As a result, operational impacts would be less than
significant on the Soap Lake Ranch Easement Area.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts on
conservation easement areas. The acres affected by direct construction-related impacts
associated with Alternative B are similar to the Proposed Project. Indirect impacts resulting from
operations under Alternative B are similar with those described for the Proposed Project.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
Construction
As shown in Table 3.5-23, implementation of Alternative C would result in the direct loss (i.e.,
vegetation removal, ground disturbance, and hydrological modification) of riparian and CDFWdesignated sensitive natural communities caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, borrow and fill areas, temporary and
permanent roads and other areas associated with Alternative C that would not passively or
actively return to pre-project conditions after construction.
Direct impacts on CDFW-designated sensitive natural communities as defined under the MCV
(CNPS 2021a) under Alternative C would be comprised of approximately one acres of
temporary impacts, eight acres of short-term impacts, and 148 acres of long-term impacts (157
acres total). Of the total 157 acres of impacts on sensitive natural communities, approximately
three acres of impacts would occur on vegetation that qualifies as riparian habitat regulated
under FGC Section 1602. Specially, this riparian vegetation consists of the Goodding’s willow –
red willow vegetation alliance. Impacts on riparian vegetation not comprised of CDFWdesignated sensitive natural communities includes approximately two acres of long-term
impacts on mulefat thickets subject to inundation within the expanded reservoir.
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Table 3.5-23. Impacts on Sensitive Natural Communities and Riparian Habitats in the Alternative C
Inundation or Construction Area
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian Temporary

Shortterm

Longterm

Total
Impacts

Impacted Sensitive Natural Communities
Bushy spikemoss mats

No association

3.2

3.2

California bay forest

Umbellularia californica

2.9

2.9

California bay forest

Umbellularia californica –
Quercus agrifolia

0.1

3.8

21.2

25.1

California bay forest

Umbellularia californica /
Toxicodendron diversilobum

0.1

0.2

1.9

2.2

California buckeye groves

Aesculus californica

7.7

7.7

California sagebrush scrub

Artemisia californica – Diplacus
aurantiacus

0.1

0.1

Coast live oak woodland

Quercus agrifolia / Adenostoma
fasciculatum – (Salvia mellifera)

0.4

2.8

3.2

Goodding’s willow – red
willow riparian woodlands

Salix laevigata – Salix lasiolepis

0.2

2.4

3

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. Ilicifolia

0.7

29.5

30.2

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. Ilicifolia
– Fraxinus dipetala

6.8

6.8

34.4

34.9

1.9

1.9

0.2

2.8

3

3.7

4.3

X

0.4

Needle grass – melic grass Nassella pulchra – Avena spp.
grassland
– Bromus spp.

0.5

Needle grass – melic grass Nassella pulchra – Melica
grassland
californica
Needle grass – melic grass
No association
grassland
Valley oak woodland

Quercus lobata – Quercus
agrifolia / grass

0.6

Valley oak woodland

Quercus lobata – Quercus
douglasii

0.1

Valley oak woodland

Quercus lobata – grass

Subtotal

0.1

0.5

0.9

25.7

27.1

1.1

7.6

147.0

155.7

1.5

1.5

1.5

1.5

148.5

157.2

Impacted Riparian Habitats (Non-Sensitive Natural Communities)
Mulefat Thickets

Baccharis salicifolia

X

Subtotal
Total Impacts

1.1

7.6

Notes:
1
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the
State.
2
All impact acreages are rounded up to the nearest tenth of an acre.
3
Vegetation communities with an X in this category are considered riparian and are regulated under FGC Section 1602.
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As described in Section 3.20.3.4 of Chapter 3.20, if a large flow event occurs during the first
phase of channel restoration, phase of channel restoration, residual sediment in Pacheco
Reservoir mobilized by high flow, could result in sediment discharges into Pacheco Creek that
would be transported downstream to sensitive riparian natural communities including
Goodding's willow – red willow riparian woodlands, box elder forest, arroyo willow thickets,
valley oak woodlands, Hind’s walnut and related stands, black cottonwood forest, goldenaster
patches, and mulefat thickets (see Section 3.20, Attachment B of the Biological Resources –
Botanical/Wildlife Appendix). Potential impacts from the deposition of these sediments would
include the covering of submerged trunks, branches, and roots of woody vegetation growing
along the stream, including the shoots of young trees and woody shrubs. However, seedling
and sapling riparian trees can tolerate partial burial under sediments caused by flood pulses
(Kui and Stella 2016). Because partially buried plants will often compensate from burial or
partial burial with an increased growth response, and new areas of sediment can provide
substrate for riparian recruitment, riparian communities downstream from dams often respond
favorably to new sediment inputs (Kui and Stella 2016, Shafroth et al. 2002). As a result,
sediments mobilized and transported into San Felipe Lake would alter the area available for
colonization by terrestrial plants. This would result in changes to the extent and composition of
woody riparian sensitive natural communities including Goodding's willow – red willow riparian
woodlands along the lake margins caused by increased recruitment and compensatory growth
induced by partial sediment burial (i.e., ground disturbance). These changes would likely occur
on the scale of decades (Doyle et al. 2005) and would be less than significant.
Similarly, an increase in recently deposited sediments around the periphery of San Felipe Lake
would result in an increase in the area available for colonization by herbaceous emergent
sensitive natural communities that grow along the lake margins, including hardstem and
California bulrush marsh, pickleweed mats, and salt grass flats following brief periods of partial
burial. Flows with turbidity levels higher than typical storm events resulting from a sediment
pulse would also inundate portions of the alkali meadow, alkali weed – salt grass playas and
sinks, pickleweed mat, and alkali heath marsh sensitive natural communities that grow in low
elevation zones around the lake relative to baseline conditions. However, because these
communities are adapted to periodic flooding with sediment-laden waters transported from
upstream tributaries (e.g., South Fork Pacheco Creek), any increased turbidity and resulting
sedimentation relative to baseline levels would not result in substantial changes to the extent or
composition of these communities. As a result, construction impacts would be less than
significant.
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse impacts that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment; introduction or spread of
Phytophthora and other pathogens; introduction or spread of contaminated soil from equipment
and over-application of water for dust control; introduction or spread of NNIPs; increased
erosion; increased risk of accidental fire caused by construction equipment; and sedimentation.
These indirect impacts would be avoided through implementation of the DIFs described below.
The following DIFs would be implemented to avoid and minimize impacts on aquatic and
terrestrial habitats:
•

BMP HM-8 and HM-10 would avoid contamination through the implementation of spill
prevention training, hazardous material controls, equipment maintenance, and the cleanup of accidental spills.
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•

BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly.

•

PAMM B-4 would determine whether the use local ecotypes would result in a higher
likelihood of revegetation success when native plant species are proposed and utilize
appropriate erosion control measures and revegetation seed mixes to minimize impacts
on habitat function.

•

PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of
these species and would follow the most current guidance for equipment
decontamination provided by CDFW and USFWS to minimize the risk of spreading
invasive and noxious weed species.

•

PAMM BI-6 would restore stream segments impacted by road construction.

•

PAMM BI-7 would minimize impacts during construction on riparian sensitive natural
communities by stabilizing stockpiled soil and mineral resources to prevent impairments
to water quality or damage to plants covered by eroded stockpiled material.

•

PAMM BI-11 and PAMM BI-12 would minimize indirect impacts on riparian and sensitive
natural communities by preventing the spread of Phytophthora and other plant pests and
pathogens that could reduce plant vigor and reproduction or kill infected individuals.
They would also avoid impacts resulting from the transmission of Phytophthora to
vegetation communities from adjacent restoration planting areas by following appropriate
holding and planting guidelines of clean nursery stock grown according to the Guidelines
to Minimize Phytophthora Pathogens in Restoration Nurseries, respectively.

•

PAMM WQ-2 would minimize impacts resulting from impaired water quality, plant
damage and mortality, and soil contamination by designating areas for staging,
stockpiling, and on-site disposal away from riparian and sensitive natural communities;
adequately filtering runoff before it may be allowed to enter water ways; and covering or
implementing erosion control measures around stockpiled materials during the wet
season.

•

PAMM WQ-5 would minimize impacts resulting from vegetation loss, erosion, and
impaired water quality through the application of native seed erosion control mix in areas
of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on water quality by applying wood
chips, masticated brush, or other organic or inorganic materials (e.g., rock) to areas of
exposed soils to suppress weeds; and only using construction materials (e.g., rock, soil,
straw) that are certified weed free.

•

PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.

With the implementation of these DIFs indirect impacts associated with Project construction
would be less than significant.
Due to the types and acres (157 acres) affected by disturbance associated with construction of
Alternative C, impacts on sensitive natural communities and other riparian habitats listed in
Table 3.5-23 would be significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d will be implemented to reduce impacts to
riparian habitats and sensitive natural communities. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures. Implementation of Mitigation Measure BI-1a will
decrease construction-related indirect adverse impacts through implementation of a worker
environmental awareness training program. Implementation of Mitigation Measure BI-1b will
determine the locations and extent of riparian habitats and sensitive natural communities within
the access and utility areas, specifically for the purpose of quantifying any additional impacts on
these resources and ensuring adequate compensatory mitigation is implemented to mitigate for
impacts. Implementation of Mitigation Measure BI-1c will adverse direct impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas will be feasibly avoided in each discrete construction location.
Specifically, this measure will establish no-disturbance buffers that will be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-1d will
compensate for construction-related direct adverse impacts on riparian habitats and sensitive
natural communities through the purchase of either mitigation bank credits or the preservation,
enhancement, and/or restoration at already protected lands or at mitigation sites at a minimum
2:1 ratio or as agreed to by CDFW that will be protected in perpetuity through the recordation of
conservation easements.
With implementation of Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d, impacts on riparian
habitats and sensitive natural communities would be reduced to a less-than-significant level.
Therefore, this impact would be less than significant with mitigation.
Operations
Flows downstream from the existing reservoir within Pacheco Creek have been regulated since
1940. Since that time, releases from North Fork Dam have resulted in perennial flows within
portions of Pacheco Creek as measured by the Dunneville Gage (located at creek mile 8.5) for
25 of the 52 years of available stream flow data (there is a 23-year gap from 1983 – 2006)
(USGS 2021). In many of the intervening years where perennial surface flows did not extend to
the Dunneville Gage, releases were sufficient to maintain perennial flows further upstream in the
system immediately downstream from the existing dam. As a result, hydrologic conditions
throughout Pacheco Creek have been modified from the historical intermittent flow regime to a
perennial flow regime in sections of the creek for over 80 years (SCVHA 2020) (see Section
3.12.1).
With the exception of the sycamore alluvial woodland associations discussed in Impact Bio-2,
the ecological integrity of the sensitive natural communities within the downstream area along
Pacheco Creek are not likely to be negatively affected from operations of Alternative C relative
to baseline conditions, because they formed in response to historical channelization, which
modified substrate conditions in the affected stream reaches, and the modified hydrology within
Pacheco Creek resulting from the operations of the existing reservoir. As described in Section
3.12.3, the more consistent summer baseflows released from the expanded reservoir under the
variable flow regime would support perennial surface water in Pacheco Creek for a greater
distance downstream relative to baseline conditions. These flows would continue to favor the
mixed riparian species adapted to perennial surface hydrology (e.g., willows), resulting in the
expansion of mixed riparian stands along the creek in the downstream area into areas of the
creek that previously did not support these vegetation types.
Increased flow from Pacheco Creek would not be likely to substantially alter the composition
and extent of the sensitive natural communities around San Felipe Lake due to the channelized
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nature of the portion of Pacheco Creek upstream from the lake beginning at creek mile 7 near
Casa de Fruta, fluctuating groundwater table in response to seasonal agricultural use, and
additional hydrologic inputs from other streams that drain into the Santa Clara Valley. In
addition, because San Felipe Lake has an artificial spillway with a fixed elevation, additional
flows entering the lake from Alternative C would produce a corresponding outflow from the lake,
resulting in relatively stable long-term surface water elevations (Figure 3.5-3). Impacts on
sensitive natural communities, including the Gooding’s willow – red willow riparian woodlands
and the following herbaceous sensitive natural communities: hardstem and California bulrush
marsh, pickleweed mat, alkali heath marsh, alkali meadow, alkali weed – salt grass playas and
sinks, and salt grass flats would be minor and consist of small changes to the extent and
relative proportion of species within each community but would not result in substantial
conversion to other community types.
Impacts on sensitive natural communities resulting from Alternative C operations would be
considered indirect-only, because they would occur over time after implementation of Alternative
C. Although vegetation community composition in the downstream area has been shifting since
operation of the existing reservoir began in 1940, consistently higher summer baseflow
conditions associated with Alternative C would favor species intolerant to flood disturbance that
would benefit from perennial surface water within sensitive natural communities to a greater
extent than existing conditions. Because these changes would likely increase the extent of
these sensitive natural communities or would cause changes to the species composition of the
communities but not to the extent where they would be considered another vegetation type,
these impacts would be less than significant.
Comparison with Proposed Project
Alternative C would have greater impacts on sensitive natural communities and riparian habitat
relative to the Proposed Project because the acreage affected by construction-related direct
impacts on sensitive natural communities and riparian habitat associated with Alternative C are
greater than the Proposed Project. Operational impacts on sensitive natural communities and
riparian habitat resulting from operations under Alternative C would have similar impacts to
those described for the Proposed Project during operation.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Sycamore alluvial woodlands are defined as the California Sycamore Woodland Alliance
associations present within the Project study area. Although associations within the California
Sycamore Woodland Alliance vary in regard to the composition of co-dominant species in each
canopy layer, their overstories are all dominated or co-dominated by California sycamore. As a
result, construction- and operational-related activities that have potential to affect the health and
recruitment of individual California sycamore trees are intrinsically linked to the overall extent
and longevity of sycamore alluvial woodlands in the Project study area.
Construction
Construction-related direct impacts on sycamore alluvial woodland natural communities, which
are also classified as riparian habitats, would be the same as those described under Impact Bio1 (i.e., vegetation removal, ground disturbance, and hydrological modification). Specifically,
implementation of Alternative C would result in direct impacts caused by temporary impacts
associated with activities within temporary construction easements; short-term impacts that are
associated with the establishment of and use of staging areas; and long-term impacts that are
associated with the expanded reservoir, vegetation clearing, footprint of new facilities, borrow
and fill areas, temporary and permanent roads, and other areas associated with Alternative C
that would not passively or actively return to pre-project conditions after construction.
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These construction-related impacts on the sycamore alluvial woodland natural communities
would total approximately 49 acres, comprised of less than 0.5 acre of temporary impacts, less
than 0.5 acre of short-term impacts, and nearly 48 acres of long-term impacts (Table 3.5-24).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, including wildlife habitat quality; altered species
composition; or changes to the extent of sensitive natural communities and riparian habitats.
Potential adverse impacts that would result in indirect impacts include contamination from fuel
or lubricant spills from equipment; introduction or spread of Phytophthora and other pathogens;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize impacts on riparian habitats
including sycamore alluvial woodlands by reducing the potential for an accidental discharge of
pollutants and equipment encroachment into features and minimizing the potential for the
degradation of the quality of the features through the introduction of NNIPs and pathogens.
PAMM BI-4 would determine when local ecotypes of native plant species should be used as
part of revegetation seed mixes and restoration plantings as part of restoration efforts, including
stream restoration under PAMM BI-6 and erosion control measures to protect water quality as
part of PAMM WQ-5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through
the preparation and implementation of a fire protection and prevention plan. With the
implementation of these DIFs indirect impacts associated with Alternative C construction would
be less than significant.
Due to the types and extent of disturbance associated with construction of Alternative C
(approximately 49 acres total), direct impacts on sycamore alluvial woodlands would be
significant.
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Table 3.5-24. Alternative C Impacts on Sycamore Alluvial Woodlands in the Project Study Area
Type of Impact (Acres)3

Community1,2
Alliance

Construction

Association

Temporary

California sycamore
woodlands

Platanus racemosa –
No Association

0.3

California sycamore
woodlands

Operations

ShortLong-term Creek Mile 0 to 4
term
28.4

9.3

Platanus racemosa –
Baccharis salicifolia

3.6

0.7

California sycamore
woodlands

Platanus racemosa –
Quercus agrifolia

16.0

2.9

California sycamore
woodlands

Platanus racemosa –
Salix laevigata

21.7

California sycamore
woodlands

Platanus racemosa –
Quercus lobata

2.8

Totals

0.3

0.1

0.1

47.6

37.4

Creek Mile 4 to 7

Creek Mile 7 to
San Felipe Lake

32.6

4.6

10.0
0.9

15.7
4.7

33.5

35.0

Notes:
1
These vegetation communities are considered riparian and are regulated under FGC Section 1602.
2
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the State.
3
All impact acreages are rounded up to the nearest tenth of an acre.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c would be implemented to reduce impacts on
sycamore alluvial woodlands. Implementation of Mitigation Measure BI-1a would decrease
construction-related indirect adverse impacts through implementation of a worker environmental
awareness training program. Implementation of Mitigation Measure BI-2a would determine the
locations and extent of sycamore alluvial woodlands within the access and utility areas,
specifically for the purpose of quantifying any additional impacts on these resources and
ensuring adequate compensatory mitigation is implemented to mitigate for impacts.
Implementation of Mitigation Measure BI-2b would avoid direct adverse impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas would be feasibly avoided in each discrete construction location.
Specifically, this measure would establish no-disturbance buffers that would be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-2c would
compensate for construction-related direct adverse impacts through the preservation,
enhancement, and/or restoration of sycamore alluvial woodlands at already protected lands or
at new mitigation sites at a minimum 2:1 ratio or as agreed to by CDFW. New mitigation sites
would be protected in perpetuity through the recordation of conservation easements to reduce
impacts on these resources.
Within the region surrounding the Project study area (San Benito, Merced, Stanislaus, and
Alameda Counties), there are approximately 600 acres of large, intact stands of sycamore
alluvial woodlands on private lands that are not currently protected by conservation easements
with additional areas within and adjacent to these stands that provide sycamore alluvial
woodland restoration and establishment opportunities (Keeler-Wolf, et al. 1997, GreenInfo
Network 2021). Within Santa Clara County, specifically along South Fork Pacheco Creek and
Pacheco Creek (which is within the Project study area), there are approximately 120 acres of
privately owned sycamore alluvial woodlands not protected by conservation easements
(approximately 16 acres of sycamore alluvial woodlands along Pacheco Creek are owned by
SCVHA) (Keeler-Wolf, et al. 1997, GreenInfo Network 2021, Attachment B of the Biological
Resources – Botanical/Wildlife Appendix). As a result, the mitigation acreage required under
Mitigation Measure BI-2c at a minimum 2:1 ratio is substantially less than the area of the lands
available to provide compensatory mitigation for Alternative C impacts on sycamore alluvial
woodlands. Therefore, compensatory mitigation for impacts on sycamore alluvial woodlands
resulting from Alternative C is considered feasible.
With implementation of Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c, construction related
impacts on sycamore alluvial woodland natural communities would be reduced to a less-thansignificant level. Therefore, this impact would be less than significant with mitigation.
Operations
Existing dam operations have changed the entirely intermittent hydrologic conditions to nearly
perennial conditions in portions of Pacheco Creek. These operational flow changes have likely
altered the historically sparsely vegetated, California sycamore dominated riparian system to
one more densely vegetated with other competing riparian woody species (e.g., willows) with a
muted flood disturbance regime (SCVHA 2020). Once an intermittent stream becomes
regulated and surface water availability increases, new species that are better adapted (e.g.,
possess reproductive traits, growth habits, and water use efficiencies) to perennial flows
outcompete the species that are adapted to historic conditions (Vaghti and Greco 2007).
Operations of Alternative C would be expected to continue the ongoing trend of shifting
downstream vegetation from the historic condition of communities adapted to an intermittent
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annual flow regime punctuated by infrequent, substrate-scouring high flows (i.e., conditions prior
to operation of the existing dam in 1940), to communities dependent on perennial surface flows
and/or shallow groundwater. These impacts would be indirect, because they would occur over
time after implementation of Alternative C.
In reaches of Pacheco Creek that are currently subject to perennial surface water (creek mile 0
to 4) year-to-year, or in those that have been artificially channelized (creek mile 7 downstream
to San Felipe Lake), this transition is evidenced by the presence of mixed riparian vegetation
stands where willows, oaks, and sycamores share dominance of the overstory (Biological
Resources – Botanical/Wildlife Appendix Attachment B). This includes mixed riparian stands
consisting entirely of willows and oaks as well as California Sycamore Woodland Alliance
associations that have substantial proportions of willows and oaks in the overstory (SCVHA
2020). In addition, land management throughout most of Project study area focuses primarily on
livestock grazing, which reduces the reproductive capacity of California sycamores, either
directly or indirectly (Smith 2016; SCVHA 2020; Giles 1998; Smith 1989).
In contrast, in reaches of Pacheco Creek that are currently periodically dry (creek mile 4 to 7), or
on low floodplain terraces away from the primary channel, large stands of California sycamoredominated communities (i.e., Platanus racemosa – No Association and Platanus racemosa –
Baccharis salicifolia associations) persist (Biological Resources – Botanical/Wildlife Appendix
Attachment B; SCVHA 2020; San Francisco Estuary Institute-Aquatic Science Center and H.T.
Harvey & Associates 2017; Smith, Personal Communication, 2020). These areas of sycamore
alluvial woodlands are likely remnants of historically larger stands along those reaches of
Pacheco Creek too dry to promote the rapid expansion of mixed riparian vegetation. In these
areas, relative to baseline conditions, Alternative C operations would result in more consistent
summer baseflows (Chapter 2, Section 3.12.3) that would promote the establishment of willows
and oaks, transitioning the sycamore alluvial woodland stands in these areas to other
associations that include these species as co-dominants (i.e., Platanus racemosa – Quercus
agrifolia, – Quercus lobata, and – Salix laevigata associations). Over time, the sycamore alluvial
woodlands in these areas could further transition to mixed riparian communities that do not
include California sycamore as a dominant species.
However, Alternative C’s consistent summer baseflows would provide higher groundwater levels
during the summer months relative to baseline conditions, potentially benefiting established
sycamores. During extended periods of drought from 2004 – 2020, mature sycamores suffered
extensive mortality along the portion of Pacheco Creek between creek mile 0 and 5 (San
Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Smith,
Personal Communication, 2020), which also contributed to an overall decline of sycamore
alluvial woodlands along Pacheco Creek (SCVHA 2020). In some locations, mature sycamore
mortality reached 50 percent during this time (San Francisco Estuary Institute-Aquatic Science
Center and H.T. Harvey & Associates 2017). Potentially caused by a lowered groundwater
table from a combination of drought conditions and reservoir management, these trees were
primarily located higher in the landscape (e.g., within secondary channels and floodplain
terraces) in areas where groundwater during drought conditions was likely too deep for
sycamore seed or willow recruitment to occur (i.e., between creek mile 4 to 7). Alternative C
operations would result in consistently higher groundwater levels relative to existing conditions
that are likely to benefit the remaining mature sycamores in these locations during drought
conditions (SCVHA 2020). Although groundwater elevations in areas of the outer floodplain
would likely remain too deep in most locations, particularly in drought years, to promote the
recruitment of woody riparian species, the consistent groundwater levels associated with
Alternative C operations would benefit sycamore alluvial woodland plantings at restoration sites
and mature California sycamores by reducing water stress in future drought years (SCVHA
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2020). Further downstream along Pacheco Creek, particularly from creek mile 12 downstream
to San Felipe Lake, this effect would be less pronounced due to the perennially high
groundwater table that results from the presence of successive layers of impervious bedrock
which have formed along fault lines (which bisect Pacheco Creek) and is replenished from the
multiple drainages, including Pacheco Creek (San Benito County Water District Groundwater
Sustainability Agency 2021).
In addition to increasing flow volumes during the growing season relative to existing conditions,
Alternative C operations would limit the frequency, magnitude, and duration of high flow events
during the winter and early spring (Chapter 2, Section 3.12.3). By increasing flow volumes
during the period of California sycamore seed germination and initial seedling root development
(rather than flow volume decreasing during this period) as well as by reducing the frequency of
flood events that have the capacity to scour and remove competing riparian vegetation from
along the primary stream channel, operational flows under Alternative C would reduce the
competitive advantage of California sycamore relative to other species such as willows (Vaghti
and Greco 2007). This would occur along the primary stream channel and adjacent floodplains
to a greater extent than baseline operational flows, resulting in an overall adverse effect on
sycamore alluvial woodland stands along Pacheco Creek.
This effect of muting scouring flows would be particularly pronounced in the portions of the
Pacheco Creek immediately downstream of the existing dam (creek mile 0) to immediately
upstream of Casa de Fruta (approximately creek mile 7), where the existing floodplain is
relatively unconfined and geomorphic processes (e.g., gravel bar formation, lateral channel
migration) can still occur with sufficiently large flood events. Further downstream in the system,
extensive channelization (deepening) of the primary channel and levee construction in some
areas, particularly after creek mile 12, have constrained the natural floodplain of Pacheco Creek
to the extent that these processes are severely muted, limiting the reproductive capacity of
California sycamore within the sycamore alluvial woodlands stands in this portion of Pacheco
Creek.
Vegetation communities in the downstream area have been shifting in response to historic
channelization of Pacheco Creek and later operation of the existing reservoir beginning in 1940,
as evidenced by other California Sycamore Woodland Alliance associations that support high
proportions of oaks and willows in the overstory (SCVHA 2020). However, consistently higher
summer baseflow conditions associated with Alternative C would favor flood disturbanceintolerant species that benefit from perennial surface water to a greater extent, particularly along
the primary stream channel than under existing conditions and the No Project Alternative. These
operational changes would need to be taken into consideration when implementing and
designing sycamore alluvial woodland restoration projects on certain segments of Pacheco
Creek or may require changes to management actions in existing conservation areas to better
accommodate perennial flows within the primary stream channel. Although operational flows are
unlikely to result in the mortality of California sycamore restoration plantings, they may cause an
increase in the rates and severity of anthracnose and Phytophthora infestations (both
pathogens are present at multiple locations within the downstream area [San Francisco Estuary
Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Valley Water 2021]), in
restoration plantings and established trees. While the exact extent and effect of these
pathogens on sycamores in the Pacheco Creek system is unknown, they are known to reduce
plant health and vigor, affecting seedling recruitment as well as tolerance to other stressors
such as drought.
Within the portion of Pacheco Creek beginning at the existing dam (creek mile 0) downstream to
Casa de Fruta (approximately creek mile 7), Alternative C operations would have primarily two
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distinct adverse effects on sycamore alluvial woodlands that would promote competing riparian
vegetation relative to California sycamore; (1) limiting the frequency and magnitude of flood
events with potential to stimulate California sycamore recruitment and (2) increasing the
availability of surface and subsurface water during the dry season, facilitating establishment of
woody riparian species such as willows that can outcompete California sycamore seedlings and
thereby reduce sycamore regeneration. Impacts of Alternative C on downstream sycamore
alluvial woodlands would be reduced through implementation of environmental pulse flows and
drybacks when certain release conditions are met, as described in Chapter 2, Section 3.12.3.
These environmental pulse flows would be timed to mimic the high flows which trigger sycamore
germination and scour-out competing willows. However, the magnitude of the pulse flows, even
coupled with natural flows from tributary drainages, is not expected to reach the magnitude of
natural high flow events due to operational and downstream flooding constraints. Similarly, the
prescribed drybacks are not anticipated to substantially reduce the abundance of mature willows
but would primarily cause a reduction in willow seedling recruitment. Impacts would be further
minimized through the adaptive management plan for ecosystem improvement within Pacheco
Creek (see Chapter 2). However, despite these measures, 71 acres (Table 3.5-24) of sycamore
alluvial woodlands from creek mile 0 to creek mile 7 would be expected to shift to other riparian
vegetation community types at a faster rate and to a greater degree than baseline conditions or
the No Project Alternative. These impacts would be significant.
Within the portion of Pacheco Creek from Casa de Fruta downstream, existing channelization
and constrained floodplain width (beginning approximately at creek mile 7), coupled with
existing, perennially high groundwater levels (beginning at creek mile 12), have resulted in the
current decline of sycamore alluvial woodlands. Due to the disturbed, channelized nature of the
active stream corridor and high groundwater table, effects of Alternative C’s perennial summer
flow and muted scouring flows are not anticipated to substantially accelerate this decline relative
to the baseline conditions or the No Project Alternative. Furthermore, due to the increased
groundwater availability that would be provided by more consistent summer baseflows with
operation of Alternative C, California sycamore individuals in the downstream area would be
more likely to survive following initiation of the new flow regime relative to existing conditions
when substantial proportions of California sycamores suffered mortality during extended periods
of drought. Finally, the implementation of environmental pulse flows and dryback conditions as
well as the project’s Adaptive Management Plan would further reduce impacts. As a result,
impacts from operations on sycamore alluvial woodlands along Pacheco Creek downstream
from creek mile 7 would be less than significant.
These impacts would be indirect, because they would occur over time after implementation of
Alternative C.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-2c would compensate for indirect adverse impacts on
the 71 acres of sycamore alluvial woodlands that occur from creek mile 0 to creek mile 7 from
Alternative C operations through preservation, enhancement, and/or restoration at new
mitigation sites or other already protected lands at a minimum 1:1 ratio or as agreed to by
CDFW. New mitigation sites would be protected in perpetuity through the recordation of
conservation easements. With implementation of Mitigation Measure BI-2c, impacts on
sycamore alluvial woodlands would be reduced to a less-than-significant level. Therefore, this
impact would be less than significant with mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on sycamore
alluvial woodlands. The acreage affected by construction-related direct impacts on sycamore
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alluvial woodlands associated with Alternative C is less than the Proposed Project. Operational
impacts on sycamore alluvial woodlands resulting from operations under Alternative C would
have similar impacts to those described for the Proposed Project during operation.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction
Blue oak woodland and coast live oak woodland alliances that are not considered sensitive
natural communities but provide environmental benefits and habitat for wildlife species are
throughout present in the Project study area. Construction activities associated with Alternative
C would directly and indirectly impact these natural communities. Direct impacts associated with
construction activities include the removal of vegetation in these the communities and
disturbance of areas where these natural communities occur. Indirect impacts would consist of
the spread or introduction of plant pathogens and NNIPs that compete with native species in
these communities.
Approximately 867 acres of blue oak woodland and coast live oak woodland alliance natural
communities would be directly affected by long-term, short-term, and temporary impacts
associated with the construction of Alternative C (Table 3.5-8). Long-term impacts associated
with the expanded reservoir, new dam, access roads, and other facilities and infrastructure on
non-sensitive blue oak woodland and coast live oak woodland alliances total approximately 831
acres. Short-term impacts are associated with construction activities such as staging that would
result in the disturbance of approximately 34 acres of blue oak woodland and coast live oak
woodland alliance natural communities and include areas that would be affected as a result of
restoration activities between the proposed dam and existing dam that would be
restored/reclaimed following construction. Areas to be restored/reclaimed include portions within
in the existing inundation pool and dam footprint that would be restored/reclaimed to a natural
state (e.g., blue oak woodlands in uplands above the North Fork Pacheco Creek corridor).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) are expected
to affect approximately two acres of blue oak woodland and coast live oak woodland alliance
natural communities (Table 3.5-8).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings,
introduction of spread of contaminated soil from equipment, and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8 would avoid contamination from fuel spillage by providing
containment sufficient to capture any accidental spills and avoid direct contact with soil, surface
waters, or the storm drainage system and would require equipment to be properly maintained to
minimize the risk of leaks occurring within or adjacent to environmentally sensitive areas. BMP
HM-10 would minimize soil contamination through the implementation of spill prevention
training, hazardous material controls, and the clean-up of accidental spills. Implementation of
BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly. To
minimize impacts on habitat function, PAMM B-4 would determine whether the use local
ecotypes would result in a higher likelihood of revegetation success when native plant species
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are proposed and utilize appropriate erosion control measures and revegetation seed mixes. In
addition, PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of these
species and would follow the most current guidance for equipment decontamination provided by
CDFW and USFWS to minimize the risk of spreading invasive and noxious weed species. To
minimize impacts on riparian and sensitive natural communities, implementation of PAMM BI-6
would restore stream segments impacted by road construction.
To avoid and minimize indirect impacts caused by Phytophthora, PAMM BI-11 and PAMM BI-12
would minimize indirect impacts on non-sensitive oak woodland communities by preventing the
spread of Phytophthora and other plant pests and pathogens that could reduce plant vigor and
reproduction or kill infected individuals. They would also avoid impacts resulting from the
transmission of Phytophthora to vegetation communities from adjacent restoration planting
areas by following appropriate holding and planting guidelines of clean nursery stock grown
according to the Guidelines to Minimize Phytophthora Pathogens in Restoration Nurseries,
respectively. Implementation of PAMM WQ-2 would minimize impacts resulting from plant
damage and mortality, and soil contamination by designating areas for staging, stockpiling, and
on-site disposal away from non-sensitive oak woodland communities; adequately filtering runoff
before it may be allowed to enter water ways; and covering or implementing erosion control
measures around stockpiled materials during the wet season. Indirect impacts on water quality
would be further minimized through implementation of PAMM WQ-5, which would minimize
impacts resulting from vegetation loss, and erosion through the application of native seed
erosion control mix in areas of exposed soils above the ordinary highwater mark of waterways
and the expanded reservoir. It would also further minimize impacts on blue oak woodland and
coast live oak woodland alliance natural communities by applying wood chips, masticated
brush, or other organic or inorganic materials (e.g., rock) to areas of exposed soils to suppress
weeds; and only using construction materials (e.g., rock, soil, straw) that are certified weed free.
PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
With the implementation of these PAMMs, impacts on these two types of natural communities
would still be significant given the amount of affected blue oak woodland and coast live oak
woodland alliance natural communities.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-8b will mitigate for the loss of blue oak woodland and
coast live oak woodland alliances given the overlap between these vegetation communities and
the California red-legged frog and California tiger salamander upland habitat that will be
mitigated at a 2:1 ratio under Mitigation Measure BI-8b. While there could be some variability in
the types and quantities of vegetation communities that would be used to compensate for
impacted California red-legged frog and California tiger salamander upland and dispersal
habitat, the upland habitats preserved under Mitigation Measure BI-8b will also compensate for
impacted blue oak woodland and coast live oak woodland alliances. The blue oak woodland and
coast live oak woodland alliances affected by Alternative C would be mitigated for using the
same or similar habitat in coordination with CDFW and the USFWS. With the implementation of
Mitigation Measure BI-8b impacts on blue oak woodland and coast live oak woodland alliance
natural communities, this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
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meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
blue oak woodland and coast live oak woodland alliance natural communities given they are
largely associated with upland areas and outside the floodplain of Pacheco Creek. Therefore,
there would be no impacts on these natural communities associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on non-sensitive
oak woodland communities. The acres affected by direct and indirect construction impacts on
non-sensitive oak woodland communities associated with Alternative C is less than those
described for the Proposed Project. Impacts on non-sensitive oak woodland communities
resulting from operations under Alternative C are similar with those described for the Proposed
Project.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction
Construction impacts associated with Alternative C total approximately 148 acres of potential
waters of the United States and 230 acres of potential waters of the State and includes longterm, short-term, and temporary impacts. Table 3.5-9 in the above write up for Impact Bio-4
under Proposed Project summarizes potential impacts on aquatic resource for this alternative.
Long-term impacts consist of the construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative C and would result in the direct long-term loss of potential
waters of the United States and potential waters of the State. Short-term impacts associated
with construction activities such as staging areas would result in the direct short-term
disturbance (i.e., dredging and filling) of potential waters of the United States and potential
waters of the State. These short-term impacts include acres of potential waters of the United
States and potential waters of the State that would be affected as a result of the restoration
activities between the proposed dam and the existing dam and would be restored/reclaimed
following construction. Areas to be restored/reclaimed include areas associated with removal of
North Fork Dam and draining Pacheco Reservoir. Efforts would include reclaiming these areas
back to provide functional aquatic, riparian/floodplain, and upland habitat. Temporary impacts
associated with activities within temporary construction easements (i.e., areas that would
experience construction-related disturbances for a year or less) would affect potential waters of
the United States and potential waters of the State.
PAMM BI-4 and PAMM BI-6 would be implemented following construction to minimize impacts
and restore the features effected by short-term and temporary disturbances to pre-Project
conditions to the extent practicable. With the implementation of these PAMMs and the
restoration/reclamation of portions of the existing reservoir and removal of North Fork Dam,
significant impacts on potential waters of the United States and potential waters of the State
would still occur.
In addition to direct impacts, indirect impacts on potential waters of the United States and
potential waters of the State could occur during construction activities associated with
Alternative C. These indirect impacts would include degradation of water quality, degradation of
the quality and function of wetland features (e.g., change in vegetation from native to non-native
species), and changes in hydrology from topographic changes to features both within and
adjacent areas subject to construction activities. Implementation of PAMMs PAMM BI-4, PAMM
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BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM BI-14
would minimize the potential for indirect impacts on potential waters of the United States and
potential waters of the State by reducing the likelihood for an accidental discharge of pollutants
and/or equipment encroachment into features and minimizing the potential for the degradation
of the quality of the features through the introduction of NNIPs and pathogens. With the
implementation of these PAMMs indirect impacts would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-4a, BI-4b and BI-4c will be implemented to further minimize, avoid, and
mitigate impacts. Mitigation Measure BI-4a will be implemented to conduct delineations for
aquatic resources within the access and utility area portions of the Project study area prior to
construction activities. Mitigation Measure BI-4b will provide aquatic resources avoidance
buffers. Mitigation Measure BI-4c will provide compensatory mitigation (at a 2:1 mitigation ratio
or as determined by the appropriate regulatory agencies as achieving equivalent or greater
mitigation) for loss (i.e., short-term and/or long-term impacts) of waters of the United States and
waters of the State as a result of Alternative C. With these mitigation measures, this impact
would be reduced to less-than-significant level.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in the flow regime of Pacheco Creek would occur (i.e., operations associated
with the proposed facilities in the upstream area and the access and utility area would not
change meaningfully from those under the current condition). Downstream flows (including
baseflow and pulse flows) associated with the new dam and expanded reservoir would have no
impact on potential waters of the United States and potential waters of the State because pulse
flows would not exceed the capacity of the existing primary channel and the proposed flow
releases and water elevations within Pacheco Creek would not differ significantly from the
current conditions.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on waters of the
United States and waters of the State. The acres affected by construction-related direct and
indirect impacts on waters of the United States and waters of the State associated with
Alternative C are less than the Proposed Project. Operational impacts on waters of the United
States and waters of the State resulting from operations under Alternative C would have similar
impacts to those described for the Proposed Project during operation.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
Alternative C construction impacts on special-status plant species identified within the upstream
area of the Project study area include impacts from both long-term (e.g., expanded reservoir,
proposed dam and associated facilities) and short-term (e.g., staging areas) activities. Longterm activities (inundation, new flow regime) associated with Alternative C would impact eight of
the 13 special-status plant species identified in the upstream and downstream areas of the
Project study area including:
•

Santa Clara thorn-mint (Acanthomintha lanceolata) CRPR 4.2

•

Parry’s rough tarplant (Centromadia parryi ssp. Rudis) CRPR 4.2

•

Brewer’s clarkia (Clarkia breweri) CRPR 4.2
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•

Hospital Canyon larkspur (Delphinium californicum ssp. Interius) CRPR 1B.2

•

large-flowered leptosiphon (Leptosiphon grandifloras) CRPR 4.2

•

Hall’s bush-mallow (Malacothamnus hallii) CRPR 1B.2

•

woodland woolythreads (Monolopia gracilens) CRPR 1B.2

•

most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) CRPR 1B.2

Collectively, long-term impacts on these eight special-status plant populations consist of 26
populations and approximately 30,000 individuals. Table 3.5-10 in the above write up for Impact
Bio-5 under Proposed Project summarizes the special-status plant species impacts for this
alternative. Short-term impacts would affect approximately two individuals from the same
populations of Hall’s bush-mallow affected by the long-term impacts. Given that the short-term
impact areas would be affected for multiple growing seasons it is unlikely that the impacted
species would return naturally once the channel restoration activities are completed; therefore,
these short-term impacts are grouped with the long-term impacts for the purposes of this impact
discussion in the remainder of this analysis. This would be a significant impact.
Alternative C would also result in indirect impacts on the eight special-status plant species, and
other regionally occurring native species from the spread and introduction of NNIP species into
the Project study area during construction and other activities (e.g., operations and maintenance
activities). The spread or introduction of NNIP species would degrade the quality of habitat and
limit the resources available for the regionally occurring native plant species, including specialstatus plant species. PAMM BI-4, PAMM BI-5, PAMM BI-11 and PAMM BI-12 would limit and
minimize the spread or introduction of NNIP by cleaning equipment prior to entering the site,
using appropriate native species seed mixes that are weed-free for replanting and erosion
control efforts, and removing NNIPs encountered during construction and operations and
maintenance activities. This impact would be less than significant.
Alternative C impacts (both direct and indirect) on Santa Clara thorn-mint, Parry’s rough
tarplant, Brewer’s clarkia, Hospital Canyon larkspur, large-flowered leptosiphon, Hall’s bushmallow, woodland woolythreads, and most beautiful jewel-flower would be significant given the
number of populations and individuals that would be affected.
The other five special-status plant species (Hoover’s button-celery, spiny-sepaled button-celery,
prostrate vernal pool navarretia, saline clover, and San Joaquin spearscale) would not be
directly impacted by Alternative C construction as they are located within the downstream area
near San Felipe Lake. Operational impacts associated with Alternative C would be limited to the
downstream area where changes in Pacheco Creek flows would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Impacts associated with
changes in downstream flows (including baseflow and pulse flows) would be less than
significant on Hoover’s button-celery, spiny-sepaled button-celery, prostrate vernal pool
navarretia, saline clover, and San Joaquin spearscale given that the proposed flow releases and
water elevations within Pacheco Creek and San Felipe Lake would not differ substantially from
the current conditions, and all five of these plant species are located between 2 to 6 feet above
the spillway elevation of San Felipe Lake (i.e., water would spill/drain from the spillway into
Miller Canal before the populations could be inundated by changes in flows) (Figure 3.5-3).
Impacts on special-status botanical species that may occur within the access and utility area,
include all special-status plant species that may occur in the upstream and downstream areas of
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the Project study area, and Lemmon’s jewelflower, and Arburua Ranch jewelflower. Impacts on
special-status plants would be minimized with the implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-11, and PAMM BI-12. These PAMMs will limit and minimize the indirect impacts
associated with the potential spread or introduction of NNIPs by cleaning equipment prior to
entering the site, using appropriate native species seed mixes that are weed free for replanting
and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. Direct impacts on special-status botanical species that
may occur within the access and utility area would be significant because substantial portions of
CRPR species populations may be impacted for multiple growing seasons or completely
removed, and because impacts on CESA or ESA listed plant species may be unavoidable.
Mitigation and Level of Significance After Mitigation
Mitigation Measure BI-1a requires environmental training and biological monitoring by a
qualified biologist to inform the crews about special-status species and habitat that could occur
on site. Mitigation measure BI-5a will be implemented to reduce impacts on special-status plant
species that may occur in the access and utility area portion of the Project study area by
performing focused botanical surveys in that area to identify special-status plant populations
prior to construction activities. Mitigation Measure BI-5b will be implemented to further minimize
impacts on special-status plant species by establishing avoidance buffers and fencing around
populations that would not be impacted by construction activities. Mitigation Measure BI-5c will
also be implemented to offset the loss of the special-status plant populations by compensating
for long-term and short-term impacts at a 2:1 ratio (as determined by the appropriate regulatory
agencies to achieve equivalent or greater mitigation). With the implementation of Mitigation
Measure BI-1a, Mitigation Measure BI-5a, Mitigation Measure BI-5b and Mitigation Measure BI5c impacts on Santa Clara thorn-mint, Parry’s rough tarplant, Brewer's clarkia, Hospital Canyon
larkspur, large-flowered leptosiphon, Hall's bush-mallow, woodland woolythreads, most beautiful
jewel-flower, and other special-status plant species that may occur in the access and utility area
portion of the Project study area would be reduced to a less-than-significant level since longterm and short-term impacts would be avoided, minimized, or compensated for at a 2:1 ratio.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on special-status
plant species. The acreage impacted by direct and indirect construction-related impacts on
special-status plants are less than those described for the Proposed Project. Operational
impacts on special-status plants resulting from operations under Alternative C are similar with
those described for the Proposed Project.
Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction
No suitable vernal pools or seasonal wetlands inundated for sufficient duration to support vernal
pool fairy shrimp and vernal pool tadpole shrimp were identified within the upstream and
downstream areas. As such, within these areas, no impacts on vernal pool fairy shrimp or vernal
pool tadpole shrimp would occur in these areas as a result of Alternative C.
Based on desktop mapping efforts several seasonal wetlands were identified within the access
and utility area. These seasonal wetlands may provide marginal (i.e., low quality) habitat for
vernal pool fairy shrimp and vernal pool tadpole shrimp should the features be inundated for a
sufficient durations and depths to support the species’ life cycles. None of the seasonal
wetlands that may provide habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp in
the access and utility area would be directly impacted by long- or short-term activities. Indirect
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impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp or their habitat may occur
where suitable habitat is present up to 200 feet from construction activities (i.e., surface and
drainage improvements to existing roads), depending upon the site conditions (e.g., topography,
soil) associated with each feature. These indirect impacts on potential habitat including the
degradation of the quality of potential habitat, will be minimized and/or avoided (placement of
power poles) with the implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-8, and
PAMM BI-9a. The implementation of these PAMMs will reduce the potential for indirect impacts
by minimizing the potential for the introduction or spread of NNIP species into potential habitat
and the potential for inadvertent impacts (e.g., spill or discharge of materials into the features)
on potential habitat outside of the disturbance area footprint and provide buffers to wetlands to
that cannot be practicably avoided outside the inundation area. Therefore, impacts on vernal
pool fairy shrimp and vernal pool tadpole shrimp would be less than significant.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would have no impact on vernal
pool fairy shrimp or vernal pool tadpole shrimp because there is no habitat for these species.
Therefore, there would be no impacts on these species associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on vernal pool
fairy shrimp and vernal pool tadpole shrimp and their habitat. The acres affected by direct and
indirect construction-related impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp
and their habitat are similar to those described for the Proposed Project. Operational impacts
vernal pool fairy shrimp and vernal pool tadpole shrimp and their habitat resulting from
operations under Alternative C are similar with those described for the Proposed Project.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction
The Project study area may provide potential marginal (i.e., low quality) foraging and nesting
habitat for western bumble bee and crotch bumble bee; however, as stated above in Section
3.5.1.2, the known populations are restricted to areas outside the Project study area (CDFW
2019), and the species is unlikely to occur. The Project study area is near the boundary of the
currently understood range for western bumble bee and crotch bumble bee and the area
provides marginal (i.e., low quality) potential foraging and nesting habitat for the species. Longterm impacts on potential habitat for both bee species is comprised of the construction footprints
of permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative C. These long-term impacts
would result in the direct loss of approximately 1,337 acres of potential nesting and foraging
habitat (e.g., grasslands, woodlands, shrublands) for the species. Short-term impacts
associated with construction activities such as staging areas would result in the direct short-erm
impacts of approximately 207 acres of habitat. Temporary impacts associated with activities
within temporary construction easements and other areas that would only be affected during
construction would affect approximately 42 acres of potential habitat for the species.
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Ground disturbance and vegetation removal could adversely affect monarch butterfly and their
host plant populations and could range from direct impacts associated with construction
activities to indirect impacts associated with the degradation of suitable habitat for their host
plant (i.e., grading and vegetation removal, excavation, or inundation). The Alternative C
reservoir, new dam, ancillary facilities, permanent and temporary access roads, and other
various construction areas could result in direct impacts on monarch butterfly and its habitat
including the removal/disturbance of up to 6,200 individual host plants over approximately 19
acres (i.e., 79 percent of the total in the Project study area) of grassland, woodland, and shrub
habitat where host plant populations are located. These direct impacts would be significant
given the number of host plants that would be removed in comparison to the plants that would
remain in the Project study area.
Indirect impacts would include the degradation of suitable habitat because of removal of
vegetative cover, increased erosion, sedimentation, introduction of non-native species, or
changes in vegetation structures. Construction activities in or near suitable habitat may take
multiple years to complete; therefore, indirect impacts could occur over several years. To
minimize indirect impacts on monarch butterfly, western bumble bee and crotch bumble bee,
implementation of PAMM BI-4, PAMM BI-5, and PAMM BI-11 would limit and minimize the
spread or introduction of NNIP by cleaning equipment prior to entering the site, using
appropriate native species seed mixes that are weed free for replanting and erosion control
efforts, and removing NNIPs encountered during construction and operations and maintenance
activities. With implementation of PAMM’s, impacts to monarch butterfly, western bumble bee
and crotch bumble bee habitat would still be considered significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-5b, BI-5c, BI-7, and BI-8b will be implemented to reduce impacts to
monarch butterfly, western bumble bee and crotch bumble bee. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures.
Mitigation Measure BI-5b will be implemented to conduct follow-up surveys to identify the
locations and boundaries of special-status plant populations prior to construction which would
preserve potential foraging habitat for monarch butterfly, western bumble bee and crotch
bumble bee. Mitigation Measure BI-5c will mitigate for impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible seeds and/or plants grown from seed will be planted in suitable habitat
in the vicinity of where the seeds were collected, or if nearby locations are infeasible, at another
location within the Project study area with similar suitable habitat which would mitigate foraging
habitat for western bumble bee and crotch bumble bee and host plant for monarch butterfly.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species (i.e., western bumble bee and crotch bumble bee) within the
access and utility area portions of the Project study area prior to construction. Mitigation for
impacts on special-status plants and monarch butterfly host plants can also be fulfilled through
the preservation of existing populations at agency-approved mitigation properties if
reestablishing impacted populations is not feasible to mitigate for impacts to foraging habitat for
western bumble bee and crotch bumble bee foraging habitat along with host plant for monarch
butterfly. These mitigation measures would mitigate for impacts on western bumble bee and
crotch bumble bee by compensating for the loss of plants that could be used as foraging habitat
for these species. Implementation of Mitigation Measure BI-8b will mitigate for the loss of
grassland vegetation communities, which are used by western bumble bee and crotch bumble
bee as foraging habitat. All the grassland vegetation communities that provide foraging habitat
for western bumble bee and crotch bumble bee that would be affected overlap with California
red-legged frog and California tiger salamander upland habitat that will be mitigated at a 2:1
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ratio under Mitigation Measure BI-8b. While there could be some variability in the types and
quantities of vegetation communities that would be used to compensate for impacted California
red-legged frog and California tiger salamander upland and dispersal habitat, the upland
habitats preserved under Mitigation Measure BI-8b will also compensate for impacted grassland
vegetation communities that provide foraging habitat for western bumble bee and crotch bumble
bee. The grassland vegetation communities affected by Alternative C would be mitigated for
using the same or similar habitat in coordination with CDFW and the USFWS. Therefore, this
impact would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition).
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on monarch
butterfly, western bumble bee, and crotch bumble bee and their habitat. The acres affected by
of direct and indirect construction-related impacts on monarch butterfly, western bumble bee,
and crotch bumble bee and their habitat are similar to those described for the Proposed Project.
Operational impacts on monarch butterfly, western bumble bee, and crotch bumble bee and
their habitat resulting from operations under Alternative C are similar with those described for
the Proposed Project.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction
Construction impacts would include both direct and indirect impacts on California red-legged
frogs or California tiger salamander which have been documented to occur in/near the Project
study area during construction activities. If California red-legged frogs or California tiger
salamander are present in the Project study area, direct impacts could include mortality,
increased risk of predation, introduction or spread of pathogens and increased stress resulting
from:
•

Permanent and temporary reduction in available aquatic and upland habitat and prey
base as a result of long-term, short-term, and temporary construction disturbances;

•

Displacement of individuals due to presence of people and equipment within suitable
habitat;

•

Crushing, dismemberment, and other injuries resulting from contact with construction
vehicles and other construction equipment during construction activities; and

•

Silting, fill, or spill of oil or other chemicals into aquatic habitat, resulting in reduced water
quality.

Indirect impacts would include impacts on potential habitat for the species such as the
degradation of the quality of habitat or impacts that would result from construction later in time (,
long-term).
Within the upstream area, downstream area, and access and utility area, there is suitable
aquatic breeding habitat (i.e., ponds) and suitable dispersal/upland habitat consisting of
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grassland, woodlands, scrub, and chaparral vegetation communities for both California tiger
salamander and California red-legged frog. Within the Project study area, USFWS designated
critical habitat occurs for California red-legged frog and California tiger salamander. Critical
habitat for California tiger salamander only occurs in the downstream area of the Project study
area and would have no direct or indirect impacts. Critical habitat for California red-legged frog
occurs in the majority of the Project study area, including the access and utility area accounting
for approximately 8,047 acres.
Construction impacts associated with Alternative C total approximately two acres of potential
aquatic habitat for California tiger salamander, one acre of potential aquatic habitat for California
red-legged frog, and 1,629 acres of upland/dispersal habitat for these species that would be
subject to long-term, short-term, and temporary impacts. Table 3.5-11 in the above write up for
Impact 8 under Proposed Project summarizes aquatic and upland/dispersal habitat impacts for
this alternative.
Long-term impacts include loss of potential habitat and/or critical habitat within the construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected by Alternative C and would result in
the direct long-term loss of potential aquatic and upland/dispersal habitat for California redlegged frog and California tiger salamander. Short-term impacts are associated with
construction activities such as staging areas would result in the direct short-term disturbance of
aquatic and upland/dispersal habitat. Portions of the short-term impact areas would be
restored/reclaimed (e.g., existing inundation pool and dam footprint) to functional aquatic and
upland/dispersal habitat. Temporary impacts associated with activities within temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less) would affect potential aquatic and upland/dispersal habitat.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for indirect impacts on potential
aquatic habitat by reducing the potential for an accidental discharge of pollutants and equipment
encroachment into features and minimizing the potential for the degradation of the quality of the
features through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM
BI-8 would reduce the potential for direct and indirect impacts on these species through the use
of qualified biologist to perform inspections of open pipes, holes, or similar structures in order to
avoid or minimize entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering construction activity areas. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on California tiger salamander and California red-legged frog would still occur.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts
consist of permanent facilities and the interchange area associated with Alternative C that would
include permanent light sources. Short-term impacts are associated with construction activities
such as construction of staging areas that would result in construction noise and vibration
impacts. Temporary impacts associated with Alternative C comprise areas that would
experience construction-related disturbances for a year or less (i.e., temporary construction
easements) and include construction noise, vibration, and temporary lighting sources. These
long-term, short-term, and temporary impacts associated with construction noise, vibration, and
lighting would impact these species by deterring foraging, dispersal, and migration within and
adjacent to the Project study area, while attracting predators that may target these species that
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may be attracted to temporary and permanent light sources. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others would occur for multiple years) and would occur in specific portions
of the Project study area over the life of construction; therefore, the level of construction
activities and magnitude of impacts to wildlife foraging dispersal and migration would vary both
temporally and spatially throughout the construction period. Implementation of PAMM BI-8
would minimize the potential for direct and indirect impacts associated with construction noise,
vibration, and lighting on these species through the installation of wildlife exclusion fence to
preclude these species from entering the Project site. With the implementation of this PAMM
direct and indirect impacts associated with construction noise, vibration, and lighting would be
less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will be implemented to reduce
impacts to California tiger salamander and California red-legged frog. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures. Mitigation Measure BI-1a would require a
qualified biologist to conduct biological resources awareness training for all construction
personnel. Mitigation Measure BI-4b will provide aquatic resources avoidance and buffers for
aquatic resources that may provide suitable aquatic habitat for California tiger salamander and
California red-legged frog. Mitigation Measure BI-4c will provide compensatory mitigation for
impacts on aquatic resources that may provide suitable aquatic habitat for California tiger
salamander and California red-legged frog. Mitigation measure BI-8a will be implemented to
reduce impacts on California tiger salamander and California red-legged frog and their habitat
that occurs in the access and utility area portion of the Project study area by performing surveys
in that area to identify potential habitat prior to construction activities. Mitigation Measure BI-8b
will require compensatory mitigation at a 2:1 ratio which equates to approximately 3,200 acres
of habitat (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation). Compensatory mitigation under Mitigation Measure BI-8b could be
accomplished either through the purchase of credits at an agency-approved mitigation bank, or
through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will reduce impacts on
California tiger salamander and California red-legged frog and their habitat to a less-thansignificant level. Therefore, impacts would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (operations associated with the new
facilities would not change meaningfully from the existing operations). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
could have a less-than-significant effect on California tiger salamander and California redlegged frog, their habitats or designated critical habitat for California red-legged frog. Baseflows
would be released continuously from the expanded reservoir in all months allowing for existing
California tiger salamander and California red-legged frog populations and aquatic habitat in the
downstream area adjacent to Pacheco Creek to remain unchanged. In addition, pulse flows
would not exceed the capacity of the Pacheco Creek primary channel and would not impact
dispersal/upland habitat for these species adjacent to the primary channel. With flows occurring
throughout the year, this would be considered a benefit for California red-legged frog as there
would be an increase in dispersal habitat available for this species during the summer months.
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Under Alternative C the new flow regime (perennial, increased flow) would prevent American
bullfrogs from breeding within the creek as the volume and velocity of flow would be too high for
egg mass survival. Drybacks during dry and critical water years would disrupt invasive species’
life cycles that require more permanent aquatic habitat (e.g., red swamp crayfish). However,
American bullfrogs and other non-native species would continue to disperse into the areas in
and around Pacheco Creek even after scheduled dryback events given the high abundances of
the species present in the surrounding areas, similar to the existing condition in times following
a drought year when the creek and adjacent ponds go dry. With American bullfrogs and other
invasive wildlife species already present in high abundances in/near areas adjacent to Pacheco
Creek, the more permanent creek flows would not result in a significant increase in non-native
wildlife species in comparison to the existing conditions given the creek would continue to
provide the same amount and type of habitat as under the current condition (e.g., Pacheco
Creek and the surrounding vicinity will continue to offer dispersal and non-breeding habitat for
American bullfrog). Therefore, there would be less than significant impacts on California redlegged frog associated with operations.
Based on these results, and implementation of PAMM BI-13 – Aquatic Invasive Species
Management Plan, operation impacts on California tiger salamander and California red-legged
frog and their habitats would be less than significant. Impacts on California tiger salamander
and California red-legged frog dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on California tiger
salamander and California red-legged frog and their habitat (both upland and aquatic
combined). The acres affected by direct and indirect construction-related impacts on California
tiger salamander and California red-legged frog and their habitat are less than those described
for the Proposed Project, primarily associated with upland/dispersal habitat impacts related to
the staging and borrow sites. Operational impacts on California tiger salamander and California
red-legged frog and their habitat resulting from operations under Alternative D are similar to
those described for the Proposed Project.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction
Direct and indirect impacts on foothill yellow-legged frog as a result of construction activities
would be the same as described above for California red-legged frogs or California tiger
salamander under Impact Bio-8.
Construction impacts associated with Alternative C total approximately 93 acres of potential
habitat (including upland/dispersal and aquatic habitat) and includes long-term, short-term, and
temporary impacts on foothill yellow-legged frog. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative C, which
would result in the direct long-term loss of approximately 89 acres of potential habitat for foothill
yellow-legged frog. Short-term impacts are associated with construction activities such as
staging areas would result in the direct short-term disturbance of approximately two acres of
habitat. Portions of the two acres of short-term impacts includes areas that would be
restored/reclaimed (e.g., existing inundation pool and dam footprint) and would include
reclaiming these areas back to a natural state (e.g., intermittent stream and riparian areas).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) would affect
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approximately two acres of potential habitat. Table 3.5-12 summarizes aquatic and
upland/dispersal habitat impacts for the Proposed Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
qualified biologist inspections of open pipes, holes, or similar structures to minimize or avoid
entrapment; removal of trash from the worksite to avoid attracting potential predators to the site;
and installation of wildlife exclusion fence to preclude special-status species from entering
construction activity areas. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on foothill yellow-legged frog would still occur.
Construction impacts on foothill yellow-legged frog associated with Alternative C include longterm, short-term, and temporary impacts associated with construction noise, vibration, and
lighting. Long-term impacts consist of permanent facilities associated with Alternative C that
would include permanent light sources. Short-term impacts are associated with construction
activities such as construction of staging areas that would result in construction noise and
vibration impacts. Temporary impacts associated with Alternative C comprise areas that would
experience construction-related disturbances for a year or less (i.e., temporary construction
easements) and include construction noise, vibration, and temporary lighting sources. These
long-term, short-term, and temporary impacts associated with construction noise, vibration, and
lighting would impact this species by deterring foraging, dispersal, and migration within and
adjacent to the Project study area, while attracting predators that may target this species that
may be attracted to temporary and permanent light sources. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others would occur for multiple years) and would occur in specific portions
of the Project study area over the life of construction. Therefore, the level of construction
activities and magnitude of impacts to foothill yellow-legged frog dispersal and migration would
vary both temporally and spatially throughout the construction period. Implementation of PAMM
BI-8 would minimize the potential for direct and indirect impacts associated with construction
noise, vibration, and lighting on this species through the installation of wildlife exclusion fence to
preclude this species from entering the construction activity areas. With the implementation of
this PAMM direct and indirect impacts associated with construction noise, vibration, and lighting
would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to foothill yellow-legged frogs. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Mitigation Measure BI-1a would require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to foothill yellow-legged
frog aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts
on aquatic resources to mitigate for impacts to foothill yellow-legged frog aquatic habitat.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species within the access and utility area portions of the Project study
area prior to construction. Mitigation Measure BI-8a will be implemented to reduce impacts on
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foothill yellow-legged frog and their habitat that occurs in the access and utility area portion of
the Project study area by performing surveys in that area to identify potential habitat prior to
construction activities. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation) that could be accomplished either through the purchase of credits at an
agency-approved mitigation bank, or through the establishment of a single or multiple permitteeresponsible mitigation sites. Mitigation Measure BI-8c will require development of a
translocation plan to move individuals out of harm’s way.
Compensatory mitigation for foothill-yellow legged frog upland habitat would be included under
compensatory mitigation for California tiger salamander and California red-legged frog (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of Mitigation Measure BI8b, impacts on foothill yellow-legged frog aquatic habitat would be mitigated in coordination with
the applicable regulatory agency. With implementation of these mitigation measures, impacts on
this species would be reduced to less-than-significant level.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition); as such, the following discussion focuses
on impacts on foothill yellow-legged frog and its habitat as a result of the proposed flow
changes. Impacts on foothill yellow-legged frog dispersal and migratory corridors are addressed
in Impact Bio-18.
Foothill yellow-legged frog breeding and oviposition occur primarily in streams and rivers from
April until early July. In California, egg masses are typically found between April 22nd and July
6th, with the average occurring around May 3rd (California Herps 2021). Eggs take 2 to 3 weeks
to hatch, depending primarily on water temperature (Kupferberg 1996). Tadpoles remain in the
stream and require 3 to 4 months to transition in into metamorphs which occurs between July to
October (California herps 2021). Altering natural flow regimes through dam releases and pulsed
flows after oviposition can result in scouring of egg masses and flow changes during oviposition
can lead to tadpole stranding and exposed egg masses when water levels drop (Kupferberg et
al. 2009). Additionally, tadpoles can be displaced, inundated with sediment, or stranded due to
pulsed-flow releases.
One of the major sources of natural egg mortality is desiccation through loss of surface water
and stranding (Kupferberg et al. 2009). The limiting factor for foothill yellow-legged frogs in
Pacheco Creek is a lack of surface water during the breeding season and tadpole rearing
period. Pacheco Creek is mostly dry in the late spring and early summer with segments of
standing water or pools, which are not suitable conditions for eggs’ and tadpoles’ survival due to
water temperature increasing. Downstream flows (including baseflow and pulse flows)
associated with the new dam and expanded reservoir would have a beneficial impact on foothill
yellow-legged frog and their aquatic habitat. Baseflows would be released continuously from the
expanded reservoir in all months allowing for improved breeding and tadpole rearing conditions
for foothill yellow-legged frog in some areas of Pacheco Creek depending upon the water year
as a result of perennial flows. Non-native and invasive species such as American bullfrogs are
present in and near Pacheco Creek mainstem and may prey on and compete with foothill
yellow-legged frogs.
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Under Alternative C the more permanent flows would prevent American bullfrogs from breeding
within the creek as the flow rate would be too high for egg mass survival. Drybacks during dry
and critical water years would disrupt invasive species’ life cycles that require more permanent
aquatic habitat (e.g., red swamp crayfish). However, American bullfrogs and other non-native
species would continue to disperse into the areas in and around Pacheco Creek even after
scheduled dryback events given the high abundances of the species present in the surrounding
areas, similar to the existing condition in times following a drought year when the creek and
adjacent ponds go dry. With bullfrogs and other invasive wildlife species already present in high
abundances in and around Pacheco Creek, the more permanent creek flows and slightly higher
ground water levels would not result in a significant increase in water elevation or inundation
duration within the ponds in comparison to the existing conditions; therefore, the invasive
species populations within the ponds would remain similar to the existing conditions and would
not impact foothill yellow-legged frogs. Further with American bullfrogs and other invasive
wildlife species already present in high abundances in/near areas adjacent to Pacheco Creek,
the more permanent creek flows would not result in a significant increase in non-native wildlife
species in comparison to the existing conditions given the creek would continue to provide the
same amount and type of habitat as under the current condition (i.e., Pacheco Creek and the
surrounding vicinity dispersal and non-breeding habitat). Therefore, there would be no impact
on foothill yellow-legged frog associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on foothill yellowlegged frog and their habitat. The acres affected by direct and indirect construction-related
impacts on foothill yellow-legged frog and their habitat are less than those described for the
Proposed Project. Operational impacts on foothill yellow-legged frog and their habitat resulting
from operations under Alternative C are similar to those described for the Proposed Project.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction
The majority of the Project study area includes suitable aquatic habitat for western pond turtle
including ponds and Pacheco Creek; suitable nesting habitat in the form of grasslands; and
suitable dispersal habitat consisting of grassland, woodlands, scrub, and chaparral vegetation
communities.
Direct and indirect impacts on western pond turtle as a result of construction activities would be
the same as described above for California red-legged frogs or California tiger salamander
under Impact Bio-8.
Construction impacts associated with Alternative C total approximately 1,812 acres of potential
habitat (including dispersal, nesting, and aquatic habitat) and includes long-term, short-term,
and temporary impacts on western pond turtle. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative C, which
would result in the direct long-term loss of approximately 1,520 acres of potential habitat for
western pond turtle. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbance of approximately 249 acres of habitat.
Portions of the 249 acres of short-term impacts includes areas that would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) and would include reclaiming these areas back
to functional aquatic, riparian and upland habitat. Temporary impacts associated with activities
within temporary construction easements (i.e., areas that would experience construction-related
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disturbances for a year or less) would affect approximately 42 acres of potential habitat. Table
3.5-13 summarizes aquatic and upland/dispersal/nesting habitat impacts for the Proposed
Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
inspections by a qualified biologist inspections of open pipes, holes, or similar structures to
minimize or avoid entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering the Project site. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on western pond turtle would still occur. Table 3.5-13 summarizes aquatic and
upland/dispersal/nesting habitat impacts for the Proposed Project and the other action
alternatives.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative C that would include permanent light sources.
Short-term impacts are associated with construction activities such as staging areas that would
result in construction noise and vibration impacts. Temporary impacts associated with
Alternative C comprise areas that would experience construction-related disturbances for a year
or less (i.e., temporary construction easements) and include construction noise, vibration, and
temporary lighting sources. These long-term, short-term, and temporary impacts associated with
construction noise, vibration, and lighting would impact this species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area, while attracting predators
that may target this species that may be attracted to temporary and permanent light sources.
The schedule and level of construction activities would be staggered seasonally (i.e., some
activities would be completed within one year, while others will occur for multiple years) and
would occur in specific portions of the Project study area over the life of construction. Therefore,
the level of construction activities and magnitude of impacts to wildlife dispersal and migration
would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on this species through the installation
of wildlife exclusion fence to preclude this species from entering construction activity areas. With
the implementation of these PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to western pond turtle. Section 3.5.3.5 provides detailed descriptions of these mitigation
measures.
Mitigation Measure BI-1a will require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to western pond turtle
aquatic habitat. Mitigation Measure BI-4c would provide compensatory mitigation for impacts on
aquatic resources which may also provide aquatic habitat for western pond turtles. Mitigation
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Measure BI-7 would be implemented to conduct field surveys to identify suitable habitat for
special-status animal species within the access and utility area portions of the Project study
area prior to construction Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio that could be accomplished either through the purchase of credits at an agency-approved
mitigation bank, or through the establishment of a single or multiple permittee-responsible
mitigation sites. Mitigation Measure BI-8c will require development of a translocation plan to
move individuals out of harm’s way.
Compensatory mitigation for this species would be mitigated under Mitigation Measure BI-4c for
impacts on aquatic resources and Mitigation Measure BI-8b for upland/dispersal habitat (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of these mitigation
measures, impacts on western pond turtle aquatic habitat would be mitigated in coordination
with the CDFW. With implementation of these mitigation measures, impacts on this species
would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a less-thansignificant impact on western pond turtles and their aquatic habitat. Aquatic habitat would
gradually change in some areas along the banks of Pacheco Creek to more of a mixed riparian
community (as described in Impact Bio-2). However, Pacheco Creek would still provide aquatic
habitat for western pond turtles in these areas, and basking /upland habitat for the species
would persist in areas away from the primary channel of the creek within the floodplain and
adjacent uplands. In addition, pulse flows would not exceed the capacity of the existing primary
channel and would not impact nesting or dispersal habitat for western pond turtles adjacent to
the primary channel. Therefore, operation impacts on western pond turtles and their habitat
would be less than significant. Impacts on dispersal and migratory corridors are addressed in
Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on western pond
turtle and its habitat. The acres affected by direct and indirect construction-related impacts on
western pond turtle and its habitat are less than those described for the Proposed Project.
Operational impacts on western pond turtle and its habitat resulting from operations under
Alternative C are similar to those described for the Proposed Project.
Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction
The majority of the Project study area provides poor quality habitat for silvery legless lizard and
coast horned lizard given a lack of loose soils for burrowing for silvery legless lizard and sandy
washes to support coast horned lizard. Grasslands, scrub/chaparral, and pasture habitats
present in the Project study area provide potential habitat for the San Joaquin coachwhip.
Direct and indirect impacts on habitat for silvery legless lizard, coast horned lizard, and San
Joaquin coachwhip as a result of construction activities would be similar as described above for
California red-legged frogs or California tiger salamander under Impact Bio-8.
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Construction impacts associated with Alternative C total approximately 1,602 acres of potential
habitat and includes long-term, short-term, and temporary impacts on silvery legless lizard,
coast horned lizard, and San Joaquin coachwhip. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative C and would
result in the direct long-term loss of approximately 1,367 acres of potential habitat for silvery
legless lizard, coast horned lizard, and San Joaquin coachwhip. Short-term impacts associated
with construction activities such as staging areas would result in the direct short-term
disturbance of approximately 193 acres of habitat. Portions of the 193 acres subject to shortterm impacts include areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to functional aquatic, riparian and
upland habitat. Temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less) would affect approximately 42 acres of potential habitat. Table 3.5-14 summarizes habitat
impacts for the Proposed Project and the other action alternatives.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts such
as permanent facilities associated with Alternative C that would include permanent light
sources. Short-term impacts are associated with construction activities such as staging areas
that would result in construction noise and vibration impacts. Temporary impacts are associated
with Alternative C comprise areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements) and include construction noise, vibration,
and temporary lighting sources. These long-term, short-term, and temporary impacts that are
associated with construction noise, vibration, and lighting that would impact these species by
deterring foraging, dispersal, and migration within and adjacent to the Project study area, while
attracting predators that may target these species that may be attracted to temporary and
permanent light sources. The schedule and level of construction activities would be staggered
seasonally (i.e., some activities would be completed within one year, while others will occur for
multiple years) and would occur in specific portions of the Project study area over the life of
construction; therefore, the level of construction activities and magnitude of impacts to wildlife
dispersal and migration would vary both temporally and spatially throughout the construction
period.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Given the low potential for silvery legless lizard and coast horned lizard to occur due to the poor
quality of habitat present; the abundance of similar habitat in the Project study area and
immediate vicinity; and with the implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8
direct and indirect impacts on silvery legless lizard, coast horned lizard, and San Joaquin
coachwhip would be less than significant.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
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silvery legless lizard, coast horned lizard, or San Joaquin coachwhip or their habitat. Pulse flows
would not exceed the capacity of the existing primary channel and would not impact existing
potential habitat for silvery legless lizard, coast horned lizard, or San Joaquin coachwhip
adjacent to the primary channel. Therefore, there are no impacts on silvery legless lizard, coast
horned lizard, or San Joaquin coachwhip associated with operations. Impacts on dispersal and
migratory corridors for these species are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat.
The acres affected by direct and indirect construction-related impacts on silvery legless lizard,
San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat are less
than those described for the Proposed Project. Operational impacts on silvery legless lizard,
San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat resulting
from operations under Alternative C are similar to those described for the Proposed Project.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Potential habitat for least Bell’s vireo is limited to low-quality foraging habitat within the
downstream area along Pacheco Creek approximately 5 miles downstream from the Kaiser
Aetna Road and SR 152 intersection. No impacts on least Bell’s vireo would occur as a result of
construction activities associated with Alternative C. Indirect impacts associated with the
changes in downstream flows (including baseflow and pulse flows) would result in beneficial
impacts on the habitat quality for least Bell’s vireo in the downstream area because the riparian
vegetation communities along Pacheco Creek would continue to shift towards a more mixed
riparian vegetation community that would be denser and more stratified (i.e., consist of a variety
of riparian tree species at multiple maturity levels, including understory vegetation) than the
existing condition as described under Impact Bio-1. Therefore, Alternative C would have a
beneficial impact on habitat for least Bell’s vireo in the downstream area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on least Bell’s
vireo and its habitat. Similar to the Proposed Project, Alternative C would have no construction
impacts on least Bell’s vireo and its habitat Operational impacts on least Bell’s vireo and its
habitat resulting from operations under Alternative C are similar to those described for the
Proposed Project.
Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction
Construction activities (e.g., clearing, grading) would occur during the avian breeding season
(i.e., February through September, depending on the species) and could disturb special-status
avian species (excluding bald and golden eagles) including: grasshopper sparrow, tricolored
blackbird, yellow warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared
owl, western burrowing owl, Swainson’s hawk, Northern harrier, White-tailed kite, California
condor and American peregrine falcon, and nesting migratory birds and raptors (non-specialstatus avian species) in or adjacent to the Project study area. Construction-related impacts on
nesting tricolored blackbirds, Swainson’s hawk, California condor, and American peregrine
falcon would not occur given the lack of nesting habitat present in/near the areas where
construction activities would occur under Alternative C.
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Construction-related disturbances on other avian species (i.e., grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite) could result in the incidental loss of fertile
eggs or nestlings, and/or nest abandonment. Removal of vegetation including trees and shrubs
during clearing and grubbing activities to prepare the work areas, including clearing zone 4
within the proposed inundation area, removal of vegetation in clearing zone 1 (as discussed in
Alternatives Development and Project Description Appendix, Section 3.3.2.6) and the removal
of select trees within clearing zone 2 associated with the expanded reservoir, and other
construction activities (e.g., staging equipment/materials, grading, excavation, and pipe laying
near trees) could directly affect nesting activities. The installation of the new transmission line
and substation also presents an increased risk of electrocution on avian special-status species
and other migratory bird and raptor species.
The expanded reservoir would fill gradually over the course of several years during the wet
months (i.e., winter and spring) before the majority of the nesting activities take place. Both the
duration and timing of filling the expanded reservoir would limit the amounts of impacts on active
nests outside of clearing zones 1,2 and 4 until such time as the reservoir is full for the first time.
Construction impacts associated with Alternative C would affect potential nesting and foraging
habitat and include long-term, short-term, and temporary impacts on special-status and nesting
migratory birds in the upstream area and the access and utility area. Direct impacts include
long-term impacts are associated with the expanded reservoir, vegetation clearing, footprint of
new facilities, and other areas that would not passively or actively return to pre-project
conditions after construction; short-term impacts would occur from the establishment of and use
of staging areas; and temporary impacts from activities associated with temporary construction
easements. These include impacts in the upstream area on woody riparian habitats that provide
nesting and foraging habitat for species such as yellow warbler and yellow breasted chat. Within
the upstream area and the utility and access route areas impacts would occur on grassland,
shrubland, and woodland habitats that provide nesting and foraging habitat for most of the
special-status and nesting migratory birds such as grasshopper sparrow, loggerhead shrike,
purple martin, and burrows in grasslands that could provide suitable nesting habitat for western
burrowing owl.
Construction impacts on vegetation communities which provide nesting and foraging habitat for
special-status and nesting migratory birds in the downstream area (e.g., freshwater emergent
vegetation within Ciraulo pond on SCVHA’s property) would not occur, because the conditions
in Pacheco Creek during construction would be similar to existing conditions (i.e., the duration of
surface flows within Pacheco Creek would still support the vegetation communities present in
the downstream area with the hydrologic contributions of South Fork Pacheco Creek, Cedar
Creek, and other tributaries).. Impact acreages associated with this alternative are shown above
in Table 3.5-15.
Construction impacts associated with Alternative C would also affect potential nesting and
foraging habitat and includes long-term, short-term, and temporary impacts on special-status
raptor species; specifically, the loss of grasslands used as nesting habitat for burrowing owls
and foraging habitat for special-status raptors species. Impacts would occur on marsh habitat at
isolated locations in the upstream area that provides suitable potential nesting and foraging
habitat for short-eared owl and northern harrier. Woodland and scrub habitats that occur
primarily in the upstream and downstream areas may provide suitable nesting habitat for whitetailed kite and would also be impacted by Alternative C. Within the upstream and downstream
areas, impacts would occur on dense woodland habitats are associated with long-eared-owl.
Within the access and utility area, impacts would occur on potential suitable nesting
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(grasslands), and foraging (woodlands) habitat for these special-status and protected raptor
species (Table 3.5-15). No cliff habitats that support American peregrine falcon or California
condor nesting were observed in the Project study area and there are no CNDDB occurrences
within 5-miles for these species; foraging habitat impacts on these species would be similar to
those species described above that utilize grassland habitats.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
With extensive foraging habitat present in the Project study area and immediate vicinity,
implementation of PAMM BI-1 would avoid impacts on nesting migratory birds and raptors
through pre-construction nesting bird surveys and protective buffers for active nests. With the
implementation of this PAMM direct and indirect impacts to grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite would be significant.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities associated with Alternative C that would include permanent light sources.
Short-term impacts are associated with construction activities such as staging areas that would
result in construction noise and vibration impacts. Temporary impacts associated with the
Proposed Project comprise areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements) and include construction noise, vibration,
and temporary lighting sources. These long-term, short-term, and temporary impacts associated
with construction noise, vibration, and lighting would impact these species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others will occur for multiple years) and would occur in specific portions of
the Project study area over the life of construction; therefore, the level of construction activities
and magnitude of impacts to wildlife dispersal and migration vary both temporally and spatially
throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting to grasshopper sparrow, yellow warbler, yellow breasted chat, loggerhead
shrike, purple martin, short-eared owl, western burrowing owl, Northern harrier and white-tailed
kite would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1d, BI-4c, BI-8b, BI-13a and BI-13b will be implemented to
reduce impacts to special-status avian species and nesting migratory birds and raptors. Section
3.5.3.5 provides detailed descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. The compensatory mitigation proposed under
Mitigation Measures BI-1d, BI-4c, and BI-8b will offset the impacts on nesting and foraging
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habitat for special-status and migratory birds. Implementation of mitigation measure BI-1d
requires that Valley Water will prepare a compensatory mitigation plan for review and approval
by CDFW to acquire mitigation lands to offset direct upstream and indirect downstream impacts
on riparian habitats and sensitive natural communities a minimum preservation ratio of 2:1, or at
ratios established in coordination with CDFW that will achieve equivalent or greater mitigation.
Compensatory mitigation for impacts to special-status and migratory birds and raptors nesting
and foraging habitat would be covered under the compensatory mitigation for aquatic resources
(under Mitigation Measure BI-4c) and California tiger salamander, California red-legged frog,
foothill yellow-legged frog and western pond turtle upland and dispersal habitat (under Mitigation
Measure BI-8b) as these habitats overlap with avian nesting and foraging habitats. The
implementation of Mitigation Measure BI-8b will require compensatory mitigation for the loss of
habitat at a 2:1 ratio which equates to approximately 3,200 acres of habitat and would more
than cover the impacts on special-status and migratory birds and raptors. Implementation of
Mitigation Measure BI-13a would be implemented to minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species. Mitigation
Measure BI-13b will be implemented to minimize and avoid areas occupied by western
burrowing owls by conducting focused surveys prior to construction following CDFW protocols
(CDFW 2012). With implementation of these mitigation measures this impact would be reduced
to less than significant.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). The new flow regime would result in
beneficial impacts on special status and nesting migratory birds and raptors that utilize
freshwater emergent vegetation and riparian habits in the downstream area, because perennial
flows in Pacheco Creek would increase the extent and quality of habitat. The changes in flows
would not have a meaningful impact on the other habitats (e.g., grasslands, shrublands,
agriculture, etc.) for the special-status species and nesting migratory birds and raptors rely that
on the downstream area given that the conditions for those habitats would be similar to existing
conditions. Therefore, Alternative C would have a beneficial impact on habitat for special-status
and migratory birds and raptors that utilize freshwater emergent vegetation and riparian habitats
and would have no impact on the species that rely on other habitat types in the downstream
area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on special-status
avian species and nesting migratory birds and raptors (excluding bald and golden eagles) and
their habitat. The acres affected by direct and indirect construction-related impacts on specialstatus avian species and nesting migratory birds and raptors (excluding bald and golden eagles)
and their habitat are less than those described for the Proposed Project. Operational impacts on
special-status avian species and nesting migratory birds and raptors (excluding bald and golden
eagles) and their habitat resulting from operations under Alternative C are similar to those
described for the Proposed Project.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction
Construction activities occurring during eagle nesting season (i.e., January through July) would
have similar impacts as those described above under Impact Bio-13.
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The majority of the upstream and downstream areas provide suitable nesting habitat for bald
eagles and golden eagles; however, only three active eagle nests (two bald eagle and one
golden eagle) were observed in or near the Project study area during the surveys conducted in
2020 (Attachment D of the Biological Resources – Botanical/Wildlife Appendix). Within the
access and utility area, potential suitable nesting habitat for these species was also identified
based on desktop analysis. Construction impacts associated with Alternative C total
approximately 86 acres of potential nesting habitat and up to about 200 acres of potential
foraging habitat for bald eagle associated with Pacheco Reservoir; about 98 acres of the
reservoir is typically available for foraging during the spring and summer. For golden eagles, 86
acres of potential nesting habitat and 584 acres of foraging habitat would be subject to longterm, short-term, and temporary impacts. Table 3.5-16 above summarizes nesting and foraging
habitat impacts for Alternative C and the other action alternatives.
Long-term impacts consist of construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative C would result in the direct long-term loss of potential nesting
and foraging habitat. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbances of nesting and foraging habitat.
Temporary impacts include areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements). Implementation of PAMM BI-1 would
avoid impacts on nesting migratory birds and raptors by conducting pre-construction nesting
bird surveys and establishing protective buffers for active nests. With the implementation of this
PAMM direct and indirect impacts would be less than significant.
In addition to direct impacts, indirect impacts on potential nesting and foraging habitat for these
species could occur during construction activities associated with Alternative C. Construction
activities would result in the degradation of suitable nesting habitat because of removal of trees
for nesting, vegetation cover for prey species, or changes in vegetation structures for prey
species. Project construction in or near suitable nesting and foraging habitat may take multiple
years to complete; therefore, direct and indirect impacts could occur over several years.
Although no nests were observed within the upstream area, potentially suitable habitat for this
species does occur upstream. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat by
reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
In addition, inundation resulting from expansion of the reservoir would result in direct impacts on
potential nesting and foraging habitat for these species and would result in a loss of potential
nesting and foraging habitat. However, the expanded reservoir would provide additional aquatic
foraging habitat relative to existing conditions for bald eagle. Project implementation could result
in the degradation of suitable nesting habitat because of removal of trees for nesting, vegetation
cover for prey species, or changes in vegetation structures for prey species. Project
construction in or near suitable nesting and foraging habitat may take multiple years to
complete; therefore, direct and indirect impacts could occur over several years. Although no
nests were observed within the upstream area, potentially suitable habitat for this species does
occur upstream and the construction of the transmission line and substation presents a risk of
electrocution to individuals of the species; therefore, these impacts would be significant.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts are associated with construction noise, vibration, and lighting. Long-term impacts such
as permanent facilities associated with Alternative C that would include permanent light
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sources. Short-term impacts associated with construction activities such as staging areas would
result in construction noise and vibration impacts. Temporary impacts associated with the
Proposed Project comprise areas that would experience construction-related disturbances for a
year or less (i.e., temporary construction easements) and include construction noise, vibration,
and temporary lighting sources. These long-term, short-term, and temporary impacts associated
with construction noise, vibration, and lighting would impact these species by deterring foraging,
dispersal, and migration within and adjacent to the Project study area. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others would occur for multiple years) and would occur in specific portions
of the Project study area over the life of construction; therefore, the level of construction
activities and magnitude of impacts to wildlife dispersal and migration would vary both
temporally and spatially throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-7, BI-8b, BI-13, BI-14a and BI-14b will be implemented to reduce
impacts to bald and golden eagles. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Implementation of Mitigation Measure BI-7 would be implemented to conduct field surveys to
identify suitable habitat for special-status animal species (e.g., bald eagles and golden eagles)
within the access and utility area portions of the Project study area prior to construction. The
compensatory mitigation proposed under Mitigation Measure BI-8b will offset the impacts on
bald eagle and golden eagle nesting and foraging habitat given the overlap between bald eagle
and golden eagle habitat and California red-legged frog and California tiger salamander habitat
(i.e., the species utilize the same/similar habitat types). The implementation of Mitigation
Measure BI-8b will require compensatory mitigation for the loss of habitat at a 2:1 ratio which
equates to approximately 3,200 acres of habitat and would more than cover the impacts on bald
eagle and golden eagle habitat. Mitigation Measure BI-13a will be implemented to minimize the
potential for collision and electrocution to eagles, California condors, and other passerine and
raptor species. This measure includes the retrofitting of existing power poles and transmission
lines within the Project study area reduce electrocution hazards to eagles. Mitigation Measure
BI-14a will require protocol-level surveys, in addition to PAMM BI-1 one to two years prior to
construction to identify eagle nests and territories within the vicinity of the Project study area.
Mitigation Measure BI-14b will provide compensatory mitigation for impacts on bald and golden
eagle nesting and foraging habitat. With implementation of this mitigation measure, this impact
would be reduced to less than significant.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for bald eagles; there would be no impact on golden eagles and their
habitat. Pulse flows would not exceed the capacity of the existing primary channel and would
not impact existing potential nesting habitat adjacent to the primary channel. The expanded
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reservoir and more perennial flow within Pacheco Creek would provide an increase in foraging
habitat with an increase in prey species for bald eagle (e.g., fish species). Therefore, there are
no impacts on bald eagle or golden eagle associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on bald eagles
and their habitat. The acres affected by direct and indirect construction-related impacts on bald
eagles and their habitat are less than those described for the Proposed Project. Operational
impacts on bald eagles and their habitat resulting from operations under Alternative C are
similar to those described for the Proposed Project.
In comparison to the Proposed Project, Alternative C would have similar impacts on golden
eagles and their habitat, primarily associated with greater impacts to non-aquatic foraging
impacts because of the staging and borrow sites. The acres affected by direct and indirect
construction-related impacts on golden eagles and their habitat are similar to those described
for the Proposed Project. Operational impacts on golden eagles and their habitat resulting from
operations under Alternative C are similar to those described for the Proposed Project.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction
Construction impacts associated with Alternative C total approximately 1,711 acres of potential
denning and foraging habitat and includes long-term, short-term, and temporary impacts on
mountain lion and American badger. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative C and would result in the
direct long-term loss of approximately 1,452 acres of potential denning habitat for American
badger and foraging habitat for these species. Short-term impacts associated with construction
activities such as staging areas would result in the direct short-term disturbance of
approximately 216 acres of denning and foraging habitat. Portions of the 216 acres of shortterm impacts includes areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to functional aquatic, riparian, and
upland habitat. Temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less) would affect approximately 43 acres of potential denning and foraging habitat.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to avoid or minimize entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering the Project site. Although there
would be a long-term and short-term loss of habitat for these species, it would not significantly
reduce denning and foraging habitat that occurs within the surrounding area adjacent to the
Project site, ample habitat would remain within the Project study area and the surrounding
vicinity (Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit E). With the
implementation of these PAMMs direct and indirect impacts would be less than significant.
In addition to direct impacts, indirect impacts on potential denning and foraging habitat for these
species would occur during construction activities associated with Alternative C. Indirect impacts
would include degradation of vegetation communities due to the introduction of non-native
species, removal of trees and shrubs. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11,
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and PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat
by reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative C that would include
permanent light sources. Short-term impacts are associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with the Proposed Project comprise areas that would experience constructionrelated disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a beneficial
impact on foraging habitat for these species as it provides a much larger permanent water
source and increased foraging habitat for these species and prey species. Pulse flows would
not exceed the capacity of the existing primary channel and would not impact existing potential
denning habitat adjacent to the primary channel. Therefore, there are no impacts on mountain
lion or American badger associated with operations. Impacts on mountain lion or American
badger dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on mountain lion
and American badger and their habitat. The acres affected by direct and indirect constructionrelated impacts on mountain lion and American badger and their habitat associated with
Alternative C are less than those described for the Proposed Project. Operational impacts on
mountain lion and American badger and their habitat resulting from operations under Alternative
C are similar to those described for the Proposed Project.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
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Construction
The long-term, short-term, and temporary construction impacts associated with the
implementation of Alternative C on potential dispersal habitat for San Joaquin kit fox would total
approximately 129 acres and include 118 acres of long-term impacts (e.g., construction
footprints of the new dam and associated facilities, new access roads, expanded reservoir,
transmission line, interchange area); approximately 10 acres of short-term impacts (e.g.,
staging), which include 6 acres that would be restored/reclaimed within the existing inundation
pool; and 1 acre of Temporary impacts are associated with activities within temporary
construction easements (i.e., areas that would experience construction-related disturbances for
a year or less).
In addition to direct impacts, indirect impacts would include increases in predation by attracting
predators (e.g., coyote) to the Project study area and displacement of individuals as a result of
construction noise and lighting (see Impact Bio-17 for further discussion on this impact). Indirect
impacts associated with an increase in competition between individuals as a result of less
available dispersal denning habitat or displacement of individuals into surrounding areas would
not occur given the very low likelihood the species occur in the Project study area, poor habitat
conditions, and the amount of similar dispersal habitat present adjacent to the Project study
area and the surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix
Attachment A, Exhibit E).
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures; removal of trash from the worksite to avoid attracting
potential predators to the construction activity areas and installation of wildlife exclusion fence to
preclude special-status species from entering the Project site. With the implementation of this
PAMMs direct and indirect impacts on San Joaquin kit fox would be less than significant.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative C that would include
permanent light sources. Short-term impacts associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative C comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact this
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target this species that may be attracted to temporary
and permanent light sources. The schedule and level of construction activities would be
staggered seasonally (i.e., some activities would be completed within one year, while others will
occur for multiple years) and would occur in specific portions of the Project study area over the
life of construction; therefore, the level of construction activities and magnitude of impacts to
wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
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Operations
Operational impacts associated with Alternative C would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would not exceed the
capacity of the existing primary channel, and therefore, would not impact adjacent habitat.
Therefore, there would be no impacts on San Joaquin kit fox dispersal habitat as a result of
changes in operational flows. Impacts on wildlife dispersal and migration which would include
San Joaquin kit fox dispersal are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on San
Joaquin kit fox and its habitat. The acres affected by direct and indirect construction-related
impacts on San Joaquin kit fox and its habitat associated with Alternative C are similar to the
Proposed Project. Impacts on San Joaquin kit fox and its habitat resulting from operations under
Alternative C are similar to those described for the Proposed Project.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction
Impacts on the pallid bat, western red bat, western mastiff bat, and Townsend’s big-eared bat
would be similar to those described above for birds. Construction activities could disturb
roosting bats, including maternity roosts, in the riparian vegetation or snags and
building/structures that provide suitable habitat in the Project study area and nearby vicinity.
Foraging activity would also be affected, as the construction activities under the Alternative C
would also occur at night; however, an abundance of foraging habitat would still be present
elsewhere in the Project study area. The expanded reservoir would also provide additional
foraging habitat for the special-status bat species once construction is finished.
Alternative C activities would occur during the natal denning period for ringtail (i.e., March 1 to
June 30). The removal of the trees, vegetation, and debris would directly affect ringtail (e.g.,
result in injury, mortality, and loss of habitat) at natal denning locations, if present. Other
construction activities such as grading and excavation, which would have potential to occur near
denning locations would result in reduced fecundity, site abandonment, and/or loss of young.
Construction impacts associated with Alternative C total approximately 1,041 acres of potential
roosting and denning habitat and includes long-term, short-term, and temporary impacts on
special-status bats and ringtail. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative C and would result in the
long-term impacts on approximately 995 acres of potential roosting and denning habitat. Shortterm impacts associated with construction activities such as staging areas would result in the
direct short-term disturbance of approximately 43 acres of roosting and denning habitat.
Temporary impacts that are associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect approximately 3 acres of potential roosting and denning habitat (Table 3.5-17).
Implementation of PAMM BI-2 and PAMM BI-9c would avoid impacts on roosting bats and
ringtail through exclusion of potential roosting habitat within 500 feet of construction areas 6
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months prior to the start of construction. With the implementation of these PAMMs direct and
indirect impacts would still be significant.
In addition to direct impacts, indirect impacts on potential roosting and denning habitat for these
species could occur during and after construction activities associated with Alternative C. These
indirect impacts would include degradation of vegetation communities due to the introduction of
non-native species, increases in predation by attracting predators to the site, and displacement
of individuals as a result of construction noise and lighting (see Impact Bio-17 for further
discussion on this impact). Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential roosting and denning
habitat by reducing the introduction of NNIPs and pathogens, and PAMM BI-3 would minimize
the potential for indirect impacts by reducing potential for predators within the Project study
area. With implementation of these PAMMs indirect impacts would be less than significant.
Construction impacts associated with Alternative C include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative C that would include
permanent light sources. Short-term impacts associated with construction activities such as
staging areas would result in construction noise and vibration impacts. Temporary impacts
associated with the Alternative C comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
Implementation of PAMM BI-9c would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on special-status bats by establishing
exclusion measures to prevent roosting within 500 feet of construction areas. With the
implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4c, BI-7, BI-8b, and BI-17 will be implemented to reduce impacts
to roosting/denning habitat for special-status bats and ringtail. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. Mitigation Measure BI-7 will be implemented to
conduct field surveys to identify suitable habitat for special-status animal species within the
access and utility area portions of the Project study area prior to construction. Mitigation
Measure BI-17 will require a qualified biologist to conduct surveys of suitable bat roosting
locations in and within 250 feet of the Project study area 48 hours prior to construction to
determine the need for installation of exclusionary netting. Compensatory mitigation for specialstatus bats and ringtail will be covered under the compensatory mitigation for impacts to aquatic
resources under Mitigation Measure BI-4c and California tiger salamander and California redlegged frog upland/dispersal habitat (as these habitats overlap with foraging habitat for specialPacheco Reservoir Expansion Project
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status bats) under Mitigation Measure BI-8b. These measures include the restoration and
planting of vegetation, including trees, to compensate for impacts on suitable roosting/denning
and foraging habitat. With implementation of these mitigation measures, this impact would be
reduced to less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have a beneficial impact on foraging habitat for these
species as it provides a more permanent water source and increased foraging habitat for these
species and prey species. Pulse flows would not exceed the capacity of the existing primary
channel and would not impact existing potential roosting/denning habitat adjacent to the primary
channel. Therefore, there are no impacts on special-status bats or ringtail associated with
operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts on special-status
bat species, ringtail, and their habitat. The acres affected by direct and indirect construction
impacts on special-status bat species, ringtail, and their habitat associated with Alternative C
would be less than those described for the Proposed Project. Impacts on special-status bat
species, ringtail, and their habitat resulting from operations under Alternative C are similar to
those described for the Proposed Project.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
Construction
Construction impacts associated with the Alternative C includes long-term, short-term, and
temporary impacts on wildlife dispersal and migration corridors. Based on their respective life
history requirements and mobility, various wildlife species, including special-status wildlife
species could be impacted from dispersing or migrating through the Project study area. These
include species such as: California tiger salamander, California red-legged frog, western pond
turtle, silvery legless lizard, San Joaquin coachwhip, coast horned lizard, mountain lion, San
Joaquin kit fox, American badger and ringtail. Vegetation communities surrounding the existing
reservoir are similar in structure providing suitable habitat for species to disperse and migrate
through the area in search of breeding and/or foraging areas. These species have varying
dispersal and home range distances that generally increase as the relative size of the species
becomes larger.
Long-term impacts would include impediments to wildlife dispersal and migration corridors as a
result of the expanded reservoir, new dam, and associated facilities and infrastructure. Shortterm impacts associated with construction activities such as construction of staging areas that
would obstruct dispersal and migration corridors for some species. Temporary impacts that are
associated with Alternative C include areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) that would prevent
dispersal or migration through these areas. Short-term and temporary impacts would affect
wildlife by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
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The magnitude of long-term impacts on wildlife dispersal and migration corridors would primarily
be associated with the expanded reservoir, new dam, and associated facilities and infrastructure
and may vary depending upon the species and environmental factors such as water year and
the season. These long-term impacts would not differ significantly from the existing condition
given that existing roads (e.g., SR 152, Kaiser-Aetna Road), Pacheco Reservoir and North Fork
Dam all currently precludes some degree of wildlife movement both spatially and temporally. In
addition, a shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g.,
fee title, easement) by Valley Water as part of all action alternatives. This watershed
management/shoreline buffer area would be managed to minimize water quality effects from
land use activities and would provide continuous dispersal and migration access for species.
The new expanded reservoir under the Proposed Project would not have an increased impact
compared to existing conditions because the expanded reservoir would typically be full during
winter and early spring, with water surface variability occurring throughout the year depending
on seasonal climatic conditions (as illustrated in Table 3.17-5 [Recreation]). Furthermore, larger
animals such as mountain lion and badger, which have larger dispersal and home ranges,
would be less affected by the expanded reservoir even when the reservoir is full given the
mobility of the species. Aquatic and semi-aquatic species such as western pond turtle may
utilize the expanded reservoir to their advantage for dispersal (e.g., swimming to unoccupied
areas within the Project study area). The expanded reservoir would also provide a larger water
source for animals during the dry months and increase the prey base for many species in the
surrounding area.
Implementation of PAMM BI-10 would minimize the potential for direct and indirect impacts
associated with wildlife dispersal and migration corridors by keeping all wildlife crossing
structures (e.g., culverts) unobstructed during construction to the extent practicable, providing
temporary crossings when crossing structures are closed or obstructed, avoiding the placement
fencing across movement routes whenever possible, and avoiding nighttime work within wildlife
movement routes and crossing structures to the extent practicable. The measure would also
include design modifications to add ramps and terraces along abutments of the bridges to be
constructed to facilitate wildlife movement when creek flows are present, leaving culvert
openings unscreened whenever possible, and installing culverts at least 36 inches in diameter
at wildlife crossing locations. With the implementation of this PAMM impacts on wildlife dispersal
and migration corridors would be less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have no impacts on terrestrial wildlife dispersal or
migration, because dam releases under normal operations would be contained within the
primary stream channel and not increase the amount of wetted area within the floodplain of
Pacheco Creek. Although surface flows would be perennial (i.e., continuous) downstream from
the new dam under normal operations, these flows would not limit wildlife movement through
culverts or SR 152 under crossings as the water levels would be confined to the primary
channel of the creek. In addition, the creek would still be crossable by wildlife species, since
flows would remain within the existing primary channel (i.e., water depths and velocities would
not change significantly) and would not hinder the ability for wildlife to continue to utilize and
access the culverts and bridge under crossings. In addition to baseflows, pulse flows would not
exceed the capacity of the existing primary channel and would be similar to peak flows during
winter months under the current conditions. Therefore, there are no impacts on wildlife dispersal
and migration corridors associated with operations.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on wildlife
dispersal and migratory corridors. The acres affected by construction and operational impacts
on wildlife dispersal and migratory corridors associated with Alternative C are similar to the
Proposed Project. Operational impacts on wildlife dispersal and migratory corridors resulting
from operations under Alternative C are similar with those described for the Proposed Project.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
The activities associated with Alternative C while not covered under the SCVHP could conflict
with actions required by it. Conflicts with the SCVHP is limited to California sycamore alluvial
woodlands given the rarity of the community in the SCVHP boundary and the unique ecological
conditions needed to support this community. Namely Alternative C could conflict with Action
LAND-R3 from the SCVHP, which requires the acquisition of at least 40 acres of California
sycamore alluvial woodland and acquired lands to be at least 10 acres in size.
Alternative C could potentially limit the areas available for the SCVHA to preserve/restore
California sycamore alluvial woodlands given the impacts identified in Impact Bio-2 and the
limited amounts of California sycamore alluvial woodlands present in the SCVHP boundaries
and available as describe in Action LAND-R3. Specifically, construction would result in direct
impacts on California sycamore alluvial woodland caused by long-term impacts associated with
the expanded reservoir, vegetation clearing, footprint of new facilities, and other areas that
would not passively or actively return to pre-project conditions after construction; short-term
impacts associated with the establishment of and use of staging areas; and temporary impacts
are associated with temporary construction easements. Indirect impacts to California sycamore
alluvial woodland would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse effects that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment; introduction or spread of
Phytophthora via infected restoration plantings; introduction or spread of contaminated soil from
equipment and over-application of water for dust control; introduction or spread of NNIPs;
increased erosion; increased risk of accidental fire caused by construction equipment; and
sedimentation.
California sycamore alluvial woodland is a rare natural community type within the SCVHP
boundaries and consequently, opportunities to preserve and restore or enhance California
sycamore alluvial woodland may be limited within the SCVHP boundaries. The impacts
identified above would occur in both the upstream and downstream areas along North Fork
Pacheco Creek, East Fork Pacheco Creek, South Fork Pacheco Creek, and the mainstem
Pacheco Creek in areas where California sycamore alluvial woodlands are present. Potential
indirect impacts of the flows associated with the Alternative C along Pacheco Creek could occur
on portions of the Pacheco Creek Reserve which is managed by the SCVHA. The impacts
described above pose a potential conflict between the Project and the SCVHP given the
amounts of California sycamore alluvial woodland the SCVHP would need to preserve, if all
impacts described occur within the plan boundaries (Santa Clara County et al. 2012), and the
mitigation need Alternative C would have given the rarity of the vegetation community in the
SCVHP boundaries.
There are 12 PAMMs that will be implemented to minimize and avoid impacts Alternative C
would have on California sycamore alluvial woodlands. Implementation of BMP HM-8, BMP HMPacheco Reservoir Expansion Project
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10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, and
PAMM WQ-2 will minimize impacts on riparian habitats, which includes California sycamore
alluvial woodlands, by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-4 will
determine when local ecotypes of native plant species should be used as part of revegetation
seed mixes and restoration plantings as part of restoration efforts, including stream restoration
under PAMM BI-6 and erosion control measures to protect water quality as part of PAMM WQ5. PAMMs Fire-1 and HM-3 will avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
Even with the implementation of these BMPs and PAMMs to avoid a potential conflict with the
SCVHP the impact would still be significant given the amounts of California sycamore alluvial
woodlands present in the plan boundaries and available for the SCVHA to utilize and compared
to the extent of impacts and resultant potential mitigation needed for Alternative C.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1d, BI-2a and BI-2c will mitigate for the loss of California sycamore
alluvial woodlands by conducting sycamore alluvial woodlands mapping of the access utility
area and would prioritize utilizing potential mitigation areas outside of the SCVHP boundary,
with agency approval (e.g., CDFW), to the extent feasible when there are viable options to
mitigate for California sycamore alluvial woodlands to prevent conflicts with the SCVHP.
Therefore, Mitigation Measure BI-2c will reduce impacts from conflicts with the SCVHP,
including conflicting with Action LAND-R3 to by prioritizing potential mitigation opportunities
outside of the SCVHP boundaries and allowing the SCVHA to potentially acquire California
alluvial sycamore woodlands that would otherwise be used for Project mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts and conflict
with the SCVHP. The acres affected by Alternative C’s construction and operational impacts are
similar to those described for the Proposed Project.
Impact Bio-20: Conflict with conservation easements.
Construction
Romero Ranch Conservation Easement Area
Construction of Alternative C would have indirect and direct impacts on the Romero Ranch
Conservation Easement Area, which is held by TNC and is located in the upstream area. Direct
impacts are associated with both access roads improvements and inundation of land subject to
this easement. Improvements (i.e., road surfacing, drainage repair and improvements) to roads
that cross this easement would enhance access to the northern portion of the North Fork
Pacheco Creek watershed for landowners, land managers and emergency personnel. Although
the existing roads have low habitat value, proposed road improvements would impact
approximately 32 acres of land subject to this conservation easement area. During construction,
wildlife use could be reduced and construction equipment (e.g., dump trucks, road graders)
would cause temporary noise, vibration, and lighting disturbances, and to a much lesser extent
after these improvements are completed and normal traffic use resumes. In addition to the longterm impacts associated with the access road improvements, approximately 15 acres of area
within the conservation easement area would be subject to inundation as a result of the
expanded reservoir in the East Fork Pacheco Creek and Pine Springs Canyon drainages.
Temporary direct impacts associated with construction activities within temporary construction
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easements along the access roads would total approximately 53 acres. Table 3.5-18
summarizes impacts on the various vegetation communities within the Romero Ranch
Conservation Easement Area for the Proposed Project and other action alternatives.
Implementation of BMP HM-8, BMP HM-10, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI11, PAMM BI-13, PAMM HM-2, and PAMM WQ-2 would minimize impacts on aquatic and
terrestrial habitats by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-1, PAMM BI2, PAMM BI-3, and PAMM BI-8 would minimize the indirect impacts on wildlife through the use
of qualified biologist pre-construction nesting bird surveys and nest avoidance buffers;
inspections of open pipes, holes, or similar structures; removal of trash from the worksite to
avoid attracting potential predators to the site; installation of wildlife exclusion fence to preclude
special-status species from entering the Project study area; and the exclusion of special-status
bats from potential maternity roosts and pre-construction surveys. Implementation of PAMM BI10 would minimize indirect impacts on wildlife dispersal and migratory corridors by keeping
known wildlife crossing structures either unimpeded, providing alternative crossing structures
when necessary, and implementing design features to allow for wildlife to cross structures
unimpeded. PAMM Fire-1 and HM-3 would avoid impacts resulting from fire through the
preparation and implementation of a fire protection and prevention plan. With the
implementation of these BMPs and PAMMs impacts associated with Project construction would
still be significant given the amount of area that would be affected.
Soap Lake Ranch Easement Area
In the downstream area, portions of Pacheco Creek and the entirety of San Felipe Lake are
within the Soap Lake Ranch Easement Area, which is held by the San Benito County
Agricultural Land Trust (Figure 3.5-2). As described in Impact Bio-1, riparian habitats and other
sensitive natural communities growing along the lake margins would be indirectly adversely
affected by sedimentation if a large storm event were to occur during the first few years of
Project construction prior to sufficient vegetation establishment and other stabilization measures
are sufficient to protect water quality levels from exceeding regional standards (see Section 3.20
for more details regarding the risk and potential for this to occur). However, these effects would
result in relatively minor changes to the extent of vegetation communities and would occur over
the timescale of years. As a result, indirect effects to the Soap Lake Ranch Easement area
would be less than significant.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-20 would compensate for construction-related direct
adverse effects on lands within conservation easement areas at a 2:1 preservation ratio or
through the implementation of habitat improvement projects or management actions developed
with and approved by the affected conservation easement parties to reduce impacts on these
resources to a less-than-significant level. As a result, implementation of Mitigation Measure BI20 would reduce impacts on affected conservation easements to a less-than-significant level,
and this impact would be less than significant with mitigation.
Operations
Romero Ranch Conservation Easement Area
Following Project construction, access roads within the Romero Ranch Conservation Easement
Area would be used for landowners and authorized emergency personnel to access properties
in the immediate vicinity of the expanded reservoir and portions of the North Fork Pacheco
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Creek watershed. Because vehicular travel along these pre-existing roads would not increase
relative to pre-Project use, operational impacts would be less than significant.
Soap Lake Ranch Easement Area
As described in Impact Bio-1, operational flows from the expanded reservoir would not increase
water levels or seasonality within the portions of Pacheco Creek within the Soap Lake Ranch
Easement Area or San Felipe Lake. As a result, operational impacts would be less than
significant on the Soap Lake Ranch Easement Area.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts on
conservation easement areas. The acres affected by direct construction-related impacts
associated with Alternative C are similar to the Proposed Project. Indirect impacts resulting from
operations under Alternative C are similar with those described for the Proposed Project.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Bio-1: Adverse effects on sensitive natural communities and riparian habitat excluding
sycamore alluvial woodlands.
Construction
As shown in Table 3.5-25, implementation of Alternative D would result in the direct loss (i.e.,
vegetation removal, ground disturbance, and hydrological modification) of riparian and CDFWdesignated sensitive natural communities caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, borrow and fill areas, temporary and
permanent roads and other areas associated with Alternative D that would not passively or
actively return to pre-project conditions after construction.
Direct impacts on CDFW-designated sensitive natural communities as defined under the MCV
(CNPS 2021a) under Alternative D would be comprised of approximately one acres of
temporary impacts, 10 acres of short-term impacts, and 172 acres of long-term impacts (183
acres total). Of the total 183 acres of impacts on sensitive natural communities, 2.8 acres of
impacts would occur on vegetation that qualifies as riparian habitat regulated under FGC
Section 1602. Specially, this riparian vegetation consists of the Goodding’s willow – red willow
vegetation alliance. Impacts on riparian vegetation not comprised of CDFW-designated
sensitive natural communities includes approximately two acres of long-term impacts on mulefat
thickets subject to inundation within the expanded reservoir.
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Table 3.5-25. Impacts on Sensitive Natural Communities and Riparian Habitats in the Alternative D
Inundation or Construction Area
Community1

Alliance

Association

Type of Impact (Acres)2

Riparian Temporary

Shortterm

Longterm

Total
Impacts

Impacted Sensitive Natural Communities
Bushy spikemoss mats

No association

3.2

3.2

California bay forest

Umbellularia californica

2.9

2.9

California bay forest

Umbellularia californica –
Quercus agrifolia

0.1

2.7

22.7

25.5

California bay forest

Umbellularia californica /
Toxicodendron diversilobum

0.1

0.2

1.9

2.2

California buckeye groves

Aesculus californica

7.7

7.7

California sagebrush scrub

Artemisia californica – Diplacus
aurantiacus

0.1

0.1

Coast live oak woodland

Quercus agrifolia / Adenostoma
fasciculatum – (Salvia mellifera)

0.8

3.1

3.9

Goodding's willow – red
willow riparian woodlands

Salix laevigata – Salix lasiolepis

0.2

2.4

3.0

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. ilicifolia

1.3

29.5

30.8

Holly leaf cherry – toyon –
greenbark ceanothus
chaparral

Prunus ilicifolia subsp. ilicifolia
– Fraxinus dipetala

6.8

6.8

40.7

40.8

1.9

1.9

X

0.4

Needle grass – melic grass Nassella pulchra – Avena spp.
grassland
– Bromus spp.

0.1

Needle grass – melic grass Nassella pulchra – Melica
grassland
californica
Needle grass – melic grass
No association
grassland

2.9

Valley oak woodland

Quercus lobata – Quercus
agrifolia / grass

0.3

Valley oak woodland

Quercus lobata – Quercus
douglasii

0.1

Valley oak woodland

Quercus lobata - grass

Subtotal

2.9
15.9

16.2
0.1

0.5

0.5

32.0

33.0

1.1

9.1

170.8

181.0

1.5

1.5

1.5

1.5

172.3

182.5

Impacted Riparian Habitats (Non-Sensitive Natural Communities)
Mulefat Thickets

Baccharis salicifolia

X

Subtotal
Total Impacts

1.1

9.1

Notes:
1
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the
State.
2
All impact acreages are rounded up to the nearest tenth of an acre.
3
Vegetation communities with an X in this category are considered riparian and are regulated under FGC Section 1602.
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As described in Section 3.20.3.4 of Chapter 3.20, if a large flow event occurs during the first
phase of channel restoration, phase of channel restoration, residual sediment in Pacheco
Reservoir mobilized by high flow, could result in sediment discharges into Pacheco Creek that
would be transported downstream to sensitive riparian natural communities including
Goodding's willow – red willow riparian woodlands, box elder forest, arroyo willow thickets,
valley oak woodlands, Hind’s walnut and related stands, black cottonwood forest, goldenaster
patches, and mulefat thickets (see Section 3.20, Attachment B of the Biological Resources –
Botanical/Wildlife Appendix). Potential impacts from the deposition of these sediments would
include the covering of submerged trunks, branches, and roots of woody vegetation growing
along the stream, including the shoots of young trees and woody shrubs. However, seedling
and sapling riparian trees can tolerate partial burial under sediments caused by flood pulses
(Kui and Stella 2016). Because partially buried plants will often compensate from burial or
partial burial with an increased growth response, and new areas of sediment can provide
substrate for riparian recruitment, riparian communities downstream from dams often respond
favorably to new sediment inputs (Kui and Stella 2016, Shafroth et al. 2002). As a result,
sediments mobilized and transported into San Felipe Lake would alter the area available for
colonization by terrestrial plants. This would result in changes to the extent and composition of
woody riparian sensitive natural communities including Goodding's willow – red willow riparian
woodlands along the lake margins caused by increased recruitment and compensatory growth
induced by partial sediment burial (i.e., ground disturbance). These changes would likely occur
on the scale of decades (Doyle et al. 2005) and would be less than significant.
Similarly, an increase in recently deposited sediments around the periphery of San Felipe Lake
would result in an increase in the area available for colonization by herbaceous emergent
sensitive natural communities that grow along the lake margins, including hardstem and
California bulrush marsh, pickleweed mats, and salt grass flats following brief periods of partial
burial. Flows with turbidity levels higher than typical storm events resulting from a sediment
pulse would also inundate portions of the alkali meadow, alkali weed – salt grass playas and
sinks, pickleweed mat, and alkali heath marsh sensitive natural communities that grow in low
elevation zones around the lake relative to baseline conditions. However, because these
communities are adapted to periodic flooding with sediment-laden waters transported from
upstream tributaries (e.g., South Fork Pacheco Creek), any increased turbidity and resulting
sedimentation relative to baseline levels would not result in substantial changes to the extent or
composition of these communities. As a result, construction impacts would be less than
significant.
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species of sensitive natural
communities or riparian areas. Potential adverse impacts that would result in indirect impacts
include contamination from fuel or lubricant spills from equipment; introduction or spread of
Phytophthora and other pathogens; introduction or spread of contaminated soil from equipment
and over-application of water for dust control; introduction or spread of NNIPs; increased
erosion; increased risk of accidental fire caused by construction equipment; and sedimentation.
These indirect impacts would be avoided through implementation of the DIFs described below.
The following DIFs would be implemented to avoid and minimize impacts on aquatic and
terrestrial habitats:
•

BMP HM-8 and HM-10 would avoid contamination through the implementation of spill
prevention training, hazardous material controls, equipment maintenance, and the cleanup of accidental spills.
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•

BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly.

•

PAMM B-4 would determine whether the use local ecotypes would result in a higher
likelihood of revegetation success when native plant species are proposed and utilize
appropriate erosion control measures and revegetation seed mixes to minimize impacts
on habitat function.

•

PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of
these species and would follow the most current guidance for equipment
decontamination provided by CDFW and USFWS to minimize the risk of spreading
invasive and noxious weed species.

•

PAMM BI-6 would restore stream segments impacted by road construction.

•

PAMM BI-7 would minimize impacts during construction on riparian sensitive natural
communities by stabilizing stockpiled soil and mineral resources to prevent impairments
to water quality or damage to plants covered by eroded stockpiled material.

•

PAMM BI-11 and PAMM BI-12 would minimize indirect impacts on riparian and sensitive
natural communities by preventing the spread of Phytophthora and other plant pests and
pathogens that could reduce plant vigor and reproduction or kill infected individuals.
They would also avoid impacts resulting from the transmission of Phytophthora to
vegetation communities from adjacent restoration planting areas by following appropriate
holding and planting guidelines of clean nursery stock grown according to the Guidelines
to Minimize Phytophthora Pathogens in Restoration Nurseries, respectively.

•

PAMM WQ-2 would minimize impacts resulting from impaired water quality, plant
damage and mortality, and soil contamination by designating areas for staging,
stockpiling, and on-site disposal away from riparian and sensitive natural communities;
adequately filtering runoff before it may be allowed to enter water ways; and covering or
implementing erosion control measures around stockpiled materials during the wet
season.

•

PAMM WQ-5 would minimize impacts resulting from vegetation loss, erosion, and
impaired water quality through the application of native seed erosion control mix in areas
of exposed soils above the ordinary highwater mark of waterways and the expanded
reservoir. It would also further minimize impacts on water quality by applying wood
chips, masticated brush, or other organic or inorganic materials (e.g., rock) to areas of
exposed soils to suppress weeds; and only using construction materials (e.g., rock, soil,
straw) that are certified weed free.

•

PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.

With the implementation of these DIFs indirect impacts associated with Project construction
would be less than significant.
Due to the types and extent (183 acres) of disturbance associated with construction of
Alternative D, impacts on riparian habitats and sensitive natural communities listed in Table 3.525 would be significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d will be implemented to reduce impacts to
riparian habitats and sensitive natural communities. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures. Implementation of Mitigation Measure BI-1a will
decrease construction-related indirect adverse impacts through implementation of a worker
environmental awareness training program. Implementation of Mitigation Measure BI-1b will
determine the locations and extent of riparian habitats and sensitive natural communities within
the access and utility areas, specifically for the purpose of quantifying any additional impacts on
these resources and ensuring adequate compensatory mitigation is implemented to mitigate for
impacts. Implementation of Mitigation Measure BI-1c will adverse direct impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas will be feasibly avoided in each discrete construction location.
Specifically, this measure will establish no-disturbance buffers that will be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-1d will
compensate for construction-related direct adverse impacts on riparian habitats and sensitive
natural communities through the purchase of either mitigation bank credits or the preservation,
enhancement, and/or restoration at already protected lands or at mitigation sites at a minimum
2:1 ratio or as agreed to by CDFW that will be protected in perpetuity through the recordation of
conservation easements.
With implementation of Mitigation Measures BI-1a, BI-1b, BI-1c, and BI-1d, impacts on riparian
habitats and sensitive natural communities would be reduced to a less-than-significant level.
Therefore, this impact would be less than significant with mitigation.
Operations
Flows downstream from the existing reservoir within Pacheco Creek have been regulated since
1940. Since that time, releases from North Fork Dam have resulted in perennial flows within
portions of Pacheco Creek as measured by the Dunneville Gage (located at creek mile 8.5) for
25 of the 52 years of available stream flow data (there is a 23-year gap from 1983 – 2006)
(USGS 2021). In many of the intervening years where perennial surface flows did not extend to
the Dunneville Gage, releases were sufficient to maintain perennial flows further upstream in the
system immediately downstream from the existing dam. As a result, hydrologic conditions
throughout Pacheco Creek have been modified from the historical intermittent flow regime to a
perennial flow regime in sections of the creek for over 80 years (SCVHA 2020) (see Section
3.12.1).
With the exception of the sycamore alluvial woodland associations discussed in Impact Bio-2,
the ecological integrity of the sensitive natural communities within the downstream area along
Pacheco Creek are not likely to be negatively affected from operations of Alternative D relative
to baseline conditions, because they formed in response to historical channelization, which
modified substrate conditions in the affected stream reaches, and the modified hydrology within
Pacheco Creek resulting from the operations of the existing reservoir. As described in Section
3.12.3, the more consistent summer baseflows released from the expanded reservoir under the
fixed flow regime would support perennial surface water in Pacheco Creek for a greater
distance downstream relative to baseline conditions, which would continue to favor the mixed
riparian species adapted to perennial surface hydrology (e.g., willows), resulting in the
expansion of mixed riparian stands along the creek in the downstream area into areas of the
creek that previously did not support these vegetation types.
Increased flow from Pacheco Creek would not be likely to substantially alter the composition
and extent of the sensitive natural communities around San Felipe Lake due to the channelized
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nature of the portion of Pacheco Creek upstream from the lake beginning at creek mile 7 near
Casa de Fruta, fluctuating groundwater table in response to seasonal agricultural use, and
additional hydrologic inputs from other streams that drain into the Santa Clara Valley. In
addition, because San Felipe Lake has an artificial spillway with a fixed elevation, any additional
flows entering the lake from Alternative D would produce a corresponding outflow from the lake,
resulting in relatively stable long-term surface water elevations (Figure 3.5-3). Impacts on
sensitive natural communities, including the Gooding’s willow – red willow riparian woodlands
and the following herbaceous sensitive natural communities: hardstem and California bulrush
marsh, pickleweed mat, alkali heath marsh, alkali meadow, alkali weed – salt grass playas and
sinks, and salt grass flats would be minor and consist of small changes to the extent and
relative proportion of species within each community but would not result in substantial
conversion to other community types.
Impacts on sensitive natural communities resulting from Alternative D operations would be
considered indirect-only, because they would occur over time after implementation of Alternative
D. Although vegetation community composition in the downstream area has been shifting since
operation of the existing reservoir began in 1940, consistently higher summer baseflow
conditions associated with Alternative D would favor species intolerant to flood disturbance that
would benefit from perennial surface water within sensitive natural communities to a greater
extent than existing conditions. Because these changes would likely increase the extent of
these sensitive natural communities or would cause changes to the species composition of the
communities but not to the extent where they would be considered another vegetation type,
these impacts would be less than significant.
Comparison with Proposed Project
Alternative D would have greater impacts on sensitive natural communities and riparian habitat
relative to the Proposed Project, because the affected by construction-related direct impacts on
sensitive natural communities and riparian habitat associated with Alternative D are greater than
the Proposed Project. Operational impacts on sensitive natural communities and riparian habitat
resulting from operations under Alternative D would have similar impacts to those described for
the Proposed Project during operation.
Impact Bio-2: Adverse effects on sycamore alluvial woodlands.
Sycamore alluvial woodlands are defined as the California Sycamore Woodland Alliance
associations present within the Project study area. Although associations within the California
Sycamore Woodland Alliance vary in regard to the composition of co-dominant species in each
canopy layer, their overstories are all dominated or co-dominated by California sycamore. As a
result, construction- and operational-related activities that have potential to affect the health and
recruitment of individual California sycamore trees are intrinsically linked to the overall extent
and longevity of sycamore alluvial woodlands in the Project study area.
Construction
Construction-related direct impacts on sycamore alluvial woodland natural communities, which
are also classified as riparian habitats, would be the same as those described under Impact Bio1 (i.e., vegetation removal, ground disturbance, and hydrological modification). Specifically,
implementation of Alternative D would result in direct impacts caused by temporary impacts
associated with activities within temporary construction easements; short-term impacts that are
associated with the establishment of and use of staging areas; and long-term impacts that are
associated with the expanded reservoir, vegetation clearing, footprint of new facilities, borrow
and fill areas, temporary and permanent roads, and other areas associated with Alternative D
that would not passively or actively return to pre-project conditions after construction.
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These construction-related impacts on the sycamore alluvial woodland natural communities
would total approximately 49 acres, comprised of less than 0.5 acre of temporary impacts, less
than 0.5 acre of short-term impacts, and nearly 48 acres of long-term impacts (Table 3.5-26).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, including wildlife habitat quality; altered species
composition; or changes to the extent of sensitive natural communities and riparian habitats.
Potential adverse impacts that would result in indirect impacts include contamination from fuel
or lubricant spills from equipment; introduction or spread of Phytophthora and other pathogens;
introduction or spread of contaminated soil from equipment and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8, BMP HM-10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI9a, PAMM BI-11, PAMM BI-12, and PAMM WQ-2 would minimize impacts on riparian habitats
including sycamore alluvial woodlands by reducing the potential for an accidental discharge of
pollutants and equipment encroachment into features and minimizing the potential for the
degradation of the quality of the features through the introduction of NNIPs and pathogens.
PAMM BI-4 would determine when local ecotypes of native plant species should be used as
part of revegetation seed mixes and restoration plantings as part of restoration efforts, including
stream restoration under PAMM BI-6 and erosion control measures to protect water quality as
part of PAMM WQ-5. PAMMs Fire-1 and HM-3 would avoid impacts resulting from fire through
the preparation and implementation of a fire protection and prevention plan. With the
implementation of these DIFs indirect impacts associated with Alternative D construction would
be less than significant.
Due to the types and extent of disturbance associated with construction of Alternative D
(approximately 49 acres total), direct impacts on sycamore alluvial woodlands would be
significant.
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Table 3.5-26. Alternative D Impacts on Sycamore Alluvial Woodlands in the Project Study Area
Type of Impact (Acres)3

Community1,2
Alliance

Construction

Association

Temporary

California sycamore
woodlands

Platanus racemosa –
No Association

0.3

California sycamore
woodlands

Operations

ShortLong-term Creek Mile 0 to 4
term
28.0

9.3

Platanus racemosa –
Baccharis salicifolia

3.6

0.7

California sycamore
woodlands

Platanus racemosa –
Quercus agrifolia

16.0

2.9

California sycamore
woodlands

Platanus racemosa –
Salix laevigata

21.7

California sycamore
woodlands

Platanus racemosa –
Quercus lobata

2.8

Totals

0.3

0.1

0.1

47.6

37.4

Creek Mile 4 to 7

Creek Mile 7 to
San Felipe Lake

32.6

4.6

10.0
0.9

15.7
4.7

33.5

35.0

Notes:
1
These vegetation communities are considered riparian and are regulated under FGC Section 1602.
2
Some areas supporting sensitive natural communities are also considered potential Waters of the United States or waters of the State.
3
All impact acreages are rounded up to the nearest tenth of an acre.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c would be implemented to reduce impacts on
sycamore alluvial woodlands. Implementation of Mitigation Measure BI-1a would decrease
construction-related indirect adverse impacts through implementation of a worker environmental
awareness training program. Implementation of Mitigation Measure BI-2a would determine the
locations and extent of sycamore alluvial woodlands within the access and utility areas,
specifically for the purpose of quantifying any additional impacts on these resources and
ensuring adequate compensatory mitigation is implemented to mitigate for impacts.
Implementation of Mitigation Measure BI-2b would avoid direct adverse impacts and avoid and
minimize indirect adverse impacts by verifying previously conducted vegetation mapping and
determining what areas would be feasibly avoided in each discrete construction location.
Specifically, this measure would establish no-disturbance buffers that would be marked on
construction drawings and marked with high-visibility in the field to reduce the likelihood of
inadvertent disturbances in these areas. Implementation of Mitigation Measure BI-2c would
compensate for construction-related direct adverse impacts through the preservation,
enhancement, and/or restoration of sycamore alluvial woodlands at already protected lands or
at new mitigation sites at a minimum 2:1 ratio or as agreed to by CDFW. New mitigation sites
would be protected in perpetuity through the recordation of conservation easements to reduce
impacts on these resources.
Within the region surrounding the Project study area (San Benito, Merced, Stanislaus, and
Alameda Counties), there are approximately 600 acres of large, intact stands of sycamore
alluvial woodlands on private lands that are not currently protected by conservation easements
with additional areas within and adjacent to these stands that provide sycamore alluvial
woodland restoration and establishment opportunities (Keeler-Wolf, et al. 1997, GreenInfo
Network 2021). Within Santa Clara County, specifically along South Fork Pacheco Creek and
Pacheco Creek (which is within the Project study area), there are approximately 120 acres of
privately owned sycamore alluvial woodlands not protected by conservation easements
(approximately 16 acres of sycamore alluvial woodlands along Pacheco Creek are owned by
SCVHA) (Keeler-Wolf, et al. 1997, GreenInfo Network 2021, Attachment B of the Biological
Resources – Botanical/Wildlife Appendix). As a result, the mitigation acreage required under
Mitigation Measure BI-2c at a minimum 2:1 ratio is substantially less than the area of the lands
available to provide compensatory mitigation for Alternative D impacts on sycamore alluvial
woodlands. Therefore, compensatory mitigation for impacts on sycamore alluvial woodlands
resulting from Alternative D is considered feasible.
With implementation of Mitigation Measures BI-1a, BI-2a, BI-2b, and BI-2c, construction related
impacts on sycamore alluvial woodland natural communities would be reduced to a less-thansignificant level. Therefore, this impact would be less than significant with mitigation.
Operations
Existing dam operations have changed the entirely intermittent hydrologic conditions to nearly
perennial conditions in portions of Pacheco Creek. These operational flow changes have likely
altered the historically sparsely vegetated, California sycamore dominated riparian system to
one more densely vegetated with other competing riparian woody species (e.g., willows) with a
muted flood disturbance regime (SCVHA 2020). Once an intermittent stream becomes
regulated and surface water availability increases, new species that are better adapted (e.g.,
possess reproductive traits, growth habits, and water use efficiencies) to perennial flows
outcompete the species that are adapted to historic conditions (Vaghti and Greco 2007).
Operations of Alternative D would be expected to continue the ongoing trend of shifting
downstream vegetation from the historic condition of communities adapted to an intermittent
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annual flow regime punctuated by infrequent, substrate-scouring high flows (i.e., conditions prior
to operation of the existing dam in 1940), to communities dependent on perennial surface flows
and/or shallow groundwater. These impacts would be indirect, because they would occur over
time after implementation of Alternative D.
In reaches of Pacheco Creek that are currently subject to perennial surface water (creek mile 0
to 4) year-to-year, or in those that have been artificially channelized (creek mile 7 downstream
to San Felipe Lake), this transition is evidenced by the presence of mixed riparian vegetation
stands where willows, oaks, and sycamores share dominance of the overstory (Biological
Resources – Botanical/Wildlife Appendix Attachment B). This includes mixed riparian stands
consisting entirely of willows and oaks as well as California Sycamore Woodland Alliance
associations that have substantial proportions of willows and oaks in the overstory (SCVHA
2020). In addition, land management throughout most of Project study area focuses primarily on
livestock grazing, which reduces the reproductive capacity of California sycamores, either
directly or indirectly (Smith 2016; SCVHA 2020; Giles 1998; Smith 1989).
In contrast, in reaches of Pacheco Creek that are currently periodically dry (creek mile 4 to 7), or
on low floodplain terraces away from the primary channel, large stands of California sycamoredominated communities (i.e., Platanus racemosa – No Association and Platanus racemosa –
Baccharis salicifolia associations) persist (Biological Resources – Botanical/Wildlife Appendix
Attachment B; SCVHA 2020; San Francisco Estuary Institute-Aquatic Science Center and H.T.
Harvey & Associates 2017; Smith, Personal Communication, 2020). These areas of sycamore
alluvial woodlands are likely remnants of historically larger stands along those reaches of
Pacheco Creek too dry to promote the rapid expansion of mixed riparian vegetation. In these
areas, relative to baseline conditions, Alternative D operations would result in more consistent
summer baseflows (Chapter 2, Section 3.12.3) that would promote the establishment of willows
and oaks, transitioning the sycamore alluvial woodland stands in these areas to other
associations that include these species as co-dominants (i.e., Platanus racemosa – Quercus
agrifolia, – Quercus lobata, and – Salix laevigata associations). Over time, the sycamore alluvial
woodlands in these areas could further transition to mixed riparian communities that do not
include California sycamore as a dominant species.
However, Alternative D’s consistent summer baseflows would provide higher groundwater levels
during the summer months relative to baseline conditions, potentially benefiting established
sycamores. During extended periods of drought from 2004 – 2020, mature sycamores suffered
extensive mortality along the portion of Pacheco Creek between creek mile 0 and 5 (San
Francisco Estuary Institute-Aquatic Science Center and H.T. Harvey & Associates, 2017, Smith,
Personal Communication, 2020), which also contributed to an overall decline of sycamore
alluvial woodlands along Pacheco Creek (SCVHA 2020). In some locations, mature sycamore
mortality reached 50 percent during this time (San Francisco Estuary Institute-Aquatic Science
Center and H.T. Harvey & Associates, 2017). Potentially caused by a lowered groundwater
table from a combination of drought conditions and reservoir management, these trees were
primarily located higher in the landscape (e.g., within secondary channels and floodplain
terraces) in areas where groundwater during drought conditions was likely too deep for
sycamore seed or willow recruitment to occur (i.e., between creek mile 4 to 7). Alternative D
operations would result in consistently higher groundwater levels relative to existing conditions
that are likely to benefit the remaining mature sycamores in these locations during drought
conditions (SCVHA 2020). Although groundwater elevations in areas of the outer floodplain
would likely remain too deep in most locations, particularly in drought years, to promote the
recruitment of woody riparian species, the consistent groundwater levels associated with
Alternative D operations would benefit sycamore alluvial woodland plantings at restoration sites
and mature California sycamores by reducing water stress in future drought years (SCVHA
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2020). Further downstream along Pacheco Creek, particularly from creek mile 12 downstream
to San Felipe Lake, this effect would be less pronounced due to the perennially high
groundwater table that results from the presence of successive layers of impervious bedrock
which have formed along fault lines (which bisect Pacheco Creek) and is replenished from the
multiple drainages, including Pacheco Creek (San Benito County Water District Groundwater
Sustainability Agency 2021).
In addition to increasing flow volumes during the growing season relative to existing conditions,
Alternative D operations would limit the frequency, magnitude, and duration of high flow events
during the winter and early spring (Chapter 2, Section 3.12.3). By increasing flow volumes
during the period of California sycamore seed germination and initial seedling root development
(rather than flow volume decreasing during this period) as well as by reducing the frequency of
flood events that have the capacity to scour and remove competing riparian vegetation from
along the primary stream channel, operational flows under Alternative D would reduce the
competitive advantage of California sycamore relative to other species such as willows (Vaghti
and Greco 2007). This would occur along the primary stream channel and adjacent floodplains
to a greater extent than baseline operational flows, resulting in an overall adverse effect on
sycamore alluvial woodland stands along Pacheco Creek.
This effect of muting scouring flows would be particularly pronounced in the portions of the
Pacheco Creek immediately downstream of the existing dam (creek mile 0) to immediately
upstream of Casa de Fruta (approximately creek mile 7), where the existing floodplain is
relatively unconfined and geomorphic processes (e.g., gravel bar formation, lateral channel
migration) can still occur with sufficiently large flood events. Further downstream in the system,
extensive channelization (deepening) of the primary channel and levee construction in some
areas, particularly after creek mile 12, have constrained the natural floodplain of Pacheco Creek
to the extent that these processes are severely muted, limiting the reproductive capacity of
California sycamore within the sycamore alluvial woodlands stands in this portion of Pacheco
Creek.
Vegetation communities in the downstream area have been shifting in response to historic
channelization of Pacheco Creek and later operation of the existing reservoir beginning in 1940,
as evidenced by other California Sycamore Woodland Alliance associations that support high
proportions of oaks and willows in the overstory (SCVHA 2020). However, consistently higher
summer baseflow conditions associated with Alternative D would favor flood disturbanceintolerant species that benefit from perennial surface water to a greater extent, particularly along
the primary stream channel than under existing conditions and the No Project Alternative. These
operational changes would need to be taken into consideration when implementing and
designing sycamore alluvial woodland restoration projects on certain segments of Pacheco
Creek or may require changes to management actions in existing conservation areas to better
accommodate perennial flows within the primary stream channel. Although operational flows are
unlikely to result in the mortality of California sycamore restoration plantings, they may cause an
increase in the rates and severity of anthracnose and Phytophthora infestations (both
pathogens are present at multiple locations within the downstream area [San Francisco Estuary
Institute-Aquatic Science Center and H.T. Harvey & Associates 2017, Valley Water 2021]), in
restoration plantings and established trees. While the exact extent and effect of these
pathogens on sycamores in the Pacheco Creek system is unknown, they are known to reduce
plant health and vigor, affecting seedling recruitment as well as tolerance to other stressors
such as drought.
Within the portion of Pacheco Creek beginning at the existing dam (creek mile 0) downstream to
Casa de Fruta (approximately creek mile 7), Alternative D operations would have primarily two
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distinct adverse effects on sycamore alluvial woodlands that would promote competing riparian
vegetation relative to California sycamore; (1) limiting the frequency and magnitude of flood
events with potential to stimulate California sycamore recruitment and (2) increasing the
availability of surface and subsurface water during the dry season, facilitating establishment of
woody riparian species such as willows that can outcompete California sycamore seedlings and
thereby reduce sycamore regeneration. Impacts would be reduced through the adaptive
management plan for ecosystem improvement within Pacheco Creek (see Chapter 2). However,
despite this, 71 acres (Table 3.5-26) of sycamore alluvial woodlands from creek mile 0 to creek
mile 7 would be expected to shift to other riparian vegetation community types at a faster rate
and to a greater degree than baseline conditions or the No Project Alternative. These impacts
would be significant.
Within the portion of Pacheco Creek from Casa de Fruta downstream, existing channelization
and constrained floodplain width (beginning approximately at creek mile 7), coupled with
existing, perennially high groundwater levels (beginning at creek mile 12), have resulted in the
current decline of sycamore alluvial woodlands. Due to the disturbed, channelized nature of the
active stream corridor and high groundwater table, effects of Alternative D’s perennial summer
flow and muted scouring flows are not anticipated to substantially accelerate this decline relative
to the baseline conditions or the No Project Alternative. Furthermore, due to the increased
groundwater availability that would be provided by more consistent summer baseflows with
operation of Alternative D, California sycamore individuals in the downstream area would be
more likely to survive following initiation of the new flow regime relative to existing conditions
when substantial proportions of California sycamores suffered mortality during extended periods
of drought. As a result, impacts from operations on sycamore alluvial woodlands along Pacheco
Creek downstream from creek mile 7 would be less than significant.
These impacts would be indirect, because they would occur over time after implementation of
the Alternative D.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-2c would compensate for indirect adverse impacts on
the 71 acres of sycamore alluvial woodlands that occur from creek mile 0 to creek mile 7 from
Proposed Project operations through preservation, enhancement, and/or restoration at new
mitigation sites or other already protected lands at a minimum 1:1 ratio or as agreed to by
CDFW. New mitigation sites would be protected in perpetuity through the recordation of
conservation easements. With implementation of Mitigation Measure BI-2c, impacts on
sycamore alluvial woodlands would be reduced to a less-than-significant level. Therefore, this
impact would be less than significant with mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on sycamore
alluvial woodlands. The acreage affect by construction-related direct impacts on California
sycamore alluvial woodlands associated with Alternative D is less than the Proposed Project.
Operational impacts sycamore alluvial woodlands resulting from operations under Alternative D
would have similar impacts to those described for the Proposed Project during operation.
Impact Bio-3: Impacts on non-sensitive oak woodland communities.
Construction
Blue oak woodland and coast live oak woodland alliances that are not considered sensitive
natural communities but provide environmental benefits and habitat for wildlife species are
present throughout the Project study area. Construction activities associated with Alternative D
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would directly and indirectly impact these natural communities. Direct impacts associated with
construction actives include the removal of vegetation in these communities and disturbance of
areas where these natural communities occur. Indirect impacts would consist of the spread or
introduction of plant pathogens and NNIPs that compete with native species in these
communities.
Approximately 893 acres of blue oak woodland and coast live oak woodland alliance natural
communities would be directly affected by long-term, short-term, and temporary impacts
associated with the construction of Alternative D (Table 3.5-8). Long-term impacts associated
with the expanded reservoir, new dam, access roads, and other facilities and infrastructure on
non-sensitive blue oak woodland and coast live oak woodland alliances total approximately 851
acres. Short-term impacts associated with construction activities such as staging that would
result in the disturbance of approximately 40 acres of blue oak woodland and coast live oak
woodland alliance natural communities and include areas that would be affected as a result of
restoration activities between the proposed dam and existing dam that would be
restored/reclaimed following construction. Areas to be restored/reclaimed portions of the
existing inundation pool and dam footprint that would be restored/reclaimed to a natural state
(e.g., blue oak woodlands in uplands above the restored North Fork Pacheco Creek corridor).
Temporary impacts associated with activities within temporary construction easements (i.e.,
areas that would experience construction-related disturbances for a year or less) are expected
to affect approximately two acres of blue oak woodland and coast live oak woodland alliance
natural communities (Table 3.5-8).
Indirect impacts would also occur from construction activities within the Project study area and
would result in reduced ecological function, altered species composition, changes to the extent
of vegetation communities, or lowered capacity to support wildlife species. Potential adverse
effects that would result in indirect impacts include contamination from fuel or lubricant spills
from equipment; introduction or spread of Phytophthora via infected restoration plantings,
introduction of spread of contaminated soil from equipment, and over-application of water for
dust control; introduction or spread of NNIPs; increased erosion; increased risk of accidental fire
caused by construction equipment; and sedimentation.
Implementation of BMP HM-8 would avoid contamination from fuel spillage by providing
containment sufficient to capture any accidental spills and avoid direct contact with soil, surface
waters, or the storm drainage system and would require equipment to be properly maintained to
minimize the risk of leaks occurring within or adjacent to environmentally sensitive areas. BMP
HM-10 would minimize soil contamination through the implementation of spill prevention
training, hazardous material controls, and the clean-up of accidental spills. Implementation of
BMP WQ-17 would avoid water contamination by locating temporary sanitary facilities in
locations where overflow or spillage will not enter aquatic areas directly or indirectly. To
minimize impacts on habitat function, PAMM B-4 would determine whether the use local
ecotypes would result in a higher likelihood of revegetation success when native plant species
are proposed and utilize appropriate erosion control measures and revegetation seed mixes. In
addition, PAMM BI-5 would minimize impacts on habitat function by removing and disposing of
invasive and noxious weed populations whenever encountered to prevent the spread of these
species and would follow the most current guidance for equipment decontamination provided by
CDFW and USFWS to minimize the risk of spreading invasive and noxious weed species. To
minimize impacts on riparian and sensitive natural communities, implementation of PAMM BI-6
would restore stream segments impacted by road construction.
To avoid and minimize indirect impacts caused by Phytophthora, PAMM BI-11 and PAMM BI-12
would minimize indirect impacts on non-sensitive oak woodland communities by preventing the
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spread of Phytophthora and other plant pests and pathogens that could reduce plant vigor and
reproduction or kill infected individuals. They would also avoid impacts resulting from the
transmission of Phytophthora to vegetation communities from adjacent restoration planting
areas by following appropriate holding and planting guidelines of clean nursery stock grown
according to the Guidelines to Minimize Phytophthora Pathogens in Restoration Nurseries,
respectively. Implementation of PAMM WQ-2 would minimize impacts resulting from plant
damage and mortality, and soil contamination by designating areas for staging, stockpiling, and
on-site disposal away from non-sensitive oak woodland communities; adequately filtering runoff
before it may be allowed to enter water ways; and covering or implementing erosion control
measures around stockpiled materials during the wet season. Indirect impacts on water quality
would be further minimized through implementation of PAMM WQ-5, which would minimize
impacts resulting from vegetation loss, and erosion through the application of native seed
erosion control mix in areas of exposed soils above the ordinary highwater mark of waterways
and the expanded reservoir. It would also further minimize impacts on blue oak woodland and
coast live oak woodland alliance natural communities by applying wood chips, masticated
brush, or other organic or inorganic materials (e.g., rock) to areas of exposed soils to suppress
weeds and only using construction materials (e.g., rock, soil, straw) that are certified weed free.
PAMM Fire-1 would avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
With the implementation of these PAMMs, impacts on these two types of natural communities
would still be significant given the amount of affected blue oak woodland and coast live oak
woodland alliance natural communities.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-8b will mitigate for the loss of blue oak woodland and
coast live oak woodland alliances given the overlap between these vegetation communities and
the California red-legged frog and California tiger salamander upland habitat that will be
mitigated at a 2:1 ratio under Mitigation Measure BI-8b. While there could be some variability in
the types and quantities of vegetation communities that would be used to compensate for
impacted California red-legged frog and California tiger salamander upland and dispersal
habitat, the upland habitats preserved under Mitigation Measure BI-8b will also compensate for
impacted blue oak woodland and coast live oak woodland alliances. The blue oak woodland and
coast live oak woodland alliances affected by Alternative D would be mitigated for using the
same or similar habitat in coordination with CDFW and the USFWS. With the implementation of
Mitigation Measure BI-8b impacts on blue oak woodland and coast live oak woodland alliance
natural communities, this impact would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
blue oak woodland and coast live oak woodland alliance natural communities, because they are
largely associated with upland areas outside of the floodplain of Pacheco Creek. Therefore,
there would be no impacts on these natural communities associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on non-sensitive
oak woodland communities. The acres affected by direct and indirect construction impacts on
non-sensitive oak woodland communities associated with Alternative D is less than those
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described for the Proposed Project. Impacts on non-sensitive oak woodland communities
resulting from operations under Alternative D are similar to those described for the Proposed
Project.
Impact Bio-4: Impacts on waters of the United States or waters of the State.
Construction
Construction impacts associated with Alternative D total approximately 148 acres of potential
waters of the United States and 234 acres of potential waters of the State and includes longterm, short-term, and temporary impacts. Table 3.5-9 in the above write up for Impact Bio-4
under Proposed Project summarizes potential impacts on aquatic resource for this alternative.
Long-term impacts consist of the construction footprints of permanent facilities and associated
infrastructure such as the new dam and associated facilities, new access roads, expanded
reservoir, transmission line, interchange area, and other areas that would be permanently
affected as a result of Alternative D and would result in the direct long-term loss of potential
waters of the United States and potential waters of the State. Short-term impacts associated
with construction activities such as staging areas and temporary construction easements would
result in the direct short-term disturbance (i.e., dredging and filling) of potential waters of the
United States and potential waters of the State. These short-term impacts include acres of
potential waters of the United States and potential waters of the State that would be affected as
a result of the restoration activities between the proposed dam and the existing dam and would
be restored/reclaimed following construction. Areas to be restored/reclaimed include areas
within in the existing reservoir and North Fork Dam and would include reclaiming these areas
associated with removal of North Fork Dam and draining Pacheco Reservoir. Efforts would
include reclaiming these areas back to provide functional aquatic, riparian/floodplain, and
upland habitat. Temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less) would affect potential waters of the United States and potential waters of the State.
PAMM BI-4 and PAMM BI-6 would be implemented following construction to minimize impacts
and restore the features effected by short-term and temporary disturbances to pre-Project
conditions to the extent practicable. With the implementation of these PAMMs and the
restoration/reclamation of portions of the existing reservoir and removal of North fork Dam,
significant impacts on potential waters of the United States and potential waters of the State
would still occur.
In addition to direct impacts, indirect impacts on potential waters of the United States and
potential waters of the State could occur during construction activities associated with
Alternative D. These indirect impacts would include degradation of water quality, degradation of
the quality and function of wetland features (e.g., change in vegetation from native to non-native
species), and changes in hydrology from topographic changes to features both within and
adjacent areas subject to construction activities. Implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM BI-14 would
minimize the potential for indirect impacts on potential waters of the United States and potential
waters of the State by reducing the likelihood for an accidental discharge of pollutants and/or
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. With the
implementation of these PAMMs indirect impacts would be less than significant.
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Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-4a, BI-4b, and BI-4c will be implemented to further minimize, avoid, and
mitigate impacts. Mitigation Measure BI-4a will be implemented to conduct delineations for
aquatic resources within the access and utility area portions of the Project study area prior to
construction activities. Mitigation Measure BI-4b will provide aquatic resources avoidance
buffers. Mitigation Measure BI-4c will provide compensatory mitigation (at a 2:1 mitigation ratio
as achieving equivalent or greater mitigation) for loss (i.e., short-term and/or long-term impacts)
of waters of the United States and waters of the State as a result of Alternative D. With these
mitigation measures, this impact would be reduced to less-than-significant level.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in the flow regime of Pacheco Creek flows would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
would have no impact on potential waters of the United States and potential waters of the State
because pulse flows would not exceed the capacity of the existing primary channel and the
proposed flow releases and water elevations within Pacheco Creek would not differ significantly
from the current conditions.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on waters of
the United States or waters of the State. The acres affected by direct and indirect constructionrelated impacts on waters of the United States or waters of the State are similar to those
described for the Proposed Project. Operational impacts resulting from operations under
Alternative D are similar to those described for the Proposed Project.
Impact Bio-5: Impacts on special-status plants.
Construction and Operations
Alternative D construction impacts on special-status plant species identified within the upstream
area include impacts from both long-term (e.g., expanded reservoir, proposed dam and
associated facilities) and short-term (e.g., staging areas) activities. Long-term activities
(inundation, new flow regime) associated with Alternative D would impact eight of the 13
special-status plant species identified in the upstream and downstream areas including:
•

Santa Clara thorn-mint (Acanthomintha lanceolata) CRPR 4.2

•

Parry’s rough tarplant (Centromadia parryi ssp. rudis) CRPR 4.2

•

Brewer's clarkia (Clarkia breweri) CRPR 4.2

•

Hospital Canyon larkspur (Delphinium californicum ssp. interius) CRPR 1B.2

•

large-flowered leptosiphon (Leptosiphon grandiflorus) CRPR 4.2

•

Hall's bush-mallow (Malacothamnus hallii) CRPR 1B.2

•

woodland woolythreads (Monolopia gracilens) CRPR 1B.2

•

most beautiful jewel-flower (Streptanthus albidus ssp. peramoenus) CRPR 1B.2

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.5-278

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.5
Biological Resources – Botanical/Wildlife

Collectively, long-term impacts on these eight special-status plant populations consist of 31
populations and approximately 31,000 individuals. Table 3.5-10 in the above write up for Impact
Bio-5 under Proposed Project summarizes the special-status plant species impacts for this
alternative. Short-term impacts would affect approximately two individuals from the same
populations of Hall's bush-mallow affected by the long-term impacts. Given that the short-term
impact areas would be affected for multiple growing seasons it is unlikely that the impacted
species would return naturally once the channel restoration activities are completed; therefore,
these short-term impacts are grouped with the long-term impacts for the purposes of this impact
discussion in the remainder of this analysis. This would be a significant impact.
Alternative D would also result in indirect impacts on the eight special-status plant species, and
other regionally occurring native species from the spread and introduction of NNIP species into
the Project study area during construction and other activities (e.g., operations and maintenance
activities). The spread or introduction of NNIP species would degrade the quality of habitat and
limit the resources available for the regionally occurring native plant species, including specialstatus plant species. PAMM BI-4, PAMM BI-5, PAMM BI-11 and PAMM BI-12 would limit and
minimize the spread or introduction of NNIP by cleaning equipment prior to entering the site,
using appropriate native species seed mixes that are weed-free for replanting and erosion
control efforts, and removing NNIPs encountered during construction and operations and
maintenance activities. This impact would be less than significant.
Alternative D impacts (both direct and indirect) on Santa Clara thorn-mint, Parry’s rough
tarplant, Brewer's clarkia, Hospital Canyon larkspur, large-flowered leptosiphon, Hall's bushmallow, woodland woolythreads, and most beautiful jewel-flower would be significant given the
number of populations and individuals that would be affected.
The other five special-status plant species (Hoover's button-celery, spiny-sepaled button-celery,
prostrate vernal pool navarretia, saline clover, and San Joaquin spearscale) would not be
directly impacted by Alternative D construction as they are located within the downstream area
near San Felipe Lake. Operational impacts associated with Alternative D would be limited to the
downstream area where changes in Pacheco Creek flows would occur (i.e., operations
associated with the proposed facilities in the upstream area and the access and utility area
would not change meaningfully from those under the current condition). Impacts associated with
changes in downstream flows (including baseflow and pulse flows) would be less than
significant on Hoover's button-celery, spiny-sepaled button-celery, prostrate vernal pool
navarretia, saline clover, and San Joaquin spearscale given that the proposed flow releases and
water elevations within Pacheco Creek and San Felipe Lake would not differ substantially from
the current conditions, and all five of these plant species are located between 2 to 6 feet above
the spillway elevation of San Felipe Lake (i.e., water would spill/drain from the spillway into
Miller Canal before the populations could be inundated by changes in flows) (Figure 3.5-3).
Impacts on special-status botanical species that may occur within the access and utility area,
include all special-status plant species that may occur in the upstream and downstream areas of
the Project study area, and Lemmon’s jewelflower, and Arburua Ranch jewelflower. Impacts on
special-status plants would be minimized with the implementation of PAMM BI-4, PAMM BI-5,
PAMM BI-11, and PAMM BI-12. These PAMMs will limit and minimize the indirect impacts
associated with the potential spread or introduction of NNIPs by cleaning equipment prior to
entering the site, using appropriate native species seed mixes that are weed free for replanting
and erosion control efforts, and removing NNIPs encountered during construction and
operations and maintenance activities. Direct impacts on special-status botanical species that
may occur within the access and utility area would be significant because substantial portions of
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CRPR species populations may be impacted for multiple growing seasons or completely
removed, and because impacts on CESA or ESA listed plant species may be unavoidable.
Mitigation and Level of Significance After Mitigation
Mitigation Measure BI-1a requires environmental training and biological monitoring by a
qualified biologist to inform the crews about special-status species and habitat that could occur
on site. Mitigation measure BI-5a will be implemented to reduce impacts on special-status plant
species that may occur in the access and utility area portion of the Project study area by
performing focused botanical surveys in that area to identify special-status plant populations
prior to construction activities. Mitigation Measure BI-5b will be implemented to further minimize
impacts on special-status plant species by establishing avoidance buffers and fencing around
populations that would not be impacted by construction activities. Mitigation Measure BI-5c will
also be implemented to offset the loss of the special-status plant populations by compensating
for long-term and short-term impacts at a 2:1 ratio (as determined by the appropriate regulatory
agencies to achieve equivalent or greater mitigation). With the implementation of Mitigation
Measure BI-1a, Mitigation Measure BI-5a, Mitigation Measure BI-5b and Mitigation Measure BI5c impacts on Santa Clara thorn-mint, Parry’s rough tarplant, Brewer's clarkia, Hospital Canyon
larkspur, large-flowered leptosiphon, Hall's bush-mallow, woodland woolythreads, most beautiful
jewel-flower, and other special-status plant species that may occur in the access and utility area
portion of the Project study area would be reduced to a less-than-significant level since longterm and short-term impacts would be avoided, minimized, or compensated for at a 2:1 ratio.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on special-status
plant species. The acreage impacted by direct and indirect construction-related impacts on
special-status plants are less than those described for the Proposed Project. Operational
impacts on special-status plants resulting from operations under Alternative D are similar with
those described for the Proposed Project.
Impact Bio-6: Adverse effects and loss of habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.
Construction
No suitable vernal pools or seasonal wetlands inundated for sufficient duration to support vernal
pool fairy shrimp and vernal pool tadpole shrimp were identified within the upstream and
downstream areas. As such, within these areas, no impacts on vernal pool fairy shrimp or vernal
pool tadpole shrimp would occur in these areas as a result of Alternative D.
Based on desktop mapping efforts several seasonal wetlands were identified within the access
and utility area. These seasonal wetlands may provide marginal (i.e., low quality) habitat for
vernal pool fairy shrimp and vernal pool tadpole shrimp should the features be inundated for
sufficient durations and depths to support the species’ life cycles. None of the seasonal
wetlands that may provide habitat for vernal pool fairy shrimp and vernal pool tadpole shrimp in
the access and utility area would be directly impacted by long-term or short-term activities.
Indirect impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp or their habitat may
occur where suitable habitat is present up to 200 feet from construction activities (i.e., surface
and drainage improvements to existing roads), depending upon the site conditions (e.g.,
topography, soil) associated with each feature. These indirect impacts on potential habitat
including the degradation of the quality of potential habitat, would be minimized and/or avoided
(placement of power poles) with the implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7,
PAMM BI-8, and PAMM BI-9a. The implementation of these PAMMs will reduce the potential for
indirect impacts by minimizing the potential for the introduction or spread of NNIP species into
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potential habitat and the potential for inadvertent impacts (e.g., spill or discharge of materials
into the features) on potential habitat outside of the disturbance area footprint and provide
buffers to wetlands to that cannot be practicably avoided outside the inundation area. Therefore,
impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp would be less than
significant.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would have no impact on vernal
pool fairy shrimp or vernal pool tadpole shrimp because there is no habitat for these species.
Therefore, there would be no impacts on these species associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on vernal pool
fairy shrimp and vernal pool tadpole shrimp and their habitat. The acres affected by direct and
indirect construction-related impacts on vernal pool fairy shrimp and vernal pool tadpole shrimp
and their habitat are similar to those described for the Proposed Project. Operational impacts
vernal pool fairy shrimp and vernal pool tadpole shrimp and their habitat resulting from
operations under Alternative D are similar with those described for the Proposed Project.
Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly, western bumble bee,
and crotch bumble bee.
Construction
The Project study area may provide potential marginal (i.e., low quality) foraging and nesting
habitat for western bumble bee and crotch bumble bee; however, as stated above in Section
3.5.1.2, the known populations of these species are restricted to areas outside the Project study
area (CDFW 2019), and these species are unlikely to occur. The Project study area is near the
boundary of the currently understood range for western bumble bee and crotch bumble bee and
the area provides marginal (i.e., low quality) potential foraging and nesting habitat for the
species. Long-term impacts on potential habitat for both bee species is comprised of the
construction footprints of permanent facilities and associated infrastructure such as the new
dam and associated facilities, new access roads, expanded reservoir, transmission line,
interchange area, and other areas that would be permanently affected as a result of Alternative
D. These long-term impacts would result in the direct loss of approximately 1,462 acres of
potential nesting and foraging habitat (e.g., grasslands, woodlands, shrublands) for the species.
Short-term impacts associated with construction activities such as staging areas would result in
the direct short-erm impacts of approximately 209 acres of habitat. Temporary impacts
associated with activities within temporary construction easements and other areas that would
only be affected during construction would affect approximately 38 acres of potential habitat for
the species.
Ground disturbance and vegetation removal could adversely affect monarch butterfly and their
host plant populations and could range from direct impacts associated with construction
activities to indirect impacts associated with the degradation of suitable habitat for their host
plant (i.e., grading and vegetation removal, excavation, or inundation). The Alternative D
reservoir, new hardfill dam, ancillary facilities, permanent and temporary access roads, and
other various construction areas could result in direct impacts on monarch butterfly and its
habitat including the removal/disturbance of up to 6,300 individual host plants over
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approximately 20 acres (i.e., 83 percent of the total in the Project study area) of grassland,
woodland, and shrub habitat where host plant populations are located. These direct impacts
would be significant given the number of host plants that would be removed in comparison to
the plants that would remain in the Project study area.
Indirect impacts would include the degradation of suitable habitat because of removal of
vegetative cover, increased erosion, sedimentation, introduction of non-native species, or
changes in vegetation structure. Construction activities in or near suitable habitat may take
multiple years to complete; therefore, indirect impacts could occur over several years. To
minimize indirect impacts on monarch butterfly, western bumble bee and crotch bumble bee,
implementation of PAMM BI-4, PAMM BI-5, and PAMM BI-11 would limit and minimize the
spread or introduction of NNIP by cleaning equipment prior to entering the site, using
appropriate native species seed mixes that are weed free for replanting and erosion control
efforts, and removing NNIPs encountered during construction and operations and maintenance
activities. With implementation of PAMM’s, impacts to monarch butterfly, western bumble bee
and crotch bumble bee habitat would still be considered significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-5b, BI-5c, BI-7 and BI-8b will be implemented to reduce impacts to
monarch butterfly, western bumble bee and crotch bumble bee. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures.
Mitigation Measure BI-5b will be implemented to conduct follow-up surveys to identify the
locations and boundaries of special-status plant populations prior to construction which would
preserve potential foraging habitat for monarch butterfly, western bumble bee and crotch
bumble bee. Mitigation Measure BI-5c will mitigate for impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible seeds and/or plants grown from seed will be planted in suitable habitat
in the vicinity of where the seeds were collected, or if nearby locations are infeasible, at another
location within the Project study area with similar suitable habitat which would mitigate foraging
habitat for western bumble bee and crotch bumble bee and host plant for monarch butterfly.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species (i.e., western bumble bee and crotch bumble bee) within the
access and utility area portions of the Project study area prior to construction. Mitigation for
impacts on special-status plants and monarch butterfly host plants can also be fulfilled through
the preservation of existing populations at agency-approved mitigation properties if
reestablishing impacted populations is not feasible to mitigate for impacts to foraging habitat for
western bumble bee and crotch bumble bee foraging habitat along with host plant for monarch
butterfly. These mitigation measures would mitigate for impacts on western bumble bee and
crotch bumble bee by compensating for the loss of plants that could be used as foraging habitat
for these species. Implementation of Mitigation Measure BI-8b will mitigate for the loss of
grassland vegetation communities, which are used by western bumble bee and crotch bumble
bee as foraging habitat. All the grassland vegetation communities that provide foraging habitat
for western bumble bee and crotch bumble bee that would be affected overlap with California
red-legged frog and California tiger salamander upland habitat that will be mitigated at a 2:1
ratio under Mitigation Measure BI-8b. While there could be some variability in the types and
quantities of vegetation communities that would be used to compensate for impacted California
red-legged frog and California tiger salamander upland and dispersal habitat, the upland
habitats preserved under Mitigation Measure BI-8b will also compensate for impacted grassland
vegetation communities that provide foraging habitat for western bumble bee and crotch bumble
bee. The grassland vegetation communities affected by Alternative D would be mitigated for
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using the same or similar habitat in coordination with CDFW and the USFWS. Therefore, this
impact would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition).
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on monarch
butterfly, western bumble bee, and crotch bumble bee and their habitat. The acres affected by
of direct and indirect construction-related impacts on monarch butterfly, western bumble bee,
and crotch bumble bee and their habitat are similar to those described for the Proposed Project.
Operational impacts on monarch butterfly, western bumble bee, and crotch bumble bee and
their habitat resulting from operations under Alternative D are similar with those described for
the Proposed Project.
Impact Bio-8: Adverse effects and loss of habitat for California tiger salamander and California
red-legged frog.
Construction
Construction impacts could include both direct and indirect impacts on California red-legged
frogs or California tiger salamander which have been documented to occur in/near the Project
study area during construction activities. If California red-legged frogs or California tiger
salamander are present in the Project study area, direct impacts could include mortality,
increased risk of predation, introduction or spread of pathogens and increased stress resulting
from:
•

Permanent and temporary reduction in available aquatic and upland habitat and prey
base as a result of long-term, short-term, and temporary construction disturbances;

•

Displacement of individuals due to presence of people and equipment within suitable
habitat;

•

Crushing, dismemberment, and other injuries resulting from contact with construction
vehicles and other construction equipment during construction activities; and

•

Silting, fill, or spill of oil or other chemicals into aquatic habitat, resulting in reduced water
quality.

Indirect impacts would include effects on potential habitat for the species such as the
degradation of the quality of habitat or impacts that would result from construction later in time
(i.e., long-term).
Within the upstream area, downstream area, and access and utility area, there is suitable
aquatic breeding habitat (i.e., ponds) and suitable dispersal/upland habitat consisting of
grassland, woodlands, scrub, and chaparral vegetation communities for both California tiger
salamander and California red-legged frog. Within the Project study area, USFWS designated
critical habitat occurs for California red-legged frog and California tiger salamander. Critical
habitat for California tiger salamander only occurs in the downstream area and would have no
direct or indirect impacts. Critical habitat for California red-legged frog occurs in the majority of
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the Project study area, including the access and utility area accounting for approximately 8,047
acres.
Construction impacts associated with Alternative D total approximately two acres of potential
aquatic habitat for California tiger salamander, 3 acres of potential aquatic habitat for California
red-legged frog, and 1,757 acres of upland/dispersal habitat for these species that would be
subject to long-term, short-term, and temporary impacts. Table 3.5-11 in the above write up for
Impact 8 under Proposed Project summarizes aquatic and upland/dispersal habitat impacts for
this alternative.
Long-term impacts include loss of potential habitat and/or critical habitat within the construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected by Alternative D and would result in
the direct long-term loss of potential aquatic and upland/dispersal habitat for California redlegged frog and California tiger salamander. Short-term impacts associated with construction
activities such as staging areas would result in the direct short-term disturbance of aquatic and
upland/dispersal habitat. Portions the short-term impact areas would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) to functional aquatic and upland/dispersal
habitat. Temporary impacts associated with activities within temporary construction easements
(i.e., areas that would experience construction-related disturbances for a year or less) would
affect potential aquatic and upland/dispersal habitat.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for indirect impacts on potential
aquatic habitat by reducing the potential for an accidental discharge of pollutants and equipment
encroachment into features and minimizing the potential for the degradation of the quality of the
features through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM
BI-8 would reduce the potential for direct and indirect impacts on these species through the use
of qualified biologist to perform inspections of open pipes, holes, or similar structures in order to
avoid or minimize entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering construction activity areas. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on California tiger salamander and California red-legged frog would still occur.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative D comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact these species by deterring foraging, dispersal, and migration within and adjacent
to the Project study area, while attracting predators that may target these species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others would occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife foraging dispersal and migration would vary both temporally and
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spatially throughout the construction period. Implementation of PAMM BI-8 would minimize the
potential for direct and indirect impacts associated with construction noise, vibration, and
lighting on these species through the installation of wildlife exclusion fence to preclude these
species from entering the Project site. With the implementation of this PAMM direct and indirect
impacts associated with construction noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will be implemented to reduce
impacts to California tiger salamander and California red-legged frog. Section 3.5.3.5 provides
detailed descriptions of these mitigation measures. Mitigation Measure BI-1a would require a
qualified biologist to conduct biological resources awareness training for all construction
personnel. Mitigation Measure BI-4b will provide aquatic resources avoidance and buffers for
aquatic resources that may provide suitable aquatic habitat for California tiger salamander and
California red-legged frog. Mitigation Measure BI-4c will provide compensatory mitigation for
impacts on aquatic resources that may provide suitable aquatic habitat for California tiger
salamander and California red-legged frog. Mitigation measure BI-8a will be implemented to
reduce impacts on California tiger salamander and California red-legged frog and their habitat
that occurs in the access and utility area portion of the Project study area by performing surveys
in that area to identify potential habitat prior to construction activities. Mitigation Measure BI-8b
will require compensatory mitigation at a 2:1 ratio which equates to approximately 3,400 acres
of habitat (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation). Compensatory mitigation under Mitigation Measure BI-8b could be
accomplished either through the purchase of credits at an agency-approved mitigation bank, or
through the establishment of a single or multiple permittee-responsible mitigation sites.
Mitigation Measure BI-8c will require development of a translocation plan to move individuals
out of harm’s way.
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-8a, BI-8b, and BI-8c will reduce impacts on
California tiger salamander and California red-legged frog and their habitat to a less-thansignificant level. Therefore, impacts would be less than significant with mitigation.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (operations associated with the new
facilities would not change meaningfully from the existing operations). Downstream flows
(including baseflow and pulse flows) associated with the new dam and expanded reservoir
could have a less-than-significant effect on California tiger salamander and California redlegged frog, their habitats or designated critical habitat for California red-legged frog. Baseflows
would be released continuously from the expanded reservoir in all months allowing for existing
California tiger salamander and California red-legged frog populations and aquatic habitat in the
downstream area adjacent to Pacheco Creek habitat to remain unchanged. In addition, pulse
flows would not exceed the capacity of the existing primary channel and would not impact
dispersal/upland habitat for these species adjacent to the primary channel. With flows occurring
throughout the year, this would be considered a benefit for California red-legged frog as there
would be an increase in dispersal habitat available for this species during the summer months.
Under Alternative D new flow regime (perennial, increased flow) would prevent American
bullfrogs from breeding within the creek as the volume and velocity of flow would be too high for
egg mass survival. Drybacks during dry and critical water years would disrupt invasive species’
life cycles that require more permanent aquatic habitat (e.g., red swamp crayfish). However,
American bullfrogs and other non-native species would continue to disperse into the areas in
and around Pacheco Creek even after scheduled dryback events given the high abundances of
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the species present in the surrounding areas, similar to the existing condition in times following
a drought year when the creek and adjacent ponds go dry. With American bullfrogs and other
invasive wildlife species already present in high abundances in/near areas adjacent to Pacheco
Creek, the more permanent creek flows would not result in a significant increase in non-native
wildlife species in comparison to the existing conditions given the creek would continue to
provide the same amount and type of habitat as under the current condition (e.g., Pacheco
Creek and the surrounding vicinity will continue to offer dispersal and non-breeding habitat for
American bullfrog). Therefore, there would be less than significant impacts on California redlegged frog associated with operations.
Based on these results, and implementation of PAMM BI-13 – Aquatic Invasive Species
Management Plan, operation impacts on California tiger salamander and California red-legged
frog and their habitats would be less than significant. Impacts on California tiger salamander
and California red-legged frog dispersal and migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on California
tiger salamander and California red-legged frog and their habitat (both upland and aquatic
combined). The acres affected by direct and indirect construction-related impacts on California
tiger salamander and California red-legged frog and their habitat are similar to those described
for the Proposed Project, primarily associated with upland/dispersal habitat impacts related to
the staging and borrow sites. Operational impacts on California tiger salamander and California
red-legged frog and their habitat resulting from operations under Alternative D are similar to
those described for the Proposed Project.
Impact Bio-9: Adverse effects and loss of habitat for foothill yellow-legged frog.
Construction
Direct and indirect impacts on foothill yellow-legged frog as a result of construction activities
would be the same as described above for California red-legged frogs or California tiger
salamander under Impact Bio-8.
Construction impacts associated with Alternative D total approximately 93 acres of potential
habitat (including upland/dispersal and aquatic habitat) and includes long-term, short-term, and
temporary impacts on foothill yellow-legged frog. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative D, which
would result in the direct long-term loss of approximately 89 acres of potential habitat for foothill
yellow-legged frog. Short-term impacts associated with construction activities such as staging
areas would result in the direct short-term disturbance of approximately two acres of habitat.
Portions of the two acres of short-term impacts includes areas that would be restored/reclaimed
(e.g., existing inundation pool and dam footprint) and would include reclaiming these areas back
to a natural state (e.g., perennial stream and riparian areas). Temporary impacts associated
with activities within temporary construction easements (i.e., areas that would experience
construction-related disturbances for a year or less) would affect approximately two acres of
potential habitat. Table 3.5-12 summarizes aquatic and upland/dispersal habitat impacts for the
Proposed Project and the other action alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
by reducing the potential for an accidental discharge of pollutants and equipment encroachment
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into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
qualified biologist inspections of open pipes, holes, or similar structures; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
With implementation of these PAMMs and the restoration/reclamation of portions of the existing
inundation pool and dam footprint, significant impacts on foothill yellow-legged frog would still
occur.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative D comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easements)
and include construction noise, vibration, and temporary lighting sources. These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact this species by deterring foraging, dispersal, and migration within and adjacent to
the Project study area, while attracting predators that may target this species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction. Therefore, the level of construction activities and
magnitude of impacts to foothill yellow-legged frog dispersal and migration would vary both
temporally and spatially throughout the construction period. Implementation of PAMM BI-8
would minimize the potential for direct and indirect impacts associated with construction noise,
vibration, and lighting on this species through the installation of wildlife exclusion fence to
preclude this species from entering the construction activity areas. With the implementation of
this PAMM direct and indirect impacts associated with construction noise, vibration, and lighting
would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to foothill yellow-legged frogs. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Mitigation Measure BI-1a would require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to foothill yellow-legged
frog aquatic habitat. Mitigation Measure BI-4c will provide compensatory mitigation for impacts
on aquatic resources to mitigate for impacts to foothill yellow-legged frog aquatic habitat.
Mitigation Measure BI-7 will be implemented to conduct field surveys to identify suitable habitat
for special-status animal species within the access and utility area portions of the Project study
area prior to construction. Mitigation Measure BI-8a will be implemented to reduce impacts on
foothill yellow-legged frog and their habitat that occurs in the access and utility area portion of
the Project study area by performing surveys in that area to identify potential habitat prior to
construction activities. Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio (or as determined by the appropriate regulatory agencies as achieving equivalent or
greater mitigation) that could be accomplished either through the purchase of credits at an
agency-approved mitigation bank, or through the establishment of a single or multiple permitteePacheco Reservoir Expansion Project
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responsible mitigation sites. Mitigation Measure BI-8c will require development of a
translocation plan to move individuals out of harm’s way.
Compensatory mitigation for foothill-yellow legged frog upland habitat would be included under
compensatory mitigation for California tiger salamander and California red-legged frog (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of Mitigation Measure BI8b, impacts on foothill yellow-legged frog aquatic habitat would be mitigated in coordination with
the applicable regulatory agency. With implementation of these mitigation measures, impacts on
this species would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition); as such, the following discussion focuses
on impacts on foothill yellow-legged frog and its habitat as a result of the proposed flow
changes. Impacts on foothill yellow-legged frog dispersal and migratory corridors are addressed
in Impact Bio-18.
Foothill yellow-legged frog breeding and oviposition occur primarily in streams and rivers from
April until early July. In California, egg masses are typically found between April 22nd and July
6th, with the average occurring around May 3rd (California Herps 2021). Eggs take 2 to 3 weeks
to hatch, depending primarily on water temperature (Kupferberg 1996). Tadpoles remain in the
stream and require 3 to 4 months to transition in into metamorphs which occurs between July to
October (California herps 2021). Altering natural flow regimes through dam releases and pulsed
flows after oviposition can result in scouring of egg masses and flow changes during oviposition
can lead to tadpole stranding and exposed egg masses when water levels drop (Kupferberg et
al. 2009). Additionally, tadpoles can be displaced, inundated with sediment, or stranded due to
pulsed-flow releases.
One of the major sources of natural egg mortality is desiccation through loss of surface water
and stranding (Kupferberg et al. 2009). The limiting factor for foothill yellow-legged frogs in
Pacheco Creek is a lack of surface water during the breeding season and tadpole rearing
period. Pacheco Creek is mostly dry in the late spring and early summer with segments of
standing water or pools, which are not suitable conditions for eggs’ and tadpoles’ survival due to
water temperature increasing. Downstream flows (including baseflow and pulse flows)
associated with the new dam and expanded reservoir would have a beneficial impact on foothill
yellow-legged frog and their aquatic habitat. Baseflows would be released continuously from the
expanded reservoir in all months allowing for improved breeding and tadpole rearing conditions
for foothill yellow-legged frog in some areas of Pacheco Creek depending upon the water year
as a result of perennial flows. Non-native and invasive species such as American bullfrogs are
present in and near Pacheco Creek mainstem and may prey on and compete with foothill
yellow-legged frogs.
Under Alternative D the more permanent flows would prevent American bullfrogs from breeding
within the creek as the flow rate would be too high for egg mass survival. Drybacks during dry
and critical water years would disrupt invasive species’ life cycles that require more permanent
aquatic habitat (e.g., red swamp crayfish). However, American bullfrogs and other non-native
species would continue to disperse into the areas in and around Pacheco Creek even after
scheduled dryback events given the high abundances of the species present in the surrounding
areas, similar to the existing condition in times following a drought year when the creek and
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adjacent ponds go dry. With bullfrogs and other invasive wildlife species already present in high
abundances in and around Pacheco Creek, the more permanent creek flows and slightly higher
ground water levels would not result in a significant increase in water elevation or inundation
duration within the ponds in comparison to the existing conditions; therefore, the invasive
species populations within the ponds would remain similar to the existing conditions and would
not impact foothill yellow-legged frogs. Further with American bullfrogs and other invasive
wildlife species already present in high abundances in/near areas adjacent to Pacheco Creek,
the more permanent creek flows would not result in a significant increase in non-native wildlife
species in comparison to the existing conditions given the creek would continue to provide the
same amount and type of habitat as under the current condition (i.e., Pacheco Creek and the
surrounding vicinity dispersal and non-breeding habitat). Therefore, there would be no impact
on foothill yellow-legged frog associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on foothill yellowlegged frog and its habitat. The acres affected by direct and indirect construction-related
impacts on foothill yellow-legged frog and its habitat are less than those described for the
Proposed Project. Operational impacts on foothill yellow-legged frog and its habitat resulting
from operations under Alternative D are similar to those described for the Proposed Project.
Impact Bio-10: Adverse effects and loss of habitat for western pond turtle.
Construction
The majority of the Project study area includes suitable aquatic habitat for western pond turtle
including ponds and Pacheco Creek, suitable nesting habitat in the form of grasslands, and
suitable dispersal habitat consisting of grassland, woodlands, scrub, and chaparral vegetation
communities.
Direct and indirect impacts on western pond turtle as a result of construction activities would be
the same as described above for California red-legged frogs or California tiger salamander
under Impact Bio-8.
Construction impacts associated with Alternative D total approximately 1,760 acres of potential
habitat (including dispersal, nesting, and aquatic habitat) and includes long-term, short-term,
and temporary impacts on western pond turtle. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
area, and other areas that would be permanently affected as a result of Alternative D, which
would result in the direct long-term loss of approximately 1,667 acres of potential habitat for
western pond turtle. Short-term impacts are associated with construction activities such as
staging areas that would result in the direct short-term disturbance of approximately 232 acres
of habitat. Portions of the 232 acres of short-term impacts includes areas that would be
restored/reclaimed (e.g., existing inundation pool and dam footprint) and would include
reclaiming these areas back to functional aquatic, riparian, and upland habitat. Temporary
impacts associated with activities within temporary construction easements (i.e., areas that
would experience construction-related disturbances for a year or less) would affect
approximately 42 acres of potential habitat. Table 3.5-13 summarizes aquatic and
upland/dispersal/nesting habitat impacts for the Proposed Project and the other action
alternatives.
Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI12, PAMM BI-13, and PAMM BI-14 would minimize the potential for impacts on aquatic habitat
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by reducing the potential for an accidental discharge of pollutants and equipment encroachment
into features and minimizing the potential for the degradation of the quality of the features
through the introduction of NNIPs and pathogens. PAMM BI-2, PAMM BI-3, and PAMM BI-8
would minimize the potential for direct and indirect impacts on this species through the use of
inspections by a qualified biologist inspections of open pipes, holes, or similar structures to
minimize or avoid entrapment; removal of trash from the worksite to avoid attracting potential
predators to the site; and installation of wildlife exclusion fence to preclude special-status
species from entering the Project site. With implementation of these PAMMs and the
restoration/reclamation of portions of the existing inundation pool and dam footprint, significant
impacts on western pond turtle would still occur. Table 3.5-13 summarizes aquatic and
upland/dispersal/nesting habitat impacts for the Proposed Project and the other action
alternatives.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative D comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact this
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target this species that may be attracted to temporary
and permanent light sources. The schedule and level of construction activities would be
staggered seasonally (i.e., some activities would be completed within one year, while others will
occur for multiple years) and would occur in specific portions of the Project study area over the
life of construction; therefore, the level of construction activities and magnitude of impacts to
wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
Implementation of PAMM BI-8 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on this species through the installation
of wildlife exclusion fence to preclude this species from entering construction activity areas. With
the implementation of these PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4b, BI-4c, BI-7, BI-8b, and BI-8c will be implemented to reduce
impacts to western pond turtle. Section 3.5.3.5 provides detailed descriptions of these mitigation
measures.
Mitigation Measure BI-1a will require a qualified biologist to conduct biological resources
awareness training for all construction personnel. Mitigation Measure BI-4b will provide aquatic
resources avoidance and buffers for aquatic resources to avoid impacts to western pond turtle
aquatic habitat. Mitigation Measure BI-4c would provide compensatory mitigation for impacts on
aquatic resources which may also provide aquatic habitat for western pond turtles. Mitigation
Measure BI-7 would be implemented to conduct field surveys to identify suitable habitat for
special-status animal species within the access and utility area portions of the Project study
area prior to construction Mitigation Measure BI-8b will require compensatory mitigation at a 2:1
ratio that could be accomplished either through the purchase of credits at an agency-approved
mitigation bank, or through the establishment of a single or multiple permittee-responsible
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mitigation sites. Mitigation Measure BI-8c will require development of a translocation plan to
move individuals out of harm’s way.
Compensatory mitigation for this species would be mitigated under Mitigation Measure BI-4c for
impacts on aquatic resources and Mitigation Measure BI-8b for upland/dispersal habitat (due to
the overlapping upland/dispersal habitat covered under mitigation for California tiger
salamander and California red-legged frog). With the implementation of these mitigation
measures, impacts on western pond turtle aquatic habitat would be mitigated in coordination
with the CDFW. With implementation of these mitigation measures, impacts on this species
would be reduced to a less-than-significant level.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have a less-thansignificant impact on western pond turtles and their aquatic habitat. Aquatic habitat would
gradually change in some areas along the banks of Pacheco Creek to more of a mixed riparian
community (as described in Impact Bio-2). However, Pacheco Creek would still provide aquatic
habitat for western pond turtles in these areas, and basking /upland habitat for the species
would persist in areas away from the primary channel of the creek within the floodplain and
adjacent uplands. In addition, pulse flows would not exceed the capacity of the existing primary
channel and would not impact nesting or dispersal habitat for western pond turtles adjacent to
the primary channel. Therefore, operation impacts on western pond turtles and their habitat
would be less than significant. Impacts on dispersal and migratory corridors are addressed in
Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on western pond
turtle and its habitat. The acres affected by direct and indirect construction-related impacts on
western pond turtle and its habitat are less than those described for the Proposed Project.
Operational impacts on western pond turtle and their habitat resulting from operations under
Alternative D are similar to those described for the Proposed Project.
Impact Bio-11: Adverse effects and loss of habitat for silvery legless lizard, San Joaquin
coachwhip, and coast horned lizard.
Construction
The majority of the Project study area provides poor quality habitat for silvery legless lizard and
coast horned lizard given a lack of loose soils for burrowing for silvery legless lizard and sandy
washes to support coast horned lizard. Grasslands, scrub/chaparral, and pasture habitats
present in the Project study area provide potential habitat for the San Joaquin coachwhip.
Direct and indirect impacts on habitat for silvery legless lizard, coast horned lizard, and San
Joaquin coachwhip as a result of construction activities would be similar as described above for
California red-legged frogs or California tiger salamander under Impact Bio-8.
Construction impacts associated with Alternative D total approximately 1,703 acres of potential
habitat and includes long-term, short-term, and temporary impacts on silvery legless lizard,
coast horned lizard, and San Joaquin coachwhip. Long-term impacts consist of construction
footprints of permanent facilities and associated infrastructure such as the new dam and
associated facilities, new access roads, expanded reservoir, transmission line, interchange
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area, and other areas that would be permanently affected as a result of Alternative D and would
result in the direct long-term loss of approximately 1,467 acres of potential habitat for silvery
legless lizard, coast horned lizard, and San Joaquin coachwhip. Short-term impacts associated
with construction activities such as staging areas would result in the direct short-term
disturbance of approximately 198 acres of habitat. Portions of the 198 acres subject to shortterm impacts includes areas that would be restored/reclaimed (e.g., existing inundation pool and
dam footprint) and would include reclaiming these areas back to a functional aquatic, riparian
and upland habitat. Temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less) would affect approximately 38 acres of potential habitat. Table 3.5-14 summarizes habitat
impacts for the Proposed Project and the other action alternatives.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative D comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area, while attracting predators that may target these species that may be attracted to
temporary and permanent light sources. The schedule and level of construction activities would
be staggered seasonally (i.e., some activities would be completed within one year, while others
will occur for multiple years) and would occur in specific portions of the Project study area over
the life of construction. Therefore, the level of construction activities and magnitude of impacts
to wildlife dispersal and migration would vary both temporally and spatially throughout the
construction period.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to minimize or avoid entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering the construction activity areas.
Given the low potential for silvery legless lizard and coast horned lizard to occur due to the poor
quality of habitat present; the abundance of similar habitat in the Project study area and
immediate vicinity; and with the implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8
direct and indirect impacts on silvery legless lizard, coast horned lizard, and San Joaquin
coachwhip would be less than significant.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would have no impact on
silvery legless lizard, coast horned lizard, or San Joaquin coachwhip or their habitat. Pulse flows
would not exceed the capacity of the existing primary channel and would not impact existing
potential habitat for silvery legless lizard, coast horned lizard, or San Joaquin coachwhip
adjacent to the primary channel. Therefore, there are no impacts on silvery legless lizard, coast
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horned lizard, or San Joaquin coachwhip associated with operations. Impacts on dispersal and
migratory corridors for these species are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on silvery
legless lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their
habitat. The acres affected by direct and indirect construction-related impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat are
similar to those described for the Proposed Project. Operational impacts on silvery legless
lizard, San Joaquin coachwhip, coast horned lizard, and giant garter snake and their habitat
resulting from operations under Alternative D are similar to those described for the Proposed
Project.
Impact Bio-12: Impacts on least Bell’s vireo and its habitat.
Construction and Operations
Potential habitat for least Bell’s vireo is limited to low quality foraging habitat within the
downstream area along Pacheco Creek approximately 5 miles downstream from the Kaiser
Aetna Road and SR 152 intersection. No impacts on least Bell’s vireo would occur as a result of
construction activities associated with Alternative D. Indirect impacts associated with the
changes in downstream flows (including baseflow and pulse flows) would result in beneficial
impacts on the habitat quality for least Bell’s vireo in the downstream area because the riparian
vegetation communities along Pacheco Creek would continue to shift towards a more mixed
riparian vegetation community that would be denser and more stratified (i.e., consist of a variety
of riparian tree species at multiple maturity levels, including understory vegetation) than the
existing condition as described under Impact Bio-1. Therefore, Alternative D would have a
beneficial impact on habitat for least Bell’s vireo in the downstream area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on least Bell’s
vireo and its habitat. Similar to the Proposed Project, Alternative D would have no construction
impacts on least Bell’s vireo and its habitat. Operational impacts on least Bell’s vireo and its
habitat resulting from operations under Alternative D are similar to those described for the
Proposed Project.
Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and nesting
migratory birds and raptors (excluding bald and golden eagles).
Construction
Construction activities (e.g., clearing, grading) would occur during the avian breeding season
(i.e., February through September, depending on the species) and could disturb special-status
avian species (excluding bald and golden eagles) including: grasshopper sparrow, tricolored
blackbird, yellow warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared
owl, western burrowing owl, Swainson’s hawk, Northern harrier, White-tailed kite, California
condor, and American peregrine falcon, and nesting migratory birds and raptors (non-specialstatus avian species) in or adjacent to the Project study area. Construction-related impacts on
nesting tricolored blackbirds, Swainson’s hawk, California condor, and American peregrine
falcon would not occur given the lack of nesting habitat present in/near the areas where
construction activities would occur under Alternative D.
Construction-related disturbances on other avian species (i.e., grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
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burrowing owl, Northern harrier and white-tailed kite) could result in the incidental loss of fertile
eggs or nestlings, and/or nest abandonment. Removal of vegetation including trees and shrubs
during clearing and grubbing activities to prepare the work areas, including clearing zone 4
within the proposed inundation area, removal of vegetation in clearing zone 1 (as discussed in
Alternatives Development and Project Description Appendix, Section 3.3.2.6) and the removal
of select trees within the expanded reservoir, and other construction activities (e.g., staging
equipment/materials, grading, excavation, and pipe laying near trees) could directly affect
nesting activities. The installation of the new transmission line and substation also presents and
increased risk of electrocution on avian special-status species and other migratory bird and
raptor species.
The expanded reservoir would fill gradually over the course of several years during the wet
months (i.e., winter and spring) before the majority of the nesting activities take place. Both the
duration and timing of filling of the expanded reservoir would limit the amounts of impacts on
active nests outside of clearing zones 1, 2 and 4 until such time as the reservoir is full for the
first time.
Construction impacts associated with Alternative D would affect potential nesting and foraging
habitat and include long-term, short-term, and temporary impacts on special-status and nesting
migratory birds in the upstream area and the access and utility area. Direct impacts include
long-term impacts are associated with the expanded reservoir, vegetation clearing, footprint of
new facilities, and other areas that would not passively or actively return to pre-project
conditions after construction; short-term impacts would occur from the establishment of and use
of staging areas; and temporary impacts from activities associated with temporary construction
easements. These include impacts in the upstream area on woody riparian habitats that provide
nesting and foraging habitat for species such as yellow warbler and yellow breasted chat. Within
the upstream area and the utility and access route areas impacts would occur on grassland,
shrubland, and woodland habitats that provide nesting and foraging habitat for most of the
special-status and nesting migratory birds such as grasshopper sparrow, loggerhead shrike,
purple martin, and burrows in grasslands that could provide suitable nesting habitat for western
burrowing owl.
Construction impacts on vegetation communities which provide nesting and foraging habitat for
special-status and nesting migratory birds in the downstream area (e.g., freshwater emergent
vegetation within Ciraulo pond on SCVHA’s property) would not occur, because the conditions
in Pacheco Creek during construction would be similar to existing conditions (i.e., the duration of
surface flows within Pacheco Creek would still support the vegetation communities present in
the downstream area with the hydrologic contributions of South Fork Pacheco Creek, Cedar
Creek, and other tributaries). Impact acreages associated with this alternative are shown above
in Table 3.5-15.
Construction impacts associated with Alternative D would also affect potential nesting and
foraging habitat and includes long-term, short-term, and temporary impacts on special-status
raptor species; specifically, the loss of grasslands used as nesting habitat for burrowing owls
and foraging habitat for special-status raptors species. Impacts would occur on marsh habitat at
isolated locations in the upstream area that provides suitable potential nesting and foraging
habitat for short-eared owl and northern harrier. Woodland and scrub habitats that occur
primarily in the upstream and downstream areas may provide suitable nesting habitat for whitetailed kite and would also be impacted by Alternative D. Within the upstream and downstream
areas, impacts would occur on dense woodland habitats associated with long-eared-owl. Within
the access and utility area, impacts would occur on suitable nesting (grasslands) and foraging
(woodlands) habitat for these special-status and protected raptor species (Table 3.5-15). No cliff
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habitats that support American peregrine falcon or California condor nesting were observed in
the Project study area and there are no CNDDB occurrences within 5-miles for these species;
foraging habitat impacts on these species would be similar to those species described above
that utilize grassland habitats.
The Project study area also provides a wide array of potential nesting and foraging habitat for a
variety of migratory birds protected under the MBTA and species protected under Sections
3500-3516 of the FGC. These bird species may utilize habitats and land cover types such as
the oak and riparian woodlands, shrubland and chaparral communities, annual grasslands, and
the buildings, structures (e.g., bridges), and roads present in the Project study area for nesting.
With extensive foraging habitat present in the Project study area and immediate vicinity,
implementation of PAMM BI-1 would avoid impacts on nesting migratory birds and raptors
through pre-construction nesting bird surveys and protective buffers for active nests. With the
implementation of this PAMM direct and indirect impacts to grasshopper sparrow, yellow
warbler, yellow breasted chat, loggerhead shrike, purple martin, short-eared owl, western
burrowing owl, Northern harrier and white-tailed kite would be significant.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative D comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporarily and specially throughout the construction period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting to grasshopper sparrow, yellow warbler, yellow breasted chat, loggerhead
shrike, purple martin, short-eared owl, western burrowing owl, Northern harrier and white-tailed
kite would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-1d, BI-4c, BI-8b, BI-13a and BI-13b will be implemented to
reduce impacts to special-status avian species and nesting migratory birds and raptors. Section
3.5.3.5 provides detailed descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. The compensatory mitigation proposed under
Mitigation Measures BI-1d, BI-4c, and BI-8b will offset the impacts on nesting and foraging
habitat for special-status and migratory birds. Implementation of mitigation measure BI-1d
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requires that Valley Water will prepare a compensatory mitigation plan for review and approval
by CDFW to acquire mitigation lands to offset direct upstream and indirect downstream impacts
on riparian habitats and sensitive natural communities a minimum preservation ratio of 2:1, or at
ratios established in coordination with CDFW that will achieve equivalent or greater mitigation.
Compensatory mitigation for impacts to special-status and migratory birds and raptors nesting
and foraging habitat would be covered under the compensatory mitigation for aquatic resources
(under Mitigation Measure BI-4c) and California tiger salamander, California red-legged frog,
foothill yellow-legged frog and western pond turtle upland and dispersal habitat (under Mitigation
Measure BI-8b) as these habitats overlap with avian nesting and foraging habitats. The
implementation of Mitigation Measure BI-8b will require compensatory mitigation for the loss of
habitat at a 2:1 ratio which equates to approximately 3,400 acres of habitat and would more
than cover the impacts on special-status and migratory birds and raptors. Implementation of
Mitigation Measure BI-13a would be implemented to minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species. Mitigation
Measure BI-13b will be implemented to minimize and avoid areas occupied by western
burrowing owls by conducting focused surveys prior to construction following CDFW protocols
(CDFW 2012). With implementation of these mitigation measures this impact would be reduced
to less than significant.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). The new flow regime would result in
beneficial impacts on special status and nesting migratory birds and raptors that utilize
freshwater emergent vegetation and riparian habits in the downstream area, because perennial
flows in Pacheco Creek would increase the extent and quality of habitat. The changes in flows
would not have a meaningful impact on the other habitats (e.g., grasslands, shrublands,
agriculture, etc.) for the special-status species and nesting migratory birds and raptors rely that
on the downstream area given that the conditions for those habitats would be similar to existing
conditions. Therefore, Alternative D would have a beneficial impact on habitat for special-status
and migratory birds and raptors that utilize freshwater emergent vegetation and riparian habitats
and would have no impact on the species that rely on other habitat types in the downstream
area along Pacheco Creek.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on specialstatus avian species and nesting migratory birds and raptors (excluding bald and golden eagles)
and their habitat. The acres affected by direct and indirect construction-related impacts on
special-status avian species and nesting migratory birds and raptors (excluding bald and golden
eagles) and their habitat are similar to those described for the Proposed Project. Operational
impacts on special-status avian species and nesting migratory birds and raptors (excluding bald
and golden eagles) and their habitat resulting from operations under Alternative D are similar to
those described for the Proposed Project.
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden eagles.
Construction
Construction activities occurring during eagle nesting season (i.e., January through July) would
have similar impacts as those described above under Impact Bio-13.
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The majority of the upstream and downstream areas provide suitable nesting habitat for bald
eagles and golden eagles; however, only three active eagle nests (two bald eagle and one
golden eagle) were observed in or near the Project study area during the surveys conducted in
2020 (Biological Resources – Botanical/Wildlife Appendix Attachment D). Within the access and
utility area, potential suitable nesting habitat for these species was also identified based on
desktop analysis. Construction impacts associated with Alternative D total approximately 103
acres of potential nesting habitat and up to about 99 acres of potential foraging habitat for bald
eagle associated with Pacheco Reservoir. For golden eagles, 103 acres of potential nesting
habitat and 661 acres of foraging habitat for golden eagle would be subject to long-term, shortterm, and temporary impacts. Table 3.5-16 above summarizes nesting and foraging habitat
impacts for Alternative D and the other action alternatives. Long-term impacts consist of
construction footprints of permanent facilities and associated infrastructure such as the new
dam and associated facilities, new access roads, expanded reservoir, transmission line,
interchange area, and other areas that would be permanently affected as a result of Alternative
D would result in the direct long-term loss of potential nesting and foraging habitat. Short-term
impacts associated with construction activities such as staging areas would result in the direct
short-term disturbances of nesting and foraging habitat. Temporary impacts include areas that
would experience construction-related disturbances for a year or less (i.e., temporary
construction easements). Implementation of PAMM BI-1 would avoid impacts on nesting
migratory birds and raptors by conducting pre-construction nesting bird surveys and establishing
protective buffers for active nests. With the implementation of this PAMM direct and indirect
impacts would be less than significant.
In addition to direct impacts, indirect impacts on potential nesting and foraging habitat for these
species would occur during construction activities associated with Alternative D. Construction
activities would result in the degradation of suitable nesting habitat because of removal of trees
for nesting, vegetation cover for prey species, or changes in vegetation structures for prey
species. Project construction in or near suitable nesting and foraging habitat may take multiple
years to complete; therefore, direct and indirect impacts could occur over several years.
Although no nests were observed within the upstream area, potentially suitable habitat for this
species does occur upstream. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat by
reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
In addition, inundation resulting from expansion of the reservoir would result in direct impacts on
potential nesting and foraging habitat for these species and would result in a loss of potential
nesting and foraging habitat. However, the expanded reservoir would provide additional aquatic
foraging habitat relative to existing conditions for bald eagle. Project implementation could result
in the degradation of suitable nesting habitat because of removal of trees for nesting, vegetation
cover for prey species, or changes in vegetation structures for prey species. Project
construction in or near suitable nesting and foraging habitat may take multiple years to
complete; therefore, direct and indirect impacts could occur over several years. Although no
nests were observed within the upstream area, potentially suitable habitat for this species does
occur upstream and the construction of the transmission line and substation presents a risk of
electrocution to individuals; therefore, these impacts would be significant.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
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Temporary impacts associated with the Alternative D comprise areas that would experience
construction-related disturbances for a year or less (i.e., temporary construction easement) and
include construction noise, vibration, and temporary lighting sources. These long-term, shortterm, and temporary impacts associated with construction noise, vibration, and lighting would
impact these species by deterring foraging, dispersal, and migration within and adjacent to the
Project study area. The schedule and level of construction activities would be staggered
seasonally (i.e., some activities would be completed within one year, while others will occur for
multiple years) and would occur in specific portions of the Project study area over the life of
construction; therefore, the level of construction activities and magnitude of impacts to wildlife
dispersal and migration would vary both temporally and spatially throughout the construction
period.
Implementation of PAMM BI-1 would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on these species through the use of
pre-construction nesting bird surveys and establishing protective buffers for active nests. With
the implementation of this PAMMs direct and indirect impacts associated with construction
noise, vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-7, BI-8b, BI-13, BI-14a and BI-14b will be implemented to reduce
impacts to bald and golden eagles. Section 3.5.3.5 provides detailed descriptions of these
mitigation measures.
Implementation of Mitigation Measure BI-7 would be implemented to conduct field surveys to
identify suitable habitat for special-status animal species (e.g., bald eagles and golden eagles)
within the access and utility area portions of the Project study area prior to construction. The
compensatory mitigation proposed under Mitigation Measure BI-8b will offset the impacts on
bald eagle and golden eagle nesting and foraging habitat given the overlap between bald eagle
and golden eagle habitat and California red-legged frog and California tiger salamander habitat
(i.e., the species utilize the same/similar habitat types). The implementation of Mitigation
Measure BI-8b will require compensatory mitigation for the loss of habitat at a 2:1 ratio which
equates to approximately 3,400 acres of habitat and would more than cover the impacts on bald
eagle and golden eagle habitat. Mitigation Measure BI-13a will be implemented to minimize the
potential for collision and electrocution to eagles, California condors, and other passerine and
raptor species. This measure includes the retrofitting of existing power poles and transmission
lines within the Project study area reduce electrocution hazards to eagles. Mitigation Measure
BI-14a will require protocol-level surveys, in addition to PAMM BI-1 one to two years prior to
construction to identify eagle nests and territories within the vicinity of the Project study area.
Mitigation Measure BI-14b will provide compensatory mitigation for impacts on bald and golden
eagle nesting and foraging habitat. With implementation of this mitigation measure, this impact
would be reduced to less than significant.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would have a beneficial impact on
foraging habitat for bald eagles; there would be no impact on golden eagles and their habitat.
Pulse flows would not exceed the existing the capacity of the primary channel and would not
impact existing potential nesting habitat adjacent to the primary channel. The expanded
reservoir and more perennial flow within Pacheco Creek would provide an increase in foraging
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habitat with an increase in prey species for bald eagle (e.g., fish species). Therefore, there are
no impacts on bald eagle or golden eagle associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on bald eagles
and their habitat. The acres affected by direct and indirect construction-related impacts on bald
eagles and their habitat are similar to those described for the Proposed Project. Operational
impacts on bald eagles and their habitat resulting from operations under Alternative D are
similar to those described for the Proposed Project.
In comparison to the Proposed Project, Alternative D would have greater impacts on golden
eagles and their habitat, primarily associated with greater impacts to non-aquatic foraging
impacts because of the staging and borrow sites. The acres affected by direct and indirect
construction-related impacts on golden eagles and their habitat are greater than those
described for the Proposed Project. Operational impacts on golden eagles and their habitat
resulting from operations under Alternative D are similar to those described for the Proposed
Project.
Impact Bio-15: Adverse effects and loss of habitat for mountain lion and American badger.
Construction
Construction impacts associated with Alternative D total approximately 1,610 acres of potential
denning and foraging habitat and includes long-term, short-term, and temporary impacts on
mountain lion and American badger. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative D and would result in the
direct long-term loss of approximately 1,588 acres of potential denning habitat for American
badger and foraging habitat for these species. Short-term impacts associated with construction
activities such as staging areas would result in the direct short-term disturbance of
approximately 19 acres of denning and foraging habitat. Portions of the 19 acres of short-term
impacts includes areas that would be restored/reclaimed (e.g., existing inundation pool and dam
footprint) and would include reclaiming these areas back to functional aquatic, riparian and
upland habitat. Temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less) would affect approximately 3 acres of potential denning and foraging habitat.
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes, or similar structures to avoid or minimize entrapment; removal of trash from
the worksite to avoid attracting potential predators to the site; and installation of wildlife
exclusion fence to preclude special-status species from entering construction activity areas.
Although there would be a long-term and short-term loss of habitat for these species, it would
not significantly reduce denning and foraging habitat that occurs within the surrounding area
adjacent to the Project site, ample habitat would remain within the Project study area and the
surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix Attachment A, Exhibit
E). With the implementation of these PAMMs direct and indirect impacts would be less than
significant.
In addition to direct impacts, indirect impacts on potential denning and foraging habitat for these
species would occur during construction activities associated with Alternative D. Indirect impacts
would include degradation of vegetation communities due to the introduction of non-native
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species, removal of trees and shrubs. Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11,
and PAMM BI-12 would minimize the potential for indirect impacts on potential foraging habitat
by reducing the introduction of NNIPs and pathogens. With implementation of these PAMMs
indirect impacts would be less than significant.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
staging areas that would result in construction noise and vibration impacts. Temporary impacts
associated with Alternative D comprise areas that would experience construction-related
disturbances for a year or less (i.e., temporary construction easements) and include
construction noise, vibration, and temporary lighting sources. These long-term, short-term, and
temporary impacts associated with construction noise, vibration, and lighting would impact these
species by deterring foraging, dispersal, and migration within and adjacent to the Project study
area. The schedule and level of construction activities would be staggered seasonally (i.e.,
some activities would be completed within one year, while others will occur for multiple years)
and would occur in specific portions of the Project study area over the life of construction;
therefore, the level of construction activities and magnitude of impacts to wildlife dispersal and
migration would vary both temporally and spatially throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on
these species by providing suitable dispersal and migration corridors around construction
activities; therefore, impacts associated with construction noise, vibration, and lighting would be
less than significant.
Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and reservoir would have a beneficial impact on
foraging habitat for these species as it provides a much larger permanent water source and
increased foraging habitat for these species and prey species. Pulse flows would not exceed the
capacity of the existing primary channel and would not impact existing potential denning habitat
adjacent to the primary channel. Therefore, there are no impacts on mountain lion or American
badger associated with operations. Impacts on mountain lion or American badger dispersal and
migratory corridors are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on mountain lion
and American badger and their habitat. The acres affected by direct and indirect constructionrelated impacts on mountain lion and American badger and their habitat associated with
Alternative D are less than those described for the Proposed Project. Operational impacts on
mountain lion and American badger and their habitat resulting from operations under Alternative
D are similar to those described for the Proposed Project.
Impact Bio-16: Adverse effects and loss of habitat for San Joaquin kit fox.
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Construction
The long-term, short-term, and temporary construction impacts associated with the
implementation of Alternative D on potential dispersal habitat for San Joaquin kit fox would total
approximately 136 acres and include 127 acres of long-term impacts (e.g., construction
footprints of the new dam and associated facilities, new access roads, expanded reservoir,
transmission line, interchange area); approximately 5 acres of short-term impacts (e.g., staging
areas), which include 3 acres that would be restored/reclaimed within the existing inundation
pool; and 1 acre of temporary impacts associated with activities within temporary construction
easements (i.e., areas that would experience construction-related disturbances for a year or
less).
In addition to direct impacts, indirect impacts would include increases in predation by attracting
predators (e.g., coyote) to the Project study area and displacement of individuals as a result of
construction noise and lighting (see Impact Bio-17 for further discussion on this impact). Indirect
impacts associated with an increase in competition between individuals as a result of less
available dispersal denning habitat or displacement of individuals into surrounding areas would
not occur given the very low likelihood the species occur in the Project study area, poor habitat
conditions, and the amounts of similar dispersal habitat present adjacent to the Project study
area and the surrounding vicinity (Biological Resources – Botanical/Wildlife Appendix
Attachment A, Exhibit E).
Implementation of PAMM BI-2, PAMM BI-3, and PAMM BI-8 would minimize the potential for
direct and indirect impacts on these species through the use of qualified biologist inspections of
open pipes, holes or similar structures, removal of trash from the worksite to avoid attracting
potential predators to the construction activity areas and installation of wildlife exclusion fence to
preclude special-status species from entering the Project site. With the implementation of these
PAMMs direct and indirect impacts on San Joaquin kit fox would be less than significant.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts associated with construction activities such as
construction of staging areas that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative D comprise areas that would experience
construction-related disturbances for a year or less and include construction noise, vibration,
and temporary lighting sources (i.e., temporary construction easements). These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact this species by deterring foraging, dispersal, and migration within and adjacent to
the Project study area, while attracting predators that may target this species that may be
attracted to temporary and permanent light sources. The schedule and level of construction
activities would be staggered seasonally (i.e., some activities would be completed within one
year, while others will occur for multiple years) and would occur in specific portions of the
Project study area over the life of construction; therefore, the level of construction activities and
magnitude of impacts to wildlife dispersal and migration would vary both temporally and spatially
throughout the construction period.
A shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g., fee title,
easement) by Valley Water as part of all action alternatives which would minimize the potential
for direct and indirect impacts associated with construction noise, vibration, and lighting on this
species by providing suitable dispersal and migration corridors around construction activities;
therefore, impacts associated with construction noise, vibration, and lighting would be less than
significant.
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Operations
Operational impacts associated with Alternative D would be limited to the downstream area
where changes in Pacheco Creek flows would occur (i.e., operations associated with the
proposed facilities in the upstream area and the access and utility area would not change
meaningfully from those under the current condition). Downstream flows (including baseflow
and pulse flows) associated with the new dam and expanded reservoir would not exceed the
capacity of the existing primary channel, and therefore, would not impact adjacent habitat.
Therefore, there would be no impacts on wildlife dispersal and migration which would include
San Joaquin kit fox dispersal habitat as a result of changes in operational flows. Impacts on San
Joaquin kit fox dispersal are addressed in Impact Bio-18.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on San
Joaquin kit fox and its habitat. The acres affected by direct and indirect construction-related
impacts on San Joaquin kit fox and its habitat associated with Alternative D are similar to the
Proposed Project. Impacts on San Joaquin kit fox and its habitat resulting from operations under
Alternative D are similar to those described for the Proposed Project.
Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat, western red
bat, western mastiff bat, Townsend’s big-eared bat) and ringtail.
Construction
Impacts on the pallid bat, western red bat, western mastiff bat, and Townsend’s big-eared bat
would be similar to those described above for birds. Construction activities could disturb
roosting bats, including maternity roosts, in the riparian vegetation or snags and
building/structures that provide suitable habitat in the Project study area and nearby vicinity.
Foraging activity would also be affected, as the construction activities under the Alternative D
would also occur at night; however, an abundance of foraging habitat would still be present
elsewhere in the Project study area. The expanded reservoir would also provide additional
foraging habitat for the special-status bat species once construction is finished.
Alternative D activities would occur during the natal denning period for ringtail (i.e., March 1 to
June 30). The removal of the trees, vegetation, and debris would directly affect ringtail (e.g.,
result in injury, mortality, and loss of habitat) at natal denning locations, if present. Other
construction activities such as grading and excavation, which would have potential to occur near
denning locations would result in reduced fecundity, site abandonment, and/or loss of young.
Construction impacts associated with Alternative D total approximately 1,045 acres of potential
roosting and denning habitat and includes long-term, short-term, and temporary impacts on
special-status bats and ringtail. Long-term impacts consist of construction footprints of
permanent facilities and associated infrastructure such as the new dam and associated
facilities, new access roads, expanded reservoir, transmission line, interchange area, and other
areas that would be permanently affected as a result of Alternative D would result in the longterm impacts on approximately 996 acres of potential roosting and denning habitat. Short-term
impacts associated with construction activities such as staging areas would result in the direct
short-term disturbance of approximately 47 acres of roosting and denning habitat. Temporary
impacts associated with activities within temporary construction easements (i.e., areas that
would experience construction-related disturbances for a year or less) would affect
approximately two acres of potential roosting and denning habitat (Table 3.5-17).
Implementation of PAMM BI-2 and PAMM BI-9c would avoid impacts on roosting bats and
ringtail through exclusion of potential roosting habitat within 500 feet of construction areas 6
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months prior to the start of construction. With the implementation of these PAMMs direct and
indirect impacts would still be significant.
In addition to direct impacts, indirect impacts on potential roosting and denning habitat for these
species could occur during and after construction activities associated with Alternative D. These
indirect impacts would include degradation of vegetation communities due to the introduction of
non-native species, increases in predation by attracting predators to the site, and displacement
of individuals as a result of construction noise and lighting (see Impact Bio-17 for further
discussion on this impact). Implementation of PAMM BI-4, PAMM BI-5, PAMM BI-11, and
PAMM BI-12 would minimize the potential for indirect impacts on potential roosting and denning
habitat by reducing the introduction of NNIPs and pathogens, and PAMM BI-3 would minimize
the potential for indirect impacts on these species by reducing potential for predators within the
Project study area. With implementation of these PAMMs indirect impacts would be less than
significant.
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts associated with construction noise, vibration, and lighting. Long-term impacts consist of
permanent facilities and the interchange area associated with Alternative D that would include
permanent light sources. Short-term impacts are associated with construction activities such as
construction of staging areas, that would result in construction noise and vibration impacts.
Temporary impacts associated with Alternative D comprise areas that would experience
construction-related disturbances for a year or less and include construction noise, vibration,
and temporary lighting sources (i.e., temporary construction easements). These long-term,
short-term, and temporary impacts associated with construction noise, vibration, and lighting
would impact these species by deterring foraging, dispersal, and migration within and adjacent
to the Project study area. The schedule and level of construction activities would be staggered
seasonally (i.e., some activities would be completed within one year, while others will occur for
multiple years) and would occur in specific portions of the Project study area over the life of
construction; therefore, the level of construction activities and magnitude of impacts to wildlife
dispersal and migration would vary both temporally and spatially throughout the construction
period.
Implementation of PAMM BI-9c would minimize the potential for direct and indirect impacts
associated with construction noise, vibration, and lighting on special-status bats by establishing
exclusion measures to prevent roosting within 500 feet of construction areas. With the
implementation of this PAMM direct and indirect impacts associated with construction noise,
vibration, and lighting would be less than significant.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1a, BI-4c, BI-7, BI-8b, and BI-17 will be implemented to reduce impacts
to roosting/denning habitat for special-status bats and ringtail. Section 3.5.3.5 provides detailed
descriptions of these mitigation measures.
Implementation of Mitigation Measure BI-1a will further avoid impacts by providing
environmental training to all contractors and project personnel working on-site and monitoring
construction activities by a qualified biologist. Mitigation Measure BI-7 will be implemented to
conduct field surveys to identify suitable habitat for special-status animal species within the
access and utility area portions of the Project study area prior to construction. Mitigation
Measure BI-17 will require a qualified biologist to conduct surveys of suitable bat roosting
locations in and within 250 feet of the Project study area 48 hours prior to construction to
determine the need for installation of exclusionary netting. Compensatory mitigation for specialstatus bats and ringtail would be covered under the compensatory mitigation for impacts to
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aquatic resources under Mitigation Measure BI-4c and California tiger salamander and
California red-legged frog upland/dispersal habitat (as these habitats overlap with foraging
habitat for special-status bats) under Mitigation Measure BI-8b. These measures include the
restoration and planting of vegetation, including trees, to compensate for impacts on suitable
roosting/denning and foraging habitat. With implementation of these mitigation measures, this
impact would be reduced to less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and reservoir would have a beneficial impact on foraging habitat for these species as
it provides a more permanent water source and increased foraging habitat for these species and
prey species. Pulse flows would not exceed the capacity of the existing primary channel and
would not impact existing potential roosting/denning habitat adjacent to the primary channel.
Therefore, there are no impacts on special-status bats or ringtail associated with operations.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts on special-status
bat species, ringtail, and their habitat. The acres affected by direct and indirect construction
impacts on special-status bat species, ringtail, and their habitat associated with Alternative D
would be less than those described for the Proposed Project. Impacts on special-status bat
species, ringtail, and their habitat resulting from operations under Alternative D are similar to
those described for the Proposed Project.
Impact Bio-18: Impacts on wildlife dispersal and migration corridors.
Construction
Construction impacts associated with Alternative D include long-term, short-term, and temporary
impacts on wildlife dispersal and migration corridors. Based on their respective life history
requirements and mobility, various wildlife species, including special-status wildlife species
could be impacted from dispersing or migrating through The Project study area. These include
species such as: California tiger salamander, California red-legged frog, western pond turtle,
silvery legless lizard, San Joaquin coachwhip, coast horned lizard, mountain lion, San Joaquin
kit fox, American badger and ringtail. Vegetation communities surrounding the existing reservoir
are similar in structure providing suitable habitat for species to disperse and migrate through the
area in search of breeding and/or foraging areas. These species have varying dispersal and
home range distances that generally increase as the relative size of the species becomes
larger.
Long-term impacts would include impediments to wildlife dispersal and migration corridors as a
result of the expanded reservoir, new dam, and associated facilities and infrastructure. Shortterm impacts associated with construction activities such as staging areas that may obstruct
dispersal and migration corridors for some species. Temporary impacts that are associated with
Alternative D include areas that would experience construction-related disturbances for a year
or less and prevent dispersal or migration through these areas (i.e., temporary construction
easements). Short-term and temporary impacts affect wildlife by deterring foraging, dispersal,
and migration within and adjacent to the Project study area. The schedule and level of
construction activities would be staggered seasonally (i.e., some activities would be completed
within one year, while others will occur for multiple years) and would occur in specific portions of
the Project study area over the life of construction; therefore, the level of construction activities
and magnitude of impacts to wildlife dispersal and migration would vary both temporally and
spatially throughout the construction period.
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The magnitude of long-term impacts on wildlife dispersal and migration corridors would primarily
be associated with the expanded reservoir, new dam, and associated facilities and infrastructure
and may vary depending upon the species and environmental factors such as water year and
the season. These long-term impacts would not differ significantly from the existing condition
given that existing roads (e.g., SR 152, Kaiser-Aetna Road), Pacheco Reservoir and North Fork
Dam all currently precludes some degree of wildlife movement both spatially and temporally. In
addition, a shoreline buffer of 200 feet around the expanded reservoir would be acquired (e.g.,
fee title, easement) by Valley Water as part of all action alternatives. This watershed
management/shoreline buffer area would be managed to minimize water quality effects from
land use activities and would provide continuous dispersal and migration access for species.
The new expanded reservoir under the Proposed Project would not have an increased impact
compared to existing conditions because the expanded reservoir would typically be full during
winter and early spring, with water surface variability occurring throughout the year depending
on seasonal climatic conditions (as illustrated in Table 3.17-5 [Recreation]). Furthermore, larger
animals such as mountain lion and badger, which have larger dispersal and home ranges,
would be less affected by the expanded reservoir even when the reservoir is full given the
mobility of the species. Aquatic and semi-aquatic species such as western pond turtle may
utilize the expanded reservoir to their advantage for dispersal (e.g., swimming to unoccupied
areas within the Project study area). The expanded reservoir would also provide a larger water
source for animals during the dry months and increase the prey base for many species in the
surrounding area.
Implementation of PAMM BI-10 would minimize the potential for direct and indirect impacts
associated with wildlife dispersal and migration corridors by keeping all wildlife crossing
structures (e.g., culverts) unobstructed during construction to the extent practicable, providing
temporary crossings when crossing structures are closed or obstructed, avoiding the placement
fencing across movement routes whenever possible, and avoiding nighttime work within wildlife
movement routes and crossing structures to the extent practicable. The measure would also
include design modifications to add ramps and terraces along abutments of the bridges to be
constructed to facilitate wildlife movement when creek flows are present, leaving culvert
openings unscreened whenever possible, and installing culverts at least 36 inches in diameter
at wildlife crossing locations. With the implementation of this PAMM impacts on wildlife dispersal
and migration corridors would be less than significant.
Operations
Downstream flows in Pacheco Creek (including baseflow and pulse flows) associated with the
new dam and expanded reservoir would have no impacts on terrestrial wildlife dispersal or
migration, because dam releases under normal operations would be contained within the
primary stream channel and not increase the amount of wetted area within the floodplain of
Pacheco Creek. Although surface flows would be perennial (i.e., continuous) downstream from
the new dam under normal operations, these flows would not limit wildlife movement through
culverts or SR 152 under crossings as the water levels would be confined to the primary
channel of the creek. In addition, the creek would still be crossable by wildlife species, since
flows would remain within the existing primary channel (i.e., water depths and velocities would
not change significantly) and would not hinder the ability for wildlife to continue to utilize and
access the culverts and bridge under crossings. In addition to baseflows, pulse flows would not
exceed the capacity of the existing primary channel and would be similar to peak flows during
winter months under the current conditions. Therefore, there are no impacts on wildlife dispersal
and migration corridors associated with operations.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on wildlife
dispersal and migratory corridors. The acres affected by construction and operational impacts
on wildlife dispersal and migratory corridors associated with Alternative D are similar to the
Proposed Project. Operational impacts on wildlife dispersal and migratory corridors resulting
from operations under Alternative D are similar with those described for the Proposed Project.
Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan.
Construction and Operations
The activities associated with Alternative D while not covered under the SCVHP could conflict
with actions required by it. Conflicts with the SCVHP is limited to California sycamore alluvial
woodlands given the rarity of the community in the SCVHP boundary and the unique ecological
conditions needed to support this community. Namely Alternative D could conflict with Action
LAND-R3 from the SCVHP, which requires the acquisition of at least 40 acres of California
sycamore alluvial woodland and acquired lands to be at least 10 acres in size.
Alternative D could potentially limit the areas available for the SCVHA to preserve/restore
California sycamore alluvial woodlands given the impacts identified in Impact Bio-2 and the
limited amounts of California sycamore alluvial woodlands present in the SCVHP boundaries
and available as described in Action LAND-R3. Specifically, construction would result in direct
impacts on California sycamore alluvial woodland caused by temporary impacts associated with
activities within temporary construction easements; short-term impacts associated with the
establishment of and use of staging areas; and long-term impacts associated with the expanded
reservoir, vegetation clearing, footprint of new facilities, and other areas that would not passively
or actively return to pre-project conditions after construction. Indirect impacts to California
sycamore alluvial woodland would also occur from construction activities within the Project
study area and would result in reduced ecological function, altered species composition,
changes to the extent of vegetation communities, or lowered capacity to support wildlife species
of sensitive natural communities or riparian areas. Potential adverse effects that would result in
indirect impacts include contamination from fuel or lubricant spills from equipment; introduction
or spread of Phytophthora via infected restoration plantings; introduction or spread of
contaminated soil from equipment and over-application of water for dust control; introduction or
spread of NNIPs; increased erosion; increased risk of accidental fire caused by construction
equipment; and sedimentation.
California sycamore alluvial woodland is a rare natural community type within the SCVHP
boundaries and consequently, opportunities to preserve and restore or enhance California
sycamore alluvial woodland may be limited within the SCVHP boundaries. The impacts
identified above would occur in both the upstream and downstream areas along North Fork
Pacheco Creek, East Fork Pacheco Creek, South Fork Pacheco Creek, and the mainstem
Pacheco Creek in areas where California sycamore alluvial woodlands are present. Potential
indirect impacts of the flows associated with Alternative D along Pacheco Creek could occur on
portions of the Pacheco Creek Reserve which is managed by the SCVHA. The impacts
described above pose a potential conflict between the Project and the SCVHP given the
amounts of California sycamore alluvial woodland the SCVHP would need to preserve, if all
impacts described occur within the plan boundaries (Santa Clara County et al. 2012), and the
mitigation need Alternative D would have given the rarity of the vegetation community in the
SCVHP boundaries.
There are 12 PAMMs that would be implemented to minimize and avoid impacts Alternative D
would have on California sycamore alluvial woodlands. Implementation of BMP HM-8, BMP HMPacheco Reservoir Expansion Project
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10, BMP WQ-17, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, and
PAMM WQ-2 will minimize impacts on riparian habitats, which includes California sycamore
alluvial woodlands, by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-4 will
determine when local ecotypes of native plant species should be used as part of revegetation
seed mixes and restoration plantings as part of restoration efforts, including stream restoration
under PAMM BI-6 and erosion control measures to protect water quality as part of PAMM WQ5. PAMMs Fire-1 and HM-3 will avoid impacts resulting from fire through the preparation and
implementation of a fire protection and prevention plan.
Even with the implementation of these BMPs and PAMMs to avoid a potential conflict with the
SCVHP the impact would still be significant given the amounts of California sycamore alluvial
woodlands present in the plan boundaries and available for the SCVHA to utilize and compared
to the extent of impacts and resultant potential mitigation needed for Alternative D.
Mitigation and Level of Significance After Mitigation
Mitigation Measures BI-1d, BI-2a and BI-2c will mitigate for the loss of California sycamore
alluvial woodlands by conducting sycamore alluvial woodlands mapping of the access utility
area and would prioritize utilizing potential mitigation areas outside of the SCVHP boundary,
with agency approval (e.g., CDFW), to the extent feasible when there are viable options to
mitigate for California sycamore alluvial woodlands to prevent conflicts with the SCVHP.
Therefore, Mitigation Measure BI-2c will reduce impacts from conflicts with the SCVHP,
including conflicting with Action LAND-R3 to less than significant by prioritizing potential
mitigation opportunities outside of the SCVHP boundaries and allowing the SCVHA to
potentially acquire California alluvial sycamore woodlands that would otherwise be used for
Project mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts and conflict
with the SCVHP. The acres affected by Alternative D’s construction and operational impacts are
similar to those described for the Proposed Project.
Impact Bio-20: Conflict with conservation easements.
Construction
Romero Ranch Conservation Easement Area
Construction of Alternative D would have indirect and direct impacts on the Romero Ranch
Conservation Easement Area, which is held by TNC and is located in the upstream area. and
Direct impacts are associated with both access road improvements and inundation of land
subject to this easement. Improvements (i.e., road surfacing, drainage repair and
improvements) to roads that cross this easement would enhance access to the northern portion
of the North Fork Pacheco Creek watershed for landowners, land managers and emergency
personnel. Although the existing roads have low habitat value, proposed road improvements
would impact approximately 32 acres of land subject to this conservation easement area. During
construction, wildlife use could be reduced and construction equipment (e.g., dump trucks, road
graders) would cause temporary noise, vibration, and lighting disturbances, and to a much
lesser extent after these improvements are completed and normal traffic use resumes. In
addition to the long-term impacts associated with the access road improvements, approximately
15 acres of area within the conservation easement would be subject to inundation as a result of
the expanded reservoir in the East Fork Pacheco Creek and Pine Springs Canyon drainages.
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Temporary direct impacts associated with construction activities within the temporary
construction easements along the access roads would total approximately 53 acres. Table 3.518 summarizes impacts on the various vegetation communities within the Romero Ranch
Conservation Easement Area for the Proposed Project and other action alternatives.
Implementation of BMP HM-8, BMP HM-10, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI11, PAMM BI-13, PAMM HM-2, and PAMM WQ-2 would minimize impacts on aquatic and
terrestrial habitats by reducing the potential for an accidental discharge of pollutants and
equipment encroachment into features and minimizing the potential for the degradation of the
quality of the features through the introduction of NNIPs and pathogens. PAMM BI-1, PAMM BI2, PAMM BI-3, and PAMM BI-8 would minimize the indirect impacts on wildlife through the use
of qualified biologist pre-construction nesting bird surveys and nest avoidance buffers;
inspections of open pipes, holes, or similar structures; removal of trash from the worksite to
avoid attracting potential predators to the site; installation of wildlife exclusion fence to preclude
special-status species from entering the Project study area; and the exclusion of special-status
bats from potential maternity roosts and pre-construction surveys. Implementation of PAMM BI10 would minimize indirect impacts on wildlife dispersal and migratory corridors by keeping
known wildlife crossing structures either unimpeded, providing alternative crossing structures
when necessary, and implementing design features to allow for wildlife to cross structures
unimpeded. PAMM Fire-1 and HM-3 would avoid impacts resulting from fire through the
preparation and implementation of a fire protection and prevention plan. With the
implementation of these BMPs and PAMMs impacts associated with Project construction would
still be significant given the amount of area that would be affected.
Soap Lake Ranch Easement Area
In the downstream area, portions of Pacheco Creek and the entirety of San Felipe Lake are
within the Soap Lake Ranch Easement Area, which is held by the San Benito County
Agricultural Land Trust (Figure 3.5-2). As described in Impact Bio-1, riparian habitats and other
sensitive natural communities growing along the lake margins would be indirectly adversely
affected by sedimentation if a large storm event were to occur during the first few years of
Project construction prior to sufficient vegetation establishment and other stabilization measures
are sufficient to protect water quality levels from exceeding regional standards (see Section 3.20
for more details regarding the risk and potential for this to occur). However, these effects would
result in relatively minor changes to the extent of vegetation communities and would occur over
the timescale of years. As a result, indirect effects to the Soap Lake Ranch Easement area
would be less than significant.
Mitigation and Level of Significance After Mitigation
Implementation of Mitigation Measure BI-20 would compensate for construction-related direct
adverse effects on lands within conservation easement areas at a 2:1 preservation ratio or
through the implementation of habitat improvement projects or management actions developed
with and approved by the affected conservation easement parties to reduce impacts on these
resources to a less-than-significant level. As a result, implementation of Mitigation Measure BI20 would reduce impacts on affected conservation easements to a less-than-significant level,
and this impact would be less than significant with mitigation.
Operations
Romero Ranch Conservation Easement Area
Following Project construction, access roads within the Romero Ranch Conservation Easement
Area would be used for landowners and authorized emergency personnel to access properties
in the immediate vicinity of the expanded reservoir and portions of the North Fork Pacheco
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Creek watershed. Because vehicular travel along these pre-existing roads would not increase
relative to pre-Project use, operational impacts would be less than significant.
Soap Lake Ranch Easement Area
As described in Impact Bio-1, operational flows from the expanded reservoir would not increase
water levels or seasonality within the portions of Pacheco Creek within the Soap Lake Ranch
Easement Area or San Felipe Lake. As a result, operational impacts would be less than
significant on the Soap Lake Ranch Easement Area.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts on
conservation easement areas. The acres affected by direct construction-related impacts
associated with Alternative D are similar to the Proposed Project. Indirect impacts resulting from
operations under Alternative D are similar with those described for the Proposed Project.
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3.5.3.5
Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts associated with the Proposed Project and Project alternatives identified
above. Each mitigation measure is numbered to correspond to the impact it addresses (e.g.,
Mitigation Measure BI-3 corresponds to Impact Bio-3).
Mitigation Measure BI-1a: Environmental Training and Qualified Biological Monitoring (Proposed
Project, Alternatives A through D)
The following construction requirements will be implemented by Valley Water to mitigate
adverse effects on aquatic and terrestrial resources:
Before any ground-disturbing work (including vegetation clearing and grading) occurs in the
Project study area, Valley Water will retain a USFWS- and CDFW-approved qualified biologist
(approved biologist) to conduct biological resources awareness training as a mandatory
requirement for all construction personnel, including all construction management staff). This
training will inform construction personnel about special-status species and their habitat, aquatic
resources (i.e., waters of the United States and waters of the State), and sensitive natural
communities that could occur within the Project study area. The training will consist of a brief
discussion of the biology and life history of the special-status species with potential to be
encountered; how to identify each species, including all life stages; species habitat
requirements; their listing status; measures being taken for the protection of these species and
their habitats; actions to be taken if a species is found within the Project study area during
construction activities; and penalties for noncompliance. Identification cards will be issued to
shift supervisors. These cards will have photographs, descriptions, and actions to be taken upon
the sighting of special-status species during construction. This training will also inform crews
about the presence of aquatic resources and sensitive natural communities within and adjacent
to work areas, how these resources correspond to environmentally sensitive areas indicated in
design drawings, and to not work in areas marked for avoidance.
Upon completion of the training, all construction personnel will sign an acknowledgment form
stating that they attended the training and understand all protection measures. Such training will
be repeated for new construction personnel added to the project after the initial training, and an
updated training program will be given to construction personnel in the event that a change in
special-status species occurs or other new important information arises regarding sensitive
biological resources.
The approved biologist(s) will perform clearance surveys for special-status species immediately
prior to initial ground disturbance within those portions of the Project study area identified as
suitable habitat. The USFWS- and CDFW-approved biologist(s) will investigate areas of
disturbed soil for signs of special-status species following the initial disturbance of a given area
so long as it is safe to do so.
The approved biological monitor will halt work immediately and contact the USFWS and CDFW
in the event that a special-status species is found within the respective construction area. For
special status amphibians and reptiles, the approved biological monitor will suspend all
construction activities in the area until the animal moves out of harm’s way voluntarily or is
removed by the approved biologist to an approved release site using translocation
plan/relocation techniques per the agency-approved Translocation Plan described in Mitigation
Measure 8c.
If a special-status animal species is observed in a specific portion of the Project study area
where construction activities are occurring, all work will be stopped in the immediate area of the
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observation, and the individual will: 1) be allowed to leave on its own volition, or 2) be moved by
the USFWS- and CDFW-approved biologist in the direction it was heading to a safe location a
safe distance from the construction activities. The biologist will report special-status species
observations and relocations to Valley Water, USFWS, and CDFW using the reporting forms
included in the Translocation Plan.
Mitigation Measure BI-1b: Access and Utility Area Vegetation Mapping (Proposed Project,
Alternatives A through D)
If field surveys to verify the desktop mapping of the vegetation communities within the access
and utility area portions of the Project study area are not able to be conducted due to landowner
access constraints in 2022, Valley Water will perform field surveys prior to construction once the
areas are legally accessible to perform surveys. Vegetation mapping of the inaccessible
portions of the access and utility area will be performed by a qualified botanist(s) in accordance
with the CDFW Protocols for Surveying and Evaluating Impacts to Special Status Native Plant
Populations and Sensitive Natural Communities and the CNPS Botanical Survey Guidelines
(CDFW 2018; CNPS 2001). The surveys will document the locations and extents of riparian
habitats and sensitive natural communities within the access and utility area portion of the
Project study area. Based on the findings of the surveys, Mitigation Measure BI-1c and BI-1d
will be implemented to avoid sensitive natural communities and provide compensatory
mitigation for unavoidable impacts, as described below.
Mitigation Measure BI-1c: Avoidance of Riparian Habitats and Sensitive Natural Communities,
Excluding Sycamore Alluvial Woodlands (Proposed Project, Alternatives A through D)
Prior to initiating construction activities, Valley Water will implement the following measures to
avoid or reduce impacts on riparian habitats and sensitive natural communities, which includes
any areas identified as part of Mitigation Measure B1-1b:
•

All riparian habitats and sensitive natural communities to be avoided during construction
will be identified during pre-construction surveys within the areas identified for each
discrete construction activity and a surrounding 250-foot buffer, excluding the expanded
reservoir area, and will be mapped by a qualified botanist in the field for avoidance.
Qualified botanists will verify previously mapped vegetation within the defined activity
area and 250-foot buffer according to the CDFW Protocols for Surveying and Evaluating
Impacts to Special Status Native Plant Populations and Sensitive Natural Communities
and the CNPS Botanical Survey Guidelines (CDFW 2018; CNPS 2001) and will use the
vegetation alliance classification system described in the most recent MCV online edition
(CNPS 2021) and CDFW’s California Natural Community List (CDFW 2021f) to verify
previous vegetation mapping the season prior to the commencement of Project activities
in each discrete area. Sensitive natural communities and riparian habitats subject to
CDFW jurisdiction identified during the surveys will be assessed for avoidance feasibility,
which will be determined by Valley Water in coordination with a qualified botanist.
Determining avoidance may include minor design modifications (e.g., re-routing
construction access roads) or establishment of avoidance buffers in areas proposed for
temporary or short-term disturbances (e.g., staging areas). The boundaries of the
riparian habitats and sensitive natural communities to be avoided will be marked on
construction and design drawings as environmentally sensitive areas.

•

Avoidance buffers indicated by high-visibility fencing will be established at a minimum of
100 feet from riparian habitats and sensitive natural communities subject to construction
impacts to minimize impacts and will be constructed of new materials only.
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Insecticides, herbicides, fertilizers, or other chemicals that might harm plants will not be
used within 100 feet of riparian habitats or sensitive natural communities.

Mitigation Measure BI-1d: Provide Compensatory Mitigation for Impacts on Riparian Habitats
and Sensitive Natural Communities, Excluding Sycamore Alluvial Woodlands (Proposed Project,
Alternatives A through D)
Valley Water will avoid sensitive natural communities and riparian habitats under CDFW
jurisdiction when feasible following the results of the surveys conducted prior to construction
activities as described in Mitigation Measure BI-1c. For all impacts determined to be
unavoidable following pre-construction surveys on riparian habitats and sensitive natural
communities (e.g., valley oak woodlands), excluding sycamore alluvial woodlands, Valley Water
will prepare a compensatory mitigation plan for review and approval by CDFW to acquire
mitigation lands to offset direct upstream and indirect downstream impacts on riparian habitats
and sensitive natural communities a minimum preservation ratio of 2:1, or at ratios established
in coordination with CDFW that will achieve equivalent or greater mitigation.
Based on site-specific characteristics of the respective mitigation property, restoration or
enhancement may be used in conjunction with preservation, with CDFW approval. Should
restoration or enhancement be approved by CDFW, a restoration plan will be prepared as part
of a compensatory mitigation plan. This plan will include items such as: site objectives
(comparison of existing and proposed resources and method[s] of compensation), site selection
criteria, baseline information, restoration work plan (as applicable), maintenance plan,
performance standards (as applicable), monitoring methods and requirements, long-term plan
for site management, adaptive management plan, financial assurances, and other pertinent site
information. For all mitigation sites, management activities will include invasive species
treatment, livestock management and control (when applicable), site improvements (when
necessary) to sustain or improve conservation values, and the reporting and remedy of
incidents of trash or trespass.
Compensatory mitigation will be accomplished through the recordation of conservation
easements on properties either acquired by Valley Water and held in fee title or held by a willing
landowner, at other conserved properties approved for mitigation by CDFW, or through the
purchase of credits at a CDFW-approved mitigation bank. Based on habitat suitability,
preserved and restored riparian habitat and sensitive natural communities may serve as
mitigation for other impacted resources, including but not limited to special-status species,
aquatic resources, and wildlife dispersal corridors with the approval of the applicable resource
agencies. Potential compensatory mitigation sites may include areas within the Project study
area (e.g., 200-foot buffer around the expanded reservoir proposed for watershed
management/shoreline buffer and access), locations within the SCVHP boundary such as
watersheds adjacent to Pacheco Creek and the northern portions of North Fork Pacheco Creek,
and locations outside of the SCVHP and Santa Clara County boundaries such as the Los Banos
Creek watershed. These potential mitigation sites could range in size from approximately 800
acres (e.g., the 200-foot buffer around the expanded reservoir proposed for watershed
management/shoreline buffer and access) to over 5,000 acres (e.g., properties located within
the Los Banos Creek watershed). These sites include a variety of riparian areas and sensitive
natural communities that provide potential mitigation opportunities for the Proposed Project and
action alternatives.
Potential Impacts from Implementation of Mitigation Measure BI-1d
Implementation of Mitigation Measure BI-1d will occur concurrent with the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
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enhancement activities (e.g., creation/modification of aquatic features, livestock management,
prescribed fire, revegetation of native species, invasive species management) within the subject
mitigation site. These actions will be similar to construction activities required for implementation
of the Proposed Project or Alternatives A through D described in Chapter 2 and analyzed in this
EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented during the construction period and/or for a period of time following construction.
Potential significant impacts could occur to the following resources:
•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

Mitigation Measure BI-2a: Access and Utility Area Mapping of Sycamore Alluvial Woodlands
(Proposed Project, Alternatives A through D)
If field surveys to verify the desktop mapping of the vegetation communities within the access
and utility area portions of the Project study area are not able to be conducted due to landowner
access constraints in 2022, Valley Water will perform field surveys prior to construction once
legal access necessary to perform surveys is obtained. Prior to construction a qualified
botanist(s) will conduct vegetation mapping necessary to verify desktop efforts within the access
and utility area portion of the Project study area in accordance with the CDFW Protocols for
Surveying and Evaluating Impacts to Special Status Native Plant Populations and Sensitive
Natural Communities and the CNPS Botanical Survey Guidelines (CDFW 2018; CNPS 2001).
The surveys will document the locations and extents of sycamore alluvial woodlands within the
access and utility area portion of the Project study area. Based on the findings of the surveys,
Mitigation Measure BI-2b and BI-2c will be implemented to avoid sycamore alluvial woodlands
and provide compensatory mitigation for unavoidable impacts, as described below.
Mitigation Measure BI-2b: Avoidance of Sycamore Alluvial Woodlands (Proposed Project,
Alternatives A through D)
Prior to initiating construction activities, Valley Water will implement the following measures to
avoid or reduce impacts on sycamore alluvial woodlands:
•

The sycamore alluvial woodlands to be avoided during construction will be identified
during pre-construction surveys within the areas identified for each discrete construction
activity and surrounding 250 feet, excluding the expanded reservoir area, and will be
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mapped by a qualified botanist in the field for avoidance. Qualified botanists will verify
previously mapped vegetation according to the CDFW Protocols for Surveying and
Evaluating Impacts to Special Status Native Plant Populations and Sensitive Natural
Communities and the CNPS Botanical Survey Guidelines (CDFW 2018, CNPS 2021)
and will use the vegetation alliance classification system described in the most recent
MCV online edition (CNPS 2021) and CDFW’s California Natural Community List
(CDFW 2021e) to verify previous vegetation mapping the season prior to the
commencement of Project activities in each discrete area. Sycamore alluvial woodlands
identified during the surveys will be assessed for avoidance feasibility, which will be
determined by Valley Water in coordination with a qualified botanist. Determining
avoidance may include minor design modifications (e.g., re-routing construction access
roads) or establishment of avoidance buffers in areas proposed for temporary or shortterm disturbances (e.g., staging areas). The boundaries of the sycamore alluvial
woodlands to be avoided will be marked on construction and design drawings as
environmentally sensitive areas.
•

Avoidance buffers indicated by high-visibility fencing will be established at a minimum of
100 feet from sycamore alluvial woodlands to minimize impacts.

•

Insecticides, herbicides, fertilizers, or other chemicals that might harm plants will not be
used within 100 feet of sycamore alluvial woodlands.

Mitigation Measure BI-2c: Provide Compensatory Mitigation for Impacts on Sycamore Alluvial
Woodlands (Proposed Project, Alternatives A through D)
Valley Water will avoid sycamore alluvial woodlands under CDFW jurisdiction when feasible
following the results of the surveys conducted prior to construction activities as described in
Mitigation Measure B1-2b. For all impacts on sycamore alluvial woodlands determined to be
unavoidable following pre-construction surveys, Valley Water will prepare a compensatory
mitigation plan for review and approval by CDFW to acquire conservation easements and/or fee
title for mitigation lands to offset direct (construction, inundation) upstream and indirect (flow
regime) downstream impacts on sycamore alluvial woodlands using minimum preservation
ratios of 2:1 for direct impacts and 1:1 for indirect impacts or at ratios established in coordination
with CDFW that will achieve equivalent or greater mitigation.
Based on site-specific characteristics of the respective mitigation property, restoration or
enhancement may be used in conjunction with preservation, with CDFW approval. Should
restoration or enhancement be approved by CDFW, a restoration plan will be prepared as part
of a compensatory mitigation plan. This plan will include items such as: site objectives
(comparison of existing and proposed resources and method[s] of compensation), site selection
criteria, baseline information, restoration work plan (as applicable), maintenance plan,
performance standards (as applicable), monitoring methods and requirements, long-term plan
for site management, adaptive management plan, financial assurances, and other pertinent site
information. For all mitigation sites, management activities will include invasive species
treatment, livestock management and control (when applicable), site improvements (when
necessary) to sustain or improve conservation values, and the reporting and remedy of
incidents of trash or trespass.
Compensatory mitigation will be accomplished through the recordation of conservation
easements on properties either acquired by Valley Water and held in fee title or held by a willing
landowner or at other conserved properties approved for mitigation by CDFW. Based on habitat
suitability, preserved and restored sycamore alluvial woodlands may serve as mitigation for
other impacted resources, including but not limited to special-status species, aquatic resources,
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and wildlife dispersal corridors with the approval of the applicable resource agencies. Because
sycamore alluvial woodlands have limited distribution in Santa Clara County, acquisition of
mitigation sites will focus in areas outside of the SCVHP boundaries to prevent a reduction in
the availability of areas suitable for mitigation for use by the SCVHA and future covered
activities under the SCVHP. Based on The Definition and Location of Central California
Sycamore Alluvial Woodland (Keeler-Wolf, et al. 1997) and the California Protected Areas
Database, approximately 550 acres of sycamore alluvial woodlands that are not currently under
land protections are present in neighboring Alameda, Stanislaus, and Merced Counties
(GreenInfo Network 2021).
Potential Impacts from Implementation of Mitigation Measure BI-2c
Implementation of Mitigation Measure BI-2c will occur concurrent the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
enhancement activities (e.g., creation/modification of aquatic features, livestock management,
prescribed fire, revegetation of native species, invasive species management) within the subject
mitigation site. These actions will be similar to construction activities required for implementation
of the Proposed Project or Alternatives A through D described in Chapter 2 and analyzed in this
EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented if required during the construction period and/or for a period of time following
construction. Potential significant impacts could occur to the following resources:
•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

Mitigation Measure BI-4a: Access and Utility Area Aquatic Resources Delineation (Proposed
Project, Alternatives A through D)
If field surveys to verify the desktop mapping of the aquatic resources (i.e., waters of the United
States, waters of the State, and FGC Section 1602 jurisdictional features) mapped within the
access and utility area portions of the Project study area are not able to be conducted due to
landowner access constraints in 2022, Valley Water will delineate aquatic resources prior to
construction once legal access necessary to perform surveys is obtained. The aquatic
resources delineation using current USACE and SWRCB/RWQCB guidance/standards will be
conducted by a qualified biologist(s) within the inaccessible portions of the access and utility
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area to identify potential waters of the United States and waters of the State prior to initiation of
activities. In addition to collecting information on potential waters of the United States and
waters of the State, the boundaries and extents of features subject to CDFW jurisdiction under
FGC Section 1602 will be documented/mapped. Based on the findings of the surveys, Mitigation
Measure BI-4b and BI-4c will be implemented to avoid aquatic resources and provide
compensatory mitigation for unavoidable impacts, as described below.
Mitigation Measure BI-4b: Aquatic Resources Avoidance (Proposed Project, Alternatives A
through D)
Valley Water will avoid aquatic resources subject to USACE, SWRCB/RWQCB, and CDFW
jurisdiction when feasible. The feasibility to avoid aquatic resources will be determined by Valley
Water in coordination with a qualified biologist prior to construction and may include minor
design modifications (e.g., slightly re-routing a construction access road), or establishment of
avoidance buffers in areas proposed for temporary or short-term disturbances (e.g., staging
areas).The boundaries of the waters of the United States, waters of the State, or features
subject to FGC Section 1602 to be avoided will be marked on construction and design drawings
as environmentally sensitive areas. The approved biological monitor will monitor construction
activities near (approximately 50 feet) aquatic resources to be avoided to confirm and document
the features are avoided during construction activities.
Mitigation Measure BI-4c: Compensatory Mitigation for Impacts on Aquatic Resources
(Proposed Project, Alternatives A through D)
Valley Water will avoid aquatic resources subject to USACE, SWRCB/RWQCB, and CDFW
jurisdiction when feasible. Should impacts on waters of the United States, waters of the State, or
features subject FGC Section 1602 be unavoidable, applicable regulatory permits will be
obtained prior to the initiation of construction activities that will impact these resources.
Valley Water will mitigate for impacts (i.e., short-term and long -term) on aquatic resources that
cannot be avoided at a 2:1 mitigation ratio or as determined by the appropriate regulatory
agencies as achieving equivalent or greater mitigation. Compensatory mitigation will be
implemented by purchasing mitigation credits at an agency-approved mitigation bank or by
creating, enhancing, or restoring aquatic resources at agency-approved mitigation properties.
Compensatory mitigation at sites identified by Valley Water will be protected by a conservation
easement or other regulatory agency-approved protection mechanism, and a monitoring and
adaptive management program will be developed for the respective site. Site-specific mitigation
plan(s) will be developed by a qualified biologist in coordination with the USACE,
SWRCB/RWQCB, and/or CDFW and will detail monitoring obligations for impacts on aquatic
resources subject to agency jurisdiction as a result of construction and inundation impacts. The
plan(s) shall quantify the total acreage lost, describe mitigation ratios for lost habitat (described
below), annual success criteria, mitigation site location(s), and monitoring and reporting
requirements to compensate for impacts on aquatic resources.
Potential compensatory mitigation sites may include areas within the Project study area (e.g.,
200-foot buffer around the expanded reservoir proposed for watershed management/shoreline
buffer and access), locations within the SCVHP boundary such as the watersheds adjacent to
Pacheco Creek and the northern portions of North Fork Pacheco Creek, and locations outside
of the SCVHP and Santa Clara County boundaries such as the Los Banos Creek watershed.
These potential mitigation sites could range in size from approximately 800 acres (e.g., the 200foot buffer around the expanded reservoir proposed for watershed management/shoreline buffer
and access) to over 5,000 acres (e.g., properties located within the Los Banos Creek
watershed). These sites include a variety of aquatic resources that provide potential mitigation
opportunities for the Proposed Project and action alternatives.
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Potential Impacts from Implementation of Mitigation Measure BI-4c
Implementation of Mitigation Measure BI-4c will occur concurrent with the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
enhancement activities (e.g., creation/modification of aquatic features, livestock management,
revegetation of native species, invasive species management) within the subject mitigation site.
These actions will be similar to construction activities required for implementation of the
Proposed Project or Alternatives A through D described in Chapter 2 and analyzed in this EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented, during the construction period and/or for a period of time following construction.
Potential significant impacts could occur to the following resources:
•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

Mitigation Measure BI-5a: Access and Utility Area Botanical Surveys (Proposed Project,
Alternatives A through D)
If field surveys to identify special-status plant species within the access and utility area portions
of the Project study area are not able to be conducted due to landowner access constraints in
2022, Valley Water will perform surveys prior to construction once legal access to perform the
surveys has been obtained. A qualified botanist(s) will conduct the protocol-level special-status
plant surveys within the inaccessible portions of the access and utility area in accordance with
the CDFW Protocols for Surveying and Evaluating Impacts to Special Status Native Plant
Populations and Sensitive Natural Communities and the CNPS Botanical Survey Guidelines
(CDFW 2018; CNPS 2001). The protocol-level surveys will document the locations of specialstatus plant populations that are present within the access and utility area portion of the Project
study area. Based on the findings of the surveys, Mitigation Measure BI-5b and BI-5c will be
implemented to avoid special-status plants and provide compensatory mitigation for
unavoidable impacts, as described below.
Mitigation Measure BI-5b: Avoidance of Special-Status Plant Populations (Proposed Project,
Alternatives A through D)
The season prior to construction Valley Water will retain a qualified botanist(s) to conduct followup surveys to confirm the locations and boundaries of special-status plant populations identified
during the protocol-level surveys. The follow-up surveys will be performed within 250 feet, or a
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distance determined appropriate by Valley Water and a qualified botanist, of areas where
ground disturbing activities (e.g., clearing, grubbing, grading, excavation) could adversely affect
an identified special-status plant population. Valley Water will avoid special-status plant species
populations when feasible. The feasibility to avoid special-status plant populations will be
determined by Valley Water in coordination with a qualified botanist prior to construction and
may include minor design modifications (e.g., slightly re-routing a construction access road), or
establishment of avoidance buffers in areas proposed for temporary or short-term disturbances
(e.g., staging areas). In addition to the survey, the following will also be performed to minimize
impacts on special-status plant species populations during construction activities:
•

Avoidance buffers indicated by high-visibility fencing will be established at a minimum of
100 feet from special-status plant species population to minimize impacts.

•

Insecticides, herbicides, fertilizers, or other chemicals that might harm plants will not be
used within 100 feet of a special-status plant species population.

•

The approved biological monitor will monitor construction activities near the specialstatus plant species populations to be avoided to confirm and document avoidance.

Mitigation Measure BI-5c: Mitigation for Impacts on Special-Status Plants and Monarch Butterfly
Host Plant (Proposed Project, Alternatives A through D)
Valley Water will mitigate for long-term and short-term impacts on special-status plants and
monarch butterfly host plants at a minimum 2:1 mitigation ratio per area of plant population
affected. Where feasible as determined by Valley Water and CDFW, seeds and/or plants grown
from seed (depending upon the species) will be planted to either supplement the impacted
population or establish a new population in suitable habitat near where the seeds were collected
within the same watershed (e.g., next to the plant population affected). Mitigation for impacts on
special-status plants and monarch butterfly host plants can also be fulfilled through the
preservation of existing populations at agency-approved mitigation properties if reestablishing
impacted populations at a 2:1 ratio (by area) is not feasible. Potential compensatory mitigation
sites may include areas within the Project study area (e.g., 200-foot buffer around the expanded
reservoir proposed for watershed management/shoreline buffer and access), locations within
the SCVHP boundary such as the watersheds adjacent to Pacheco Creek, the northern portions
of North Fork Pacheco Creek, and locations outside of the SCVHP and Santa Clara County
boundaries such as the Los Banos Creek watershed. These potential mitigation sites could
range in size from approximately 800 acres (e.g., the 200-foot buffer around the expanded
reservoir proposed for watershed management/shoreline buffer and access) to over 5,000 acres
(e.g., properties located within the Los Banos Creek watershed). These sites provide suitable
habitat for special-status plants and hostplants for monarch butterfly that provide potential
mitigation opportunities for the Proposed Project and action alternatives.
Preservation of special-status plant populations and monarch butterfly host plant populations
will be used for compensatory mitigation when suitable habitat for seeding/planting areas near
the affected populations is not available, when it is determined by a qualified botanist that
seeding/planting may not be feasible for a specific species, or when a qualified botanist
determines that preservation will provide more benefits to the affected plant species than
establishing a new population (e.g., the preserved population is located in an area with little to
no NNIP species cover and could be actively managed to improve the extent or size of the
preserved population).
Prior to construction, a Special-Status and Monarch Butterfly Host Plant Mitigation and
Monitoring Plan will be developed and submitted to the applicable regulatory resource agencies
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for review and approval. For each preserved or established population, the plan will include
restoration/enhancement and maintenance activities that will be performed for each species and
monitoring methods with measurable performance standards to document the success of the
activities performed. The plan will establish timeframes for planting and evaluating impacted
species and provisions for a monitoring and adaptive management program to assess
revegetation and/or restoration success. In addition, the plan will outline a Phytophthora
prevention strategy, including methodology such as testing prior to seed collection, propagation,
and out planting at recipient sites. Compensatory mitigation will be fulfilled by meeting the
success criteria outlined in the plan.
Potential Impacts from Implementation of Mitigation Measure BI-5c
Implementation of Mitigation Measure BI-5c will occur concurrent with the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
enhancement activities (e.g., livestock management, prescribed fire, revegetation of native
species, invasive species management) within the subject mitigation site. These actions will be
similar to construction activities required for implementation of the Proposed Project or
Alternatives A through D described in Chapter 2 and analyzed in this EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented during the construction period and/or for a period of time following construction.
Potential significant impacts could occur to the following resources:
•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

Mitigation Measure BI-7: Access and Utility Area Special-Status Animal Species Habitat
Assessment Surveys (Proposed Project, Alternatives A through D)
If field surveys to identify suitable habitat for special-status animal species within the access and
utility area portions of the Project study area are not able to be conducted due to landowner
access constraints in 2022, Valley Water will perform surveys prior to construction once legal
access to perform the surveys in these areas has been obtained. A qualified biologist(s) will
perform surveys of the inaccessible portions of the access and utility area to confirm the results
of the desktop mapping efforts that identified suitable habitat for special-status animal species
(e.g., areas/locations suitable for American badger denning, creeks/drainages that could provide
suitable aquatic habitat for foothill yellow-legged frog). These surveys will be reconnaissance in
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nature and will be performed to determine the potential for special-status animal species to
occur in the access and utility area portion of the Project study area and to quantify the amount
of suitable habitat. Impacts on identified suitable habitat for each special-status animal species
that may occur in the access and utility area will be quantified and added to the other impacts
identified within the upstream and downstream areas.
Mitigation Measure BI-8a: Access and Utility Area California Red-Legged Frog and California
Tiger Salamander Site Assessments (Proposed Project, Alternatives A through D)
If site assessments for California red-legged frog and California tiger salamander within the
access and utility area portions of the Project study area are not able to be conducted due to
landowner access constraints in 2022, Valley Water will perform surveys prior to construction
once legal access to perform these assessments in these areas has been obtained. Prior to the
initiation of construction activities within the access and utility areas of the Project study area,
California red-legged frog and California tiger salamander site assessments following USFWS’s
Revised Guidance on Site Assessments and Field Surveys for the California Red-Legged Frog
(USFWS 2005b) and Interim Guidance on Site Assessment and Field Surveys for Determining
Presence or a Negative Finding of the California Tiger Salamander (USFWS 2003) guidelines
will be performed. The site assessments will be performed to identify suitable habitat for
California red-legged frog and California tiger salamander within and near the access and utility
area portion of the Project study area. Aerial interpretation will be used in instances where
potential aquatic features are inaccessible (e.g., safety considerations). Impacts on identified
suitable habitat for California red-legged frog and California tiger salamander that may occur in
the access and utility area will be quantified and added with the other impacts identified within
the upstream and downstream areas. Based on the findings of the surveys, Mitigation Measure
BI-8b will be implemented to provide compensatory mitigation for unavoidable impacts on
California tiger salamander, California red-legged frog, foothill yellow-legged frog, and western
pond turtle habitat, as described below.
Mitigation Measure BI-8b: Provide Compensatory Mitigation for Impacts on California Tiger
Salamander, California Red-legged Frog, Foothill Yellow-legged Frog, and Western Pond Turtle
(Proposed Project, Alternatives A through D)
Valley Water will avoid impacts to California tiger salamander habitat; California red-legged frog
habitat, foothill yellow-legged frog, and western pond turtle habitat when feasible excluding the
proposed inundation area. The feasibility to avoid California tiger salamander habitat; California
red-legged frog habitat, foothill yellow-legged frog and western pond turtle habitat will be
determined by Valley Water in coordination with a qualified biologist prior to construction and
may include minor design modifications (e.g., slightly re-routing a construction access road), or
establishment of avoidance buffers in areas proposed for temporary or short-term disturbances
(e.g., staging areas). The boundaries of habitat for California tiger salamander, California redlegged frog, foothill yellow-legged frog, and western pond turtle to be avoided will be marked on
construction and design drawings as environmentally sensitive areas. Valley Water will mitigate
for unavoidable impacts on habitat for California tiger salamander, California red-legged frog,
including USFWS-designated Critical Habitat; and foothill yellow-legged frog at minimum 2:1
ratio for both upland and aquatic habitat or as determined by the resource agencies as
achieving equivalent or greater mitigation. Compensatory mitigation will be accomplished
through either the purchase of credits at an agency-approved mitigation bank that services the
project area, through the establishment of a single or multiple permittee-responsible mitigation
sites or a combination of both. Compensatory mitigation will include preservation of existing
habitat for California tiger salamander, California red-legged frog., foothill yellow-legged frog,
and western pond turtle; restoration or enhancement of habitat for California tiger salamander,
California red-legged frog, foothill yellow-legged frog, and western pond turtle; and or the
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creation of habitat for California tiger salamander, California red-legged frog, foothill yellowlegged frog, and western pond turtle.
The aquatic habitats preserved, restored, enhanced, or created as part of California tiger
salamander, California red-legged frog, foothill yellow-legged frog, and western pond turtle
mitigation may also serve to fulfil the aquatic resource mitigation obligations as part of Mitigation
Measure BI-4c with resource agency approval. Upland habitats preserved will also serve to
meet mitigation obligations as part of Mitigation Measures BI-1d and BI-2c and will offset nonsensitive oak woodland habitats given oak woodlands provide suitable upland and dispersal
habitat for California tiger salamander and California red-legged frog and mitigation for these
vegetation communities will be mitigated with similar communities in coordination with CDFW
and the USFWS. Compensatory mitigation at permittee-responsible mitigation sites will be
fulfilled through the recordation of conservation easements on properties that sufficiently
demonstrate species presence either acquired by Valley Water or held by a willing landowner.
Valley Water will prepare a compensatory mitigation plan for review and approval by the
USFWS and CDFW prior to the acquisition of lands for mitigation to offset impacts on California
tiger salamander, California red-legged frog, foothill yellow-legged frog, and western pond turtle.
Valley Water’s compensatory mitigation plan will include items such as: site objectives
(comparison of existing and proposed resources and method[s] of compensation), site selection
criteria, baseline information, work plan, maintenance plan, performance standards, monitoring
methods and requirements, long-term management plan, adaptive management plan, financial
assurances, and other pertinent site information. For all mitigation sites, management activities
will include invasive species treatment, livestock management (when applicable), site
improvements (when necessary) to sustain or improve conservation values, and the reporting
and remedy of incidents of trash or trespass on site.
Potential compensatory mitigation sites may include areas within the existing Project study area
(e.g., 200-foot buffer around the expanded reservoir proposed for watershed
management/shoreline buffer and access), locations within the SCVHP boundary such as the
watersheds adjacent to Pacheco Creek and the northern portions of North Fork Pacheco Creek,
and locations outside of the SCVHP and Santa Clara County boundaries such as the Los Banos
Creek watershed. These potential mitigation sites could range in size from approximately 800
acres (e.g., the 200-foot buffer around the expanded reservoir proposed for watershed
management/shoreline buffer and access) to over 5,000 acres (e.g., properties located within
the Los Banos Creek watershed). These areas include a variety of potentially suitable habitat for
California tiger salamander, California red-legged frog, and foothill yellow-legged frog that
provide potential mitigation opportunities for the Proposed Project and action alternatives.
Potential Impacts from Implementation of Mitigation Measure BI-8b
Implementation of Mitigation Measure BI-8b will occur concurrent the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
enhancement activities (e.g., creation/modification of aquatic features, livestock management,
prescribed fire, revegetation of native species, invasive species management) within the subject
mitigation site. These actions will be similar to construction activities required for implementation
of the Proposed Project or Alternatives A through D described in Chapter 2 and analyzed in this
EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented during the construction period and/or for a period of time following construction.
Potential significant impacts could occur to the following resources:
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•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

Mitigation Measure BI-8c: Translocation Plan (Proposed Project, Alternatives A through D)
Valley Water will develop a Translocation Plan for special-status amphibians and reptiles and
submit it to the USFWS and CDFW for review at least 30 days prior to the start of construction.
The plan will outline agency notification and approval procedures and will include standardized
handling, equipment sterilization, and transportation methods to provide consistent guidance for
agency-approved biologists to follow when special-status amphibians and reptiles requiring
translocation are encountered. Handling of special-status amphibians and reptiles will only be
performed by an agency-approved biologist. In addition, the plan will include notification and
reporting forms to be used during each translocation. The plan will also include maps and
descriptions of agency-approved recipient sites for translocated individuals when translocation
within or immediately adjacent to the Project study area is not feasible due to active construction
that may harm a species or if there is a risk of the species re-entering the Project study area.
Mitigation Measure BI-13a: Avian Transmission Line Design Avoidance Measures, and
Mitigation for Loss of Habitat (Proposed Project, Alternatives A through D)
Valley Water will follow Avian Power Line Interaction Committee (APLIC) Suggested Practices
for Avian Protection on Power Lines (APLIC 2006). To minimize the potential for collision and
electrocution to eagles, California condors, and other passerine and raptor species, the new
transmission line will incorporate the APLIC transmission line and tower component separation
standards. In addition, this measure will incorporate the recommendations to reduce collision
risk that are included in these standards to minimize/avoid electrocution of eagles and other
raptors (including California condors) attempting to perch or nest on the towers and avoid
collisions with transmission lines between towers during low-level flights. The APLIC design
standards typically address configuration and spacing of transmission lines, use of line marking
devices/diverters, and appropriate spacing of electrical components affixed to towers/poles. The
latest published APLIC standards and guidelines will be used.
Mitigation Measure BI-13b: Burrowing Owl Surveys (Proposed Project, Alternatives A through D)
Valley Water will avoid impacts to burrowing owl habitat when feasible excluding the proposed
expanded reservoir subject to inundation. The feasibility to avoid burrowing howl habitat will be
determined by Valley Water in coordination with a qualified biologist prior to construction and
may include minor design modifications (e.g., slightly re-routing a construction access road), or
establishment of avoidance buffers in areas proposed for temporary or short-term disturbances
(e.g., staging areas). Following CDFW requirements for burrowing owl protocol surveys (CDFW
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2012) the entire proposed impact area (excluding the proposed inundation area) as well as a
150-meter (500-foot) buffer, where suitable habitat exists, would be assessed prior to
conducting the species surveys. The purpose of the assessment is to document the habitat
vegetation, topography, potential burrow sites, burrowing owl sign (i.e., scat, pellets,
whitewash), burrowing owl individuals, and to determine the probability of the habitat supporting
burrowing owl.
To determine the presence of burrowing owl during the breeding season, four rounds of surveys
would be conducted in total. The first survey would occur between February 15 through April 15.
The remaining three surveys, spaced at least 3 weeks apart from one another, need to occur
between April 15 through July 15, with at least one after June 15. Non-breeding season surveys
may be conducted between September 1 and January 31 where at least four rounds of surveys
spaced at least 3 weeks apart are conducted. Any occupied burrows detected during the
surveys would be avoided through establishment of a no-disturbance buffer determined using
CDFW burrowing owl survey guidelines (CDFW 2012), when feasible, during construction. If
active burrows are not able to be avoided using the buffer sizes described in the CDFW
burrowing owl survey guidelines, modified buffers and/or suitable relocation measures would be
determined and implemented through consultation with CDFW.
Mitigation Measure BI-14a: Bald and Golden Eagle Surveys (Proposed Project, Alternatives A
through D)
A combination of ground-based eagle surveys and aerial (i.e., helicopter) surveys will be
conducted by Valley Water based on current USFWS guidance (USFWS 2012b, 2013) and
CDFW instructions (CDFW 2017); ground-based surveys will be conducted after Valley Water
has obtained access to all parcels. The surveys will be conducted during important detection
intervals: eagle courtship and breeding, early breeding, incubation, early nesting, and late
nesting. Surveys will be conducted when visibility is excellent (i.e., 1-mile or greater) and during
suitable weather conditions (i.e., times of rain, high winds, and fog are avoided to the extent
practicable). During the surveys, the locations of all eagles observed will be mapped and
information on the species, age class, and behavior of the eagle or eagles (e.g., flying, perching,
nesting, territorial displays, reproductive displays) will be collected. Eagle nest forms will be
completed for any eagle nests observed. Incidental observations of other raptor species would
also be recorded.
Mitigation Measure BI-14b: Provide Compensatory Mitigation for Impacts on Bald and Golden
Eagle (Proposed Project, Alternatives A through D)
If there is an inadvertent take of a bald eagle or golden eagle during project activities, Valley
Water will provide compensatory mitigation through the Bald Eagle and Golden Eagle
Electrocution Prevention In-lieu Fee Program (USFWS 2018b). The Eagle In-lieu Fee Program
offsets incidental take by retrofitting high-risk power poles in the same eagle management unit
where the take occurs at a ratio agreed upon by the USFWS.
Mitigation Measure BI-17: Special-Status Bats and Ringtail Pre-Construction Measures
(Proposed Project, Alternatives A through D)
In conjunction with the pre-construction nesting bird surveys described in PAMM BI-1, Valley
Water will retain a qualified biologist to conduct surveys of suitable bat roosting locations in and
within 250 feet of the Project study area 48 hours prior to disturbance to determine the need for
installation of exclusionary netting. The pre-construction survey will be performed to determine if
existing trees or structures are being used by special-status bats as roosting locations. If the
biologist finds evidence of roosting bats, the biologist will attempt to determine which species
are present, which features are being used, and for which roosting purpose based on visual
observations or other standard identification methods (e.g., acoustic surveys). If it is determined
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that roosting bats are not present or are only using the area as a night roost (i.e., no young or
hibernating bats are present), no further avoidance and minimization measures are necessary.
If special-status bat day maternity roosts, or night roosts that may be affected during
construction work are identified during the survey in vegetation or structure(s) (e.g., the bridge)
slated for removal, CDFW will be contacted to determine the next steps and appropriate
methods for removal, which could include the installation of the exclusionary netting to help
ensure roosting bats are not present prior to demolition. If installed, the exclusionary netting will
be inspected daily by a qualified biologist to ensure it is in good repair and no bats are trapped.
Removal of the vegetation may need to be scheduled before the birthing season for bats (i.e.,
prior to May 1) or after young bats are able to fly (i.e., after August 31). Removal/exclusion of
bats from active roosts should be conducted in a manner that allows the bats the best
opportunity to leave during darker hours (i.e., during dusk or night) to increase their chance of
finding new roosts with minimal exposure to predation during daylight.
Given that work will occur during the natal denning period for ringtail (March 1 to June 30), a
qualified biologist will conduct pre-construction surveys no more than three days prior to
construction activities within suitable denning habitat. If an active denning location is identified
during the survey, CDFW will be contacted to determine the necessary protection and
avoidance measures. These measures may include removing vegetation around the potential
denning site to discourage occupation within three days prior to removal of the potential denning
location.
Mitigation Measure BI-20: Provide Compensatory Mitigation for Impacts on the Romero Ranch
Conservation Easement Area (Proposed Project, Alternatives A through D)
Valley Water will provide compensatory mitigation to offset impacts on the Romero Ranch
Conservation Easement at a 2:1 preservation ratio of lands with the same ecological values as
the lands impacted by the Proposed Project or Alternatives A through D in addition to any other
compensatory mitigation proposed for the impacted resources within the conservation
easement. For example, any California red-legged frog habitat impacted within lands subject to
a conservation easement will be mitigated for at a 2:1 preservation ratio under the species’
respective mitigation measure plus an additional 2:1 preservation ratio for impacts to lands
subject to a conservation easement for a total preservation mitigation ratio of 4:1.
Compensatory mitigation will be accomplished through the recordation of conservation
easements on properties either acquired by Valley Water and held in fee title or held by a willing
landowner, at other conserved properties approved for mitigation by the regulatory agencies, or
through the purchase of credits at an approved mitigation bank. Alternatively, compensatory
mitigation could be satisfied through habitat improvement projects or management actions
developed through consultation with and approved by the conservation easement holder,
property owner(s), and any third-party beneficiaries to the conservation easement within the
lands subject to an affected conservation easement. In addition, Valley Water will compensate
any affected organizations for any fees, penalties, or other monetary considerations related to
the permanent loss of a conserved area.
Potential Impacts from Implementation of Mitigation Measure BI-20
Implementation of Mitigation Measure BI-20 will occur concurrent with the construction period
identified for the Proposed Project or Alternatives A through D, and for a period of time
afterwards. Activities associated with compensatory mitigation could include restoration and
enhancement activities (e.g., creation/modification of aquatic features, livestock management,
prescribed fire, revegetation of native species, invasive species management) within the subject
mitigation site. These actions will be similar to construction activities required for implementation
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of the Proposed Project or Alternatives A through D described in Chapter 2 and analyzed in this
EIR.
The environmental resources described in Chapter 3 of the EIR may be subject to short-term
impacts associated with implementing this mitigation measure. This mitigation measure will be
implemented during the construction period and/or for a period of time following construction.
Potential significant impacts could occur to the following resources:
•

Aesthetics (fencing)

•

Air Quality (vehicles)

•

Biological Resources (surface disturbances)

•

Cultural/Tribal Resources (surface disturbances)

•

Energy (fuel consumption)

•

Greenhouse Gas Emissions (vehicles)

•

Hazards and Hazardous Materials (accidental spill or release)

•

Land Use/Planning (conservation easements)

•

Transportation (traffic)

•

Wildfire (prescribed fires)

3.5.3.6
Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects
listed in Table 3.1-2. For botanical and wildlife biological impacts, the cumulative projects that
could result in cumulative impacts include the following:
•

California High-Speed Rail (HSR) Project. Part of the HSR Project will traverse Pacheco
Pass adjacent to SR 152, primarily through a tunnel to the south of Pacheco Creek. The
HSR corridor overlaps with portions of the downstream area of the Project study area,
and the Pacheco Creek Restoration Project (see description below) proposed by the
SCVHA. Based on the biological analysis presented in the 2021 Revised Draft
EIR/Environmental Impact Statement (EIS) (California High Speed Rail Authority 2021),
the HSR Project would impact biological resources similar to those described for the
Proposed Project and Alternatives A through D such as sensitive natural communities,
aquatic resources, special-status animal species, and migration and dispersal corridors
for animals.

•

Gonzaga Ridge Wind Repowering Project. Renewable wind energy generation upgrade
project to be constructed and operated in Pacheco State Park in Merced County. The
project will replace and/or upgrade existing turbines and is located on the ridge south of
the Project study area, west of San Luis Reservoir. It has a similar construction timeline
as those proposed for the Proposed Project and Alternatives A through D. Based on the
biological resources analysis presented in the 2020 Draft EIR (California Department of
Parks and Recreation 2019) the Gonzaga Ridge Wind Repowering Project would affect
similar biological resources as the Proposed Project and Alternatives A through D such
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as bald and golden eagles and other special-status and migratory bird and raptors,
sensitive natural communities, and aquatic resources.
•

Pacheco Creek Restoration Project. Aquatic, riparian, and floodplain habitat restoration
project along Pacheco Creek proposed by SCVHA based on an action item in the VHP.
The restoration project overlaps with portions of the downstream area of the Project
study area and the proposed HSR Project (described above). The restoration project
would impact similar biological resources as those described for the Proposed Project
and Alternatives A through D such as, sensitive natural communities, aquatic resources,
special-status animal species (e.g., California red-legged frog, California tiger
salamander) (SCVHA 2020).

The geographic scope of potential cumulative botanical and wildlife impacts encompasses the
Project study area and its vicinity (i.e., nearby projects in Santa Clara, Stanislaus, Merced, and
San Benito Counties).
Botanical and wildlife cumulative impacts include the following and are based on the activities
and associated impacts identified in the environmental documentation/reports associated with
the cumulative projects, and the proximity/overlap of the Project study area with the footprints of
the projects listed above.
•

Waters of the United States and waters of the State

•

Special-status plants

•

Sensitive natural communities

•

Non-sensitive oak woodland communities

•

Non-avian special-status wildlife species

•

Special-status and migratory birds and raptors

•

Wildlife dispersal and migration corridors

•

Valley Habitat Plan provisions

The potential impacts on the biological resources identified above by the cumulative projects in
context with those associated with the Proposed Project and Alternatives A through D on the
same resources, are discussed below.
Waters of the United States and Waters of the State
Waters of the United States and waters of the State are present within the site boundaries of the
listed projects considered under cumulative impacts, and direct and/or indirect impacts could
occur as a result of the implementation of those projects. Consistent with regulatory
requirements, the environmental documents and/or plans for these listed projects state they
would avoid impacts on waters of the United States and waters of the State to the extent
feasible. Where these impacts cannot be avoided, each of these projects have measures that
require minimization or mitigation to reduce or compensate for impacts on waters. Many of the
measures are similar to those described in Mitigation Measure BI-1a and 1b, as well PAMM
WQ-6 – Stormwater Pollution Prevention Plan.
The Proposed Project and Alternatives A through D would avoid impacts on waters of the
United States and waters of the State where feasible; inundation resulting from the expanded
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reservoir would not avoid this impact. The restoration of the reach of North Fork Pacheco Creek
currently inundated by Pacheco Reservoir and removal of North Fork Dam would essentially
convert a lacustrine feature to perennial riverine conditions. Direct and indirect impacts of the
Proposed Project and Alternatives A through D on waters of the United States and waters of the
State would also be avoided and minimized through the implementation of DIFs, specifically
PAMM BI-4, PAMM BI-5, PAMM BI-7, PAMM BI-9a, PAMM BI-11, PAMM BI-12, PAMM BI-13,
PAMM BI-14, and PAMM WQ-6, which would minimize the potential for inadvertent release of
sediment and chemicals downstream from work areas, and the potential for the introduction or
spread of NNIPs and pathogens.
Cumulative impacts of the Proposed Project and Alternatives A through D in conjunction with
the three projects listed above on jurisdictional waters are significant, and the Proposed
Project’s and action alternatives’ incremental contribution is cumulatively considerable premitigation. Mitigation Measures BI-4a, BI-4b, and BI-4c would involve field surveys for aquatic
resources within the access and utility area portions of the Project study area, establishment of
aquatic resources avoidance buffers, and would provide compensatory mitigation for the loss of
waters of the United States and waters of the State. With the implementation of Mitigation
Measures BI- 4a, BI-4b, and BI-4c for the Proposed Project and Alternatives A through D, the
Proposed Project’s and action alternatives’ incremental contribution is less than cumulatively
considerable; and therefore, less than significant.
Special-Status Plants and Sensitive Natural Communities
Potential direct and indirect impacts associated with the cumulative projects listed above would
potentially affect the many of the same special-status plant species as the Proposed Project and
Alternatives A through D. Focused botanical surveys were not conducted for the HSR Project or
the Gonzaga Ridge Wind Repowering Project prior to the preparation of the environmental
documents. The SCVHA for the Pacheco Creek Restoration Project did not perform focused
botanical surveys since suitable habitat for plants covered under the SCVHP is absent within
the restoration site boundaries (i.e., there are no serpentine soils to support covered plant
species, but other non-covered special-status plant species could still occur). As such, potential
impacts associated with the cumulative projects on special-status plant species cannot be
precisely quantified. 1 The cumulative projects listed above may also impact some of the same
sensitive natural communities that the Proposed Project and Alternatives A through D would
potentially affect such as sycamore alluvial woodlands and native grasslands. While focused
surveys to map and verify the boundaries were not performed for the HSR Project or the
Gonzaga Ridge Wind Repowering Project prior to the preparation of the environment
documents, detailed desktop mapping and a preliminary assessment of impacts were
conducted.
The cumulative projects listed above will implement design and mitigation measures (e.g.,
focused botanical surveys prior to construction, avoiding special-status plant populations,
minimizing spread and introduction of NNIP species) similar to those described for the Proposed
Project and Alternatives A through D to avoid and/or minimize adverse impacts on specialstatus plant species and sensitive natural communities, including the development of a
mitigation plan that describes minimization, avoidance, and compensatory mitigation measures.
Two of the projects considered in this discussion include measures identified to avoid and/or
minimize impacts on special-status plants and sensitive natural communities include measures
such as HSR Project’s BIO-Mitigation Measure M#7, which would require focused surveys for
special-status plant species and sensitive natural communities prior to construction, and
The Pacheco Creek Restoration Project is an action that the Valley Habitat Agency is implementing as part of the SCVHCP with an
emphasis on restoring California sycamore woodland communities along Pacheco Creek.

1
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Gonzaga Ridge Wind Repowering Project’s Mitigation Measure Bio-1 and Mitigation Measure
Bio-2, which would respectively require special-status plant surveys prior to construction and
avoidance of documented plant populations during construction when feasible. The Pacheco
Creek Project was an action defined in the SCVHP and would be subject to the measures
outlined in the EIR/EIS for that project to minimize and avoid impacts. With respect to the
Proposed Project and Alternatives A through D, DIFs BMP HM-8, BMP HM-10, BMP WQ-17,
PAMM BI-4, PAMM BI-5, PAMM BI-6, PAMM BI-7, PAMM BI-11, PAMM BI-12, PAMM Fire-1,
PAMM WQ-2, and PAMM WQ-5 will be implemented to avoid and minimize impacts on
sensitive natural communities and special-status plants. Mitigation Measures BI-1a, BI-1b, BI1c, B1-1d, BI-2a, BI-2b, BI-2c, BI-5a, BI-5b, and BI-5c will be implemented to mitigate for
impacts on special-status plants and sensitive natural communities.
Cumulative impacts of the Proposed Project and Alternative A through D in conjunction with the
three projects listed above on special-status plant species and sensitive natural communities
are significant, and the Proposed Project’s and the action alternatives’ incremental contribution
is cumulative considerable pre-mitigation. With the implementation of mitigation measures for
the Proposed Project and Alternatives A through D, the Proposed Project’s and action
alternatives’ contribution on special-status plants and sensitive natural communities is less than
cumulatively considerable; and therefore, less than significant.
Non-Sensitive Oak Woodland Communities
Impacts on non-sensitive oak woodland communities associated with the cumulative projects
listed above would primarily occur as a result of the HSR Project and to a lesser extent, the
Gonzaga Ridge Wind Repowering Project. The Pacheco Creek Restoration Project would focus
on restoration activities along Pacheco Creek, and the SCVHA is currently restoring oak
woodlands within the restoration site boundaries; and as such, any impacts on non-sensitive
oak woodland communities as a result of the restoration project would be limited. Both the HSR
Project and the Gonzaga Ridge Wind Repowering Project would avoid, minimize, and mitigate
for impacts on non-sensitive oak woodland communities through design and mitigation
measures similar to the to those described for the Proposed Project and Alternatives A through
D to avoid and/or minimize adverse impacts on non-sensitive oak woodland communities.
With respect to the Proposed Project and Alternatives A through D, DIFs BMP HM-8, BMP HM10, and BMP WQ-17 would reduce and avoid the potential for indirect impacts (e.g., fuel spills,
soil contamination, etc.) on non-sensitive oak woodland communities as a result of construction
activities. PAMMs BI-4, BI-5, BI-6, and BI-7 would minimize the potential for indirect impacts as
a result of the spread/introduction of NNIPs and restore stream segments impacted by road
construction and minimize impacts on riparian areas, which may contain oak trees. PAMMs BI11, BI-12, and WQ-2 would minimize indirect impacts on riparian and other woodland areas
(e.g., oak woodland communities) by minimizing the potential to spread/transmit Phytophthora
as a result of construction activities. Mitigation Measure BI-8b would further mitigate impacts on
non-sensitive oak woodland communities through the compensatory mitigation for upland
habitat for California red-legged frog and California tiger salamander since oak woodlands,
including those considered non-sensitive, can provide upland habitat for the species.
Cumulative impacts of the Proposed Project and Alternatives A through D in conjunction with
the three projects listed above on non-sensitive oak woodlands are significant, and the
Proposed Project’s and action alternatives’ incremental contribution is cumulatively considerable
pre-mitigation. With implementation of mitigation measures, the Proposed Project’s and action
alternatives’ incremental contribution on non-sensitive oak woodlands is less than cumulatively
considerable; and therefore, less than significant.
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Special-Status Wildlife Species and Migratory Birds and Raptors
Potential habitat for a variety of special-status wildlife species and migratory birds and raptors
that may be affected by the Proposed Project and Alternatives A through D is present within the
site boundaries of the cumulative projects listed above including, but not limited to:
•

grasslands and shrublands habitats that may support the host plants for monarch
butterfly

•

ponds, drainages, and adjacent uplands that provide aquatic and upland habitat for
species such as California red-legged frog, California tiger salamander, foothill-yellow
legged frog, and western pond turtle

•

riparian and other wooded areas that provide roosting/denning habitat for special-status
bat species and ringtail

•

grasslands, shrublands, and wooded areas that provide potential foraging, denning, and
dispersal habitat for mountain lion, American badger, and San Joaquin kit fox

•

grasslands, shrublands, woodlands, and some developed areas that provide nesting and
foraging habitat for a variety of migratory and special-status bird and raptor species such
as grasshopper sparrow, yellow warbler, yellow breasted chat, loggerhead shrike, purple
martin, short-eared owl, western burrowing owl, Swainson’s hawk, northern harrier,
white-tailed kite, and bald and golden eagles

Potential direct and indirect impacts associated with the cumulative projects are similar to those
described above for the Proposed Project and Alternatives A through D including the direct
removal of potential habitat and habitat quality degradation. Direct and indirect impacts on these
species and their habitats would be avoided, minimized, or otherwise mitigated by
implementation of the design features and mitigation measures (e.g., nest avoidance, animal
entrapment prevention, preconstruction surveys, and wildlife exclusion fencing), including
compensatory mitigation, as described in the environmental documents for the cumulative
projects. 2
With respect to the Proposed Project and Alternatives A through D, DIFs PAMM BI-1, PAMM BI2, PAMM BI-3, PAMM BI-4, PAMM BI-5, PAMM BI-6, PAMM BI-7, PAMM BI-8, PAMM BI-9a,
PAMM BI-9c, PAMM BI-11, PAMM BI-12, PAMM BI-13, and PAMM BI-14 would avoid and
minimize impacts on special-status wildlife species and migratory birds and raptors. Mitigation
Measures BI-1a, BI-1d, BI-4b, BI-4c, BI-5a, BI-5b, BI-5c, BI-7, BI-8a, BI-8b, BI-8c, BI-13, BI-14a,
BI-14b, and BI-17 will be implemented to mitigate for impacts on special-status wildlife and
migratory birds and raptors. While Mitigation Measures BI-1d, BI-4b and BI-4c are specific to
sensitive natural communities and aquatic resources, the compensatory mitigation proposed
under these measures will mitigate for the loss of habitat for the special-status wildlife species
and nesting migratory birds and raptors given the overlap in habitat with those resources.
Cumulative impacts of the Proposed Project and Alternatives A through D in conjunction with
the three projects listed above on special-status wildlife species and migratory birds are
significant, and the Proposed Project’s and action alternatives’ incremental contribution is
cumulatively considerable pre-mitigation. With implementation of mitigation measures for the
Proposed Project and Alternatives A through D, the Proposed Project’s and action alternatives’

2
The Pacheco Creek Restoration Project is associated with the programmatic EIR prepared for the SCVHP; a project-specific
CEQA document has not been prepared to this project to-date.
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incremental contribution on special-status wildlife species and migratory bird is less than
cumulatively considerable; and therefore, less than significant.
Wildlife Dispersal and Migration Corridors
The only cumulative project that addresses impacts associated with wildlife dispersal and
migration corridors is the HSR Project. Based on the Draft EIR/EIS and the Revised Draft
EIR/Supplemental EIS Biological Resources Analysis, temporary and permanent impacts on
wildlife movement particularly during construction and operations would occur south of Pacheco
Creek west of Pacheco Pass. The Draft EIR/EIS and the Revised Draft EIR/Supplemental EIS
identify design and mitigation measures to avoid, minimize, and mitigate for impacts on wildlife
dispersal and migration corridors as a result of the HSR Project, San Jose to Merced Project
Section.
The Proposed Project and Alternatives A through D include limited construction in the Pacheco
Pass area along Pacheco Creek (e.g., the SR 152 Interchange and Pacheco Conduit tie-in),
where the underground portion of the HSR Project would be constructed. In these areas PAMM
BI-10 would be implemented to minimize the impacts on wildlife dispersal and migration
corridors. In addition, Project operations would have no impact on wildlife movement or
migration in general area referred to as Pacheco Pass. The riparian corridor associated with
Pacheco Creek would continue to provide unrestricted mobility to wildlife species. Even with the
improved perennial flow, water depths and velocities would not change significantly and wildlife
mobility would be similar to the existing conditions. Therefore, with the implementation of PAMM
BI-10 for the Proposed Project and Alternatives A through D and mitigation measures for the
HSR Project, no significant cumulative impacts would occur on wildlife dispersal and migration
corridors and the incremental impact of the Proposed Project and action alternatives would not
be cumulatively considerable.
Conflict with Santa Clara Valley Habitat Plan
The HSR Project is the only project considered in the list that addressed potential conflicts with
the SCVHP based on the Draft EIR/EIS. Specifically, the Draft EIR/EIS for the HSR identifies
the potential conflict with Action LAND-R-3 which requires the acquisition of at least 40 acres of
California sycamore alluvial woodland and that acquired lands should be at least 10 acres in
size. The HSR Project Draft EIR/EIS identifies that the proposed project may impact California
sycamore alluvial woodlands present within the Pacheco Creek Preserve which is owned by the
SCVHA and could conflict with the SCVHP as a result. The HSR EIR/EIS identifies mitigation
measures that will mitigate the conflicts between the HSR Project and SCVHP. The Proposed
Project and Alternatives A through D will mitigate for potential conflicts with the SCVHP through
the implementation of Mitigation Measure BI-1b, which will prioritize mitigation for sycamore
alluvial woodland impacts outside of the SCVHP boundaries.
Cumulative impacts of the Proposed Project and Alternatives A through D in conjunction with
the HSR Project, San Jose to Merced Project Section would conflict with the SCVHP and would
be significant, and the Proposed Project’s and action alternatives’ incremental contribution is
cumulatively considerable pre-mitigation. With implementation of mitigation measures for the
Proposed Project and Alternatives A through D, the Proposed Project’s and action alternatives’
incremental contribution is less than cumulatively considerable; and therefore, less than
significant.
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Biological Resources – Fisheries

This section describes the environmental and regulatory setting for fisheries and analyzes the
environmental impacts of the Proposed Project, No Project Alternative, and other alternatives
related to fisheries, including any cumulative physical environmental impacts, taking into
consideration relevant design and implementation features (DIF). Mitigation measures to avoid
or reduce significant impacts are also identified. For the purposes of this assessment, fisheries
resources include fish species occurring within the Pacheco Creek watershed, the Pajaro River,
San Luis Reservoir, and the Sacramento-San Joaquin River Delta (Delta).
3.6.1

Environmental Setting

This section provides description of the key waterways, stream habitat conditions, and specialstatus fish species and freshwater mussels and their habitats in the Pacheco Creek watershed.
3.6.1.1 Overview of Stream Habitat Conditions
Descriptions of Pacheco Reservoir Expansion Project (Project) study area, with regards to
fisheries, are included by watershed or portions of the watershed. The primary Project study
area for fisheries includes the watersheds of North Fork Pacheco Creek, the existing Pacheco
Reservoir (with North Fork Dam), Pacheco Creek, the key tributaries for Pacheco Creek
including South Fork Pacheco Creek and Cedar Creek, San Felipe Lake, Miller Canal,
Tequisquita Slough, and the Pajaro River (Figure 3.6-1) where fisheries resources could be
directly affected by construction and changes in the flow regimes of the Pacheco Creek and
Pajaro River watersheds. Water would be transported from San Luis Reservoir into the new
expanded reservoir; therefore, aquatic resources in San Luis Reservoir, and from the Delta, as
San Luis Reservoir receives water from the Delta, have the potential to be transported into the
expanded reservoir. The Delta is included in this section as the extended Project study area for
fisheries because of the potential operational changes in the San Luis Division of the Central
Valley and State Water Projects that could affect Delta hydraulics, and thus the Delta fisheries.
North Fork Pacheco Creek
North Fork Pacheco Creek upstream from the existing Pacheco Reservoir is an approximately
16-mile-long intermittent stream with portions that contain surface water year-round dependent
on seasonal climatic conditions. North Fork Pacheco Creek receives water from several
tributaries including Mississippi Creek, Pine Spring Creek, and East Fork Pacheco Creek. The
existing Pacheco Reservoir and Dam are on the North Fork Pacheco Creek approximately onehalf mile upstream from its confluence with the South Fork Pacheco Creek.
Upstream from Pacheco Reservoir, North Fork Pacheco Creek is largely unimpaired. Stream
substrates are mostly alluvial and primarily contain boulders, cobbles, and gravels. The riparian
corridor is sparsely vegetated and to varying degrees, riparian vegetation has been affected by
livestock and feral pigs. The floodplain is primarily unconfined in the lower and middle sections
of the creek; however, there are points where the channel is naturally confined by the
surrounding topography. Some of these confined sections occur over bedrock which create
pools that can persist throughout the year. Downstream of Pacheco Dam, the stream substrates
are relatively large and the riparian zone is dense. A large plunge pool occurs immediately
downstream of Pacheco Dam.
.
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Figure 3.6-1. Pacheco Creek Watershed, Miller Canal, and the Pajaro River
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Intermittent pools with perennial surface water have been found to harbor native fish species
including Sacramento sucker (Catostomus occidentalis), Monterey roach (Lavinia symmetricus),
prickly sculpin (Cottus asper) and non-native green sunfish (Lepomis cyanellus), and
largemouth bass (Micropterus salmoides) (Smith, Personal Communication, 2021a; Smith,
Personal Communication, 2021b). Several tributaries to North Fork Pacheco Creek were
observed to have surface water that persisted throughout the year and similarly to North Fork
Pacheco Creek some of these areas were found to contain native and non-native fish species
including cyprinids and green sunfish (Stoddard, Personal Communication, 2021). Below
Pacheco Dam Sacramento blackfish (Othodon microlepidotus), carp (Cyprinus carpio), goldfish
(Carassius auratus), bluegill (Lepomis macrochirus), brown bullhead (Ameiurus nebulosus), and
largemouth bass are known to occur (Smith, Personal Communication, 2021c. Steelhead can
potentially occur up to the North Fork Dam in North Fork Pacheco Creek. In 1973 a warden from
the California Department Fish and Game (DFG, now California Department of Fish and Wildlife
[CDFW]) noted there was a “good run” of steelhead up Pacheco Creek as far as North Fork
Dam (DFG 1973 as cited in Becker and Reining 2008). However, fish sampling efforts
conducted in the early 1970s upstream from the dam did not yield rainbow trout or steelhead
(Smith, Personal Communication, 2021c).
Pacheco Reservoir
North Fork Dam was completed in 1939, resulting in the existing Pacheco Reservoir. Pacheco
Reservoir has a capacity of approximately 5,500 acre-feet and receives inflow from the North
Fork Pacheco Creek watershed. The inflow to the reservoir typically ceases by early-to-mid
summer, and the reservoir goes completely dry roughly one in every four years. The reservoir is
recolonized by fish in North Fork Pacheco Creek upstream, its tributaries, and from occasional
overflow of stock ponds throughout the watershed.
Fish data from Pacheco Reservoir is limited. Carp, brown bullhead, bluegill, goldfish have been
observed in the reservoir, largemouth bass and green sunfish are likely present, and white
catfish (Ameiurus catus) were once present but were eradicated (Smith, Personal
Communication, 2021a). Monterey roach, prickly sculpin, and Sacramento sucker have been
observed in North Fork Pacheco Creek and may occur in the reservoir (Smith, Personal
Communication, 2021b). In addition to the fish species that persist in Pacheco Reservoir, there
is evidence that a population of California floater mussels (Anodonta Californiensis) inhabits
Pacheco Reservoir (Stoddard, personal communication, 2021).
East Fork Pacheco Creek is an intermittent tributary of North Fork Pacheco Creek. The East
Fork Pacheco Creek enters North Fork Pacheco Creek approximately 3.3 miles upstream from
the North Fork Dam. East Fork Pacheco Creek goes completely dry during the summer but may
support native fishes during wet years. East Fork Pacheco Creek is listed as having a historical
steelhead population (DFG 1990 as cited in Becker and Reining 2008); however, steelhead are
currently blocked from entering East Fork Pacheco Creek by North Fork Dam.
Pacheco Creek
Pacheco Creek occurs in the Diablo Range in southeastern Santa Clara County. The most
upstream portion of Pacheco Creek is formed by the confluence of South Fork Pacheco Creek
and North Fork Pacheco Creek and terminates 18 miles downstream at San Felipe Lake.
Pacheco Creek is a low gradient intermittent stream that typically has surface flow during the
winter and spring but goes dry during the summer and remains dry through the fall most years.
The upper portion of Pacheco Creek has a mostly unconfined, alluvial, and highly sinuous creek
channel. The riparian corridor varies in its density. From the Casa de Fruta Parkway
(approximately 7.7 miles downstream from the South Fork Pacheco Creek confluence)
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downstream to San Felipe Lake (18 miles downstream from the confluence), the stream is more
confined and often channelized. This section of stream has a narrow but dense riparian corridor.
The composition of the stream substrates in Pacheco Creek varies between upstream and
downstream sections. Upstream from the Casa de Fruta Parkway, substrates are dominated by
gravel, cobble, and small boulders. Downstream from the Casa de Fruta Parkway, substrate
size decreases, consisting primarily of sand and fine materials. As discussed in Section
3.12.1.1, flows in Pacheco Creek are partially regulated by North Fork Dam on the North Fork of
Pacheco Creek. Stream habitat mapping was conducted in Pacheco Creek in 2013 and 2019.
The 2019 surveys showed that pools were the predominant habitat type (59 percent) followed
by runs and glides (29 percent), then riffles (12 percent). The percentage of usable juvenile
steelhead habitat is higher in the upstream reaches and increases as flow increases (Valley
Water 2021).
Several different species of native and non-native fish can occur in Pacheco Creek. Fish
observations and sampling in Pacheco Creek identified native Sacramento sucker, prickly
sculpin, Monterey hitch (Lavinia exilicauda), steelhead, and non-native green sunfish (Smith
2002; Casagrande 2011a, 2011b, 2018). In terrestrial field surveys performed in May of 2020,
hitch were observed dead in a drying pool downstream from the Cedar Creek confluence (creek
mile 2.5). Carp were also observed in Pacheco Creek during the stream habitat surveys
(Stoddard, Personal Communication, 2021). Instream habitat surveys conducted in August of
2019, the field crew observed isolated pools in the creek that had multiple dead Monterey hitch
and largemouth bass (Stoddard, Personal Communication, 2019). In addition to the species
observed during these field surveys, other fish that have the potential to occur—but have not
been observed in Pacheco Creek—include Monterey roach, Pacific lamprey (Entosphenus
tridentatus), Sacramento pikeminnow (Ptychocheilus grandis), threespine stickleback
(Gasterosteus aculeatus), brown bullhead, threadfin shad (Dorosoma petenense), goldfish,
bluegill, largemouth bass, mosquitofish (Gambusia affinis) (USFWS 2015; Casagrande, J. R.,
2010; Casagrande 2011a; Moyle 2002; Valley Water and The Nature Conservancy 2008).
Sacramento blackfish occur in San Felipe Lake and in North Fork Pacheco Creek and have the
potential to occur in Pacheco Creek but have not been observed in Pacheco Creek (Smith,
Personal Communication, 2021c). In addition to the fish species that persist in Pacheco
Reservoir, there is evidence that a population of California floater mussels (Anodonta
Californiensis) inhabits Pacheco Creek (Casagrande 2011b).
Suitable spawning habitat persists for South-Central California Coast (SCCC) steelhead (O.
mykiss) throughout the Pacheco Creek watershed (Casagrande 2011b); however, steelhead
rearing habitat is limited due to the lack of suitable flow throughout most or all of Pacheco
Creek. Juvenile steelhead in Pacheco Creek grow quickly in the warmer water, and if flow
persists, are able to emigrate after one year of rearing (Smith 1982). Downstream migrating
adult steelhead (kelts) may be susceptible to stranding during most water years as the lower
portion (most of the lower 10 to 12 miles) of Pacheco Creek disconnects and begins to dry up in
the late spring or early summer.
South Fork Pacheco Creek
South Fork Pacheco Creek is an intermittent tributary that merges with North Fork Pacheco
Creek to form Pacheco Creek. South Fork Pacheco Creek is approximately 6.5 miles long and
is mostly unimpaired by human development.
The lowest mile of South Fork Pacheco Creek is unconfined and highly alluvial with a naturally
sparse riparian corridor. Bottom substrates are primarily composed of boulders, cobbles, and
gravels. The creek becomes confined in a canyon and changes from an alluvial channel to a
series of pools controlled by large boulders. A natural barrier to fish passage occurs 2.5 miles
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upstream from the confluence with North Fork Pacheco Creek (CDFW 2021a). The riparian
zone changes from sparse to dense in the canyon section as the channel becomes more
confined.
Several fish species have been observed in South Fork Pacheco Creek including native
steelhead, Monterey roach, Sacramento sucker, prickly sculpin, and non-native green sunfish
and mosquitofish, with Monterey roach being the dominant species (Casagrande 2011a). Green
sunfish have also been observed in a tributary to South Fork Pacheco Creek during amphibian
surveys conducted in 2021.
A California Department Fish and Game (now California Department of Fish and Wildlife (DFG)
warden noted that there was a “good run” of steelhead in Pacheco Creek and the South Fork
Pacheco Creek in 1955 (DFG 1957 as cited in Becker and Reining 2008). A survey report from
1982 indicates O. mykiss (may be steelhead, or rainbow trout) adults were observed in South
Fork Pacheco Creek (Logan and Turner 1982 as cited in Becker and Reining 2008). Data on
steelhead habitat in South Fork Pacheco Creek is limited, but in June of 2011, a single juvenile
steelhead was observed in a South Fork Pacheco Creek tributary (Casagrande 2011a). Rearing
habitat in South Fork Pacheco Creek is considered poor due to inadequate flow.
Cedar Creek
Cedar Creek flows into Pacheco Creek approximately 2.5 miles downstream from the South
Fork/North Fork Pacheco Creek confluence. This tributary is approximately 6.1 miles long and
flows south through Hurricane Canyon to Pacheco Creek. The upper portion of the watershed
extends into Henry W. Coe State Park. The Cedar Creek watershed is largely unimpaired by
human influence but contains a few homesteads and supports cattle grazing in the lower
portions of the watershed.
Stream habitat in Cedar Creek is similar to North Fork Pacheco Creek. Stream substrates are
highly alluvial and primarily consist of boulders, cobbles, and gravels. The riparian corridor is
sparsely vegetated but largely unaltered in the lower section where perennial flow occurs and
becomes denser upstream where flows are intermittent. The floodplain is primarily unconfined in
the lower and middle sections of the creek but becomes more confined upstream. Two natural
barriers to steelhead migration occur on Cedar Creek approximately 1.6 miles upstream from
the confluence with Pacheco Creek. Migration past these barriers is possible during high flow
events (CDFW 2021a).
Native and non-native fish species occurring in Pacheco Creek can occur in Cedar Creek but
have not been observed. In 1973, DFG estimated that the steelhead run in Cedar Creek ranged
from 50-150 adults depending on the water year ((DFG 1973 as cited in Becker and Reining
2008). Steelhead were documented in Cedar Creek in 1973 by Jerry Smith and several years
earlier by CDFW (Smith, Personal Communication, 2021a). Intermittent summer flows in Cedar
Creek limit steelhead habitat (Smith 2002).
San Felipe Lake and Miller Canal/Tequisquita Slough
San Felipe Lake is a natural lake located in the upper Pajaro River watershed east of Gilroy,
California. The lake was formed by the scarp of the Calaveras Fault at some point in the past.
San Felipe Lake is the terminus for Pacheco Creek and Tequisquita Slough. The outlet of San
Felipe Lake once formed the beginning of the Pajaro River through a series of meandering
sloughs and wetlands (Valley Water and The Nature Conservancy 2008). San Felipe Lake now
drains through Miller Canal which was constructed in 1874. Miller Canal exits at the west side of
San Felipe Lake and travels southwest for 3.3 miles where it joins the Pajaro River. The creation
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of Miller Canal reduced the size of San Felipe Lake by up to 60 percent (Valley Water and The
Nature Conservancy 2008).
San Felipe Lake maintains year-round surface water and is known to support a variety of native
and non-native fishes. A fish sampling effort in San Felipe Lake, conducted in June of 2005,
yielded 16 different fish species including native Monterey hitch, Sacramento blackfish
(Orthodon microlepidotus), Sacramento sucker, Sacramento pikeminnow (Ptychocheilus
grandis), Chinook salmon (Oncorhynchus tshawytscha), threespine stickleback, prickly sculpin,
and non-native species including carp, goldfish, brown bullhead, bluegill, largemouth bass,
striped bass (Morone saxatilis), fathead minnow (Pimephales promelas), threadfin shad, inland
silverside (Menidia beryllina), and mosquitofish (Gambusia affinis) (Casagrande, J.R., 2010).
Gillnet sampling in San Felipe Lake showed that non predatory fishes including Monterey hitch,
carp, Sacramento sucker, and Sacramento Blackfish dominated the fish assemblage. The most
common predatory fish species were Sacramento pikeminnow (native) followed by brown
bullhead (non-native). Other non-native predatory fish species including bluegill, largemouth
bass, and striped bass were rare (Casagrande, J.R., 2010). The striped bass in Monterey Bay
streams most likely originated in the San Francisco Bay/Delta system sometime after they were
introduced there and use local systems opportunistically for foraging (Boughton 2020). Fish
sampling took place in Miller Canal during July of 2011 and a total of seven different fish species
were captured including Sacramento sucker, Sacramento pikeminnow, hitch, prickly sculpin,
fathead minnow, bluegill (Lepomis macrochirus), and mosquitofish (Casagrande 2011b). In
addition to the fish species that persist in Pacheco Reservoir, there is evidence that a population
of California floater mussels inhabits San Felipe Lake (Casagrande 2011b). Miller Canal can
facilitate steelhead migration but lacks suitable rearing and spawning habitat for the species
(Smith 1982; Smith 2011, Smith 2013). Adult steelhead are able to migrate through San Felipe
Lake to spawning habitat upstream in the watershed (Smith 1982); however, water
temperatures are too warm in the lake to support summer rearing (Casagrande, J.R., 2010).
The lake may provide foraging opportunities for smolts migrating downstream between March
and May. Tequisquita Slough is also connected hydrologically to San Felipe Lake, and is
assumed to support an assemblage of native and non-native fish species similar to Miller Canal.
Pajaro River
The Pajaro River watershed spans over 1,300 square miles and flows transversely across a low
range of the Coast Mountains and enters Monterey Bay north of Moss Landing, CA. Principal
direct tributaries to the Pajaro River include, Tequisquita Slough, Uvas Creek, Llagas Creek,
San Felipe Creek, Corralitos Creek, and the San Benito River. These tributaries originate from
three different mountain ranges including the Santa Cruz, Mount Hamilton, and Gabilan ranges.
The Pajaro River’s freshwater fish community shares several similar fish species with the San
Joaquin-Sacramento River system (Smith 1982). It is speculated that the overlap in fish species
is from ancient connections between San Joaquin-Sacramento River system tributaries with the
Pajaro River. The Pajaro River watershed fish assemblage historically was made up of fourteen
native species including Pacific lamprey, steelhead, Sacramento blackfish, Monterey hitch,
Sacramento pikeminnow, thicktail chub (Gila crassicauda), Monterey roach, speckled dace
(Rhinichthys osculus), Sacramento sucker, threespine stickleback, riffle sculpin (Cottus
gulosus), prickly sculpin, Sacramento perch (Archoplites interruptus), and tule perch
(Hysterocarpus traskii) (Snyder 1912; Smith 1982; Gobalet 1990; Moyle 2002). Non-native fish
occurring in the Pajaro River include goldfish, black crappie (Pomoxis nigromaculatus), channel
catfish (Ictalurus punctatus), brown bullhead, carp, threadfin shad, white catfish, white crappie
(Pomoxis annularis), and striped bass (CalFish 2014a, CalFish 2014b, and Casagrande 2011b).
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In a 1966 memo, DFG estimated the Pajaro River steelhead run as ranging from 500 to 2,000
spawning pairs (DFG 1966 as cited in Becker and Reining 2008). More recently, self-sustaining
steelhead runs have been limited to a few tributaries principally located in Uvas and Corralitos,
Creeks (Smith 2013). In Uvas Creek, where more frequent fish surveys have been conducted,
611 juvenile steelhead were captured in the high flow year of 2006 between July and August
(Casagrande, J. M., 2010). Steelhead were found to occur in Uvas Creek from Miller Road up
Uvas Road near Uvas Reservoir in 2010 (Casagrande, J. M., 2010). Steelhead were found in
the San Benito River in 2020 after being absent from the stream for over 75 years (Hollister
Free Lance 2020).
The Pajaro River contains several current and future threats impacting the SCCC steelhead
population including surface and ground water extraction, levees and channelization, urban
development, agricultural development, and non-point pollution. Limiting factors affect the
steelhead populations in the Pajaro River system including spring and summer stream flow,
water temperature, spawning habitat, food production, and water quality (Smith 2002). The
Pajaro River serves as a migration pathway for steelhead, with almost no potential rearing
habitat (Smith 2002; Casagrande, J.M., 2010).
San Luis Reservoir
San Luis Reservoir is an off-stream storage reservoir in Merced County owned and operated by
Reclamation and the California Department of Water Resources (DWR) to provide seasonal
storage for the Central Valley Project (CVP) and the State Water Project (SWP). Flow is diverted
from the Delta through the Tracy Pumping Plant and conveyed roughly 70 miles south to the
O’Neill Forebay by the California Aqueduct and Delta-Mendota Canal. Water is pumped from the
from the O’Neill Forebay to San Luis Reservoir by the O’Neill Pumping-Generation Plant.
Santa Clara Valley Water District (Valley Water) and San Benito County Water District (SBCWD)
receive water directly from San Luis Reservoir through the Pacheco Conduit to the bifurcation of
the Santa Clara and Hollister Conduits. Water for Valley Water is delivered to the Coyote
Pumping Plant which transports water to Anderson Reservoir.
Fish species occurring in the San Luis Reservoir and O'Neill Forebay include native tule perch,
salmon, and sturgeon and non-native striped bass, largemouth bass, black crappie (Pomoxis
nigromaculatus), white crappie (Pomoxis annularis), American shad (Alosa sapidissima), and
bigscale logperch (Percina macrolepida). Anderson Lake, which receives water from San Luis
Reservoir is reported to have bluegill, Sacramento sucker, black crappie, inland silverside,
threadfin shad, tule perch, white catfish, prickly sculpin, carp, and largemouth bass (Valley
Water 2020). As of June 03, 2021, Quagga and zebra mussels are not present in San Luis
Reservoir, O’Neill Forebay, and Anderson Lake (CDFW 2021b). There is no evidence in the
literature that a population of California floater mussel persist in San Luis Reservoir.
Delta
The Delta is formed from the confluence of the Sacramento River and San Joaquin River and
includes approximately 500,000 acres of waterways, levees and farmed lands extending over
portions of six counties: Alameda, Contra Costa, Sacramento, San Joaquin, Solano, and Yolo.
The Delta includes roughly 200 islands including 57 that are reclaimed Islands or tracts.
Altogether, the Delta covers 1,153 square miles.
Flow management in the Delta (e.g., Delta inflow, outflow and exports) has created stress on
aquatic resources by (1) changing aspects of the historical flow regime (i.e., timing, magnitude,
duration) that supported life history traits of native species; (2) limiting access to habitat or
degrading habitat quality; (3) contributing to conditions better suited to invasive, nonnative
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species (through reduced spring flows, increased summer inflows and exports, and low and
less-variable interior Delta salinity [Moyle and Bennett 2008]); and (4) causing reverse flows in
channels leading to project export facilities that can entrain fish (Mount et al. 2012). Other
factors leading to Delta fisheries declines include upstream diversions, climate change, stream
channelization, introduction of nonnative and invasive species, and degraded water quality.
Native fish species of the Delta are adapted to and depend upon variable flow conditions at
multiple scales as influenced by the region’s dramatic seasonal and interannual climatic
variation.
Salinity is a critical factor influencing plant and animal communities in the Delta. Although
estuarine fish species are generally tolerant of a range of salinity, the tolerance varies by
species and life stage. Some species can be highly sensitive to excessively low or high salinity
during physiologically vulnerable periods, such as reproductive and early life history stages.
Although the Delta is tidally influenced, most of the Delta is freshwater year-round, due to
inflows from rivers. The south Delta can have low salinity because of agricultural return water.
The tidally influenced low-salinity zone can move upstream into the central Delta.
An important measure of the spatial geography of salinity in the western Delta is X2. 1 The X2
has been correlated with the amount of suitable habitat for delta smelt in the fall (Feyrer et al.
2007; Feyrer et al. 2010). It also helps define the extent of habitat available for oligohaline
pelagic organisms (open-water species that tolerate a moderate range of salinities) and their
prey. CVP and SWP operations and other potential factors (e.g., lower outflows) have shifted
the X2 position in fall farther upstream out of the wide expanse of Suisun Bay into the much
narrower channels near the confluence of the Sacramento and San Joaquin Rivers (near
Collinsville), reducing the spatial extent of low-salinity habitat important for relevant species
such as delta smelt (Kimmerer et al. 2009; Baxter et al. 2010).
The south Delta intake facilities include the CVP and SWP export facilities, local agency intakes,
and agricultural intakes. Water flow patterns in the south Delta are influenced by the water
diversion actions and operations of the south Delta seasonal temporary barriers and tides and
river inflows to the Delta. Delta diversions can create reverse flows, drawing fish toward project
facilities (Kimmerer 2008; Grimaldo et al. 2009).
A portion of fish that enter the CVP C.W. Jones Pumping Plant approach channel and the SWP
Clifton Court Forebay are salvaged at screening and fish salvage facilities, transported
downstream by trucks, and released. National Marine Fisheries Service (NMFS) (2019)
estimates that the direct loss of fish from the screening and salvage process is in the range of
64.9 percent for fish from the point they enter Clifton Court Forebay or encounter the trash racks
at the CVP facilities.
3.6.1.2 Overview of Special Status Fish Species in the Pacheco Watershed
There are eleven special-status fish species and one freshwater mollusk species that have the
potential to occur in the Project study area, including the primary study area which includes
Pacheco watershed and Pajaro River, and extended study area, which covers the Delta, are
included in Table 3.6-1.

The low salinity zone (LSZ) is often referenced by X2, which is the distance upstream, in kilometers, from the Golden Gate Bridge
where tidally averaged salinity is equal to 2 parts per thousand. X2 is largely determined by Delta outflow (Kimmerer 2004).
1
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Table 3.6-1. Special Status Fish and Mollusk Species in Project Study Area
Designated
Occurrence within
Critical
State
Federal
Common Name
Scientific Name
Project Study Area
Habitat
Status
Status
(Primary or Extended)
(Y/N)
South-Central California
Coast Steelhead

Oncorhynchus
mykiss

Monterey Hitch

Lavinia exilicauda
harengus

Monterey Roach

Lavinia
symmetricus
subditus

FE

--

--

Y

Primary: Pacheco Creek,
San Felipe Lake, Miller
Canal, Pajaro River

--

SSC

Primary: Lower North Fork
Pacheco Creek, Pacheco
Creek, San Felipe Lake,
Miller Canal, Pajaro River

SSC

Primary: Upper and Lower
North Fork Pacheco
Creek, Pacheco Creek,
Pajaro River
Primary: Potential to occur
in Pacheco Creek, San
Felipe Lake, Miller Canal,
Pajaro River
Extended: Delta

--

Pacific Lamprey

Entosphenus
tridentatus

--

--

SSC

Delta smelt

Hypomesus
transpacificus

FT

Y

SE

Extended: Delta

Longfin smelt

Spirinchus
thaleichthys

FC

Y

ST

Extended: Delta

Green sturgeon

Acipenser
medirostris

FT

Y

White sturgeon

Acipenser
transmontanus

--

--

SSC

Extended: Delta

Sacramento River winter- Onchorhynchus
run Chinook salmon
tshawytcha

FE

Y

SE

Extended: Delta

Central Valley spring-run
Chinook salmon

Onchorhynchus
tshawytcha

FT

Y

ST

Extended: Delta

California Floater Mussel

Anodonta
Californiensis

SS

--

Extended: Delta

Primary: Pacheco
Reservoir, Pacheco Creek,
San Felipe Lake

Sources: federal register listings by species
Key:
FE – Federally Endangered
FT – Federally Threatened
SC – Federal Species of Concern
SE – State Endangered
SS – U.S. Forest Service Sensitive Species
SSC – State Species of Special Concern
ST – State Threatened
Y/N – Yes/No

South-Central California Coast Steelhead
SCCC steelhead in the Pajaro River watershed are part of the Interior Coast Range
Biogeographic Population Group (BPG). This region is the largest of the four BPGs in the SCCC
Steelhead Recovery Planning Area and extends 180 miles across (north-to-south) the entire
length of the SCCC Steelhead Recovery Planning Area including portions of Santa Clara, San
Benito, Monterey, and San Luis Obispo Counties (NMFS 2013). The mainstem and major
tributaries of most of the drainages in this BPG currently provides fair to poor habitat conditions
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for SCCC steelhead and are severely impaired by anthropogenic activities (NMFS 2013). The
mainstems of these rivers are important migration corridors that connect the ocean, estuary, and
upper watershed habitats needed by steelhead to complete their life cycle (NMFS 2013).
The SCCC steelhead is similar to other steelhead in their body shape and physiology and
distinguished from other steelhead by their genetic identity and distribution (Moyle et al. 2008).
The SCCC steelhead life history tactics represents a run exposed to extended dry periods with
limited to no channel flows and increased risk of single-year population extirpation. During
drying periods, juvenile steelhead retreat to residual pools with varying degrees of survival.
These pools may provide opportunities for enhanced growth, such as finding few competitors,
and perhaps even an enhanced opportunity to feed on eggs and fry of the following winter’s
spawners.
Steelhead migrate into their natal streams to spawn after feeding for two to four years in the
ocean. Once they reach the spawning habitat, the adults dig redds (nests) and commence
spawning activity, typically with water temperatures at or below 57 degrees Fahrenheit (°F)
(13.9 degrees Celsius [°C]). The eggs incubate in the redds for three weeks to two months,
depending on water temperature (NMFS 2013). After they hatch, the alevin (larval fish with
attached yolk sacs) remain in the redds until the yolk sacs have been absorbed. The fry (young
juveniles) then move into the water column to rear. Fry remain in lower velocity water but move
into higher velocity water as they grow Rearing in Pacheco Creek lasts about 14 months. Once
juveniles are ready to migrate downstream, they undergo a smoltification process, a
physiological change that allows them to tolerate saltwater. This process can occur while they
are still rearing upstream or while they are migrating downstream. Steelhead are iteroparous,
meaning they can spawn multiple years, though it is rare for steelhead to spawn more than
twice before dying (NMFS 2013).
Steelhead are sensitive to water temperature at different stages of their life history. In general,
spawning and egg incubation require cooler water temperatures, while juveniles and migrating
adults can tolerate warmer water temperatures. Many studies indicate steelhead exhibit a
thermal stress tolerance that may vary locally throughout their geographic range, with steelhead
in the southern extent of their indigenous distribution tolerating greater temperatures than those
in the northern extent distribution (Verhille et al. 2016).
In many regulated systems, including Pacheco Creek (Smith 2013), summer months are most
limiting to steelhead survival due to low flow levels and warm water temperatures. Juvenile
steelhead thermal tolerance varies in the literature, both in numeric criteria and in the unit of
importance, and research suggests SCCC steelhead may have elevated thermal tolerances
throughout the range, compared to steelhead populations in California’s Central Valley and
populations in the Pacific Northwest. For rainbow trout (i.e., steelhead) the optimum range for
growth and completion of most life stages is 55.4 to 69.8°F (13 to 21°C) (Moyle 2002). Field
studies have documented oversummering juvenile steelhead holding locations (Spina 2007) and
exhibiting peak aerobic performance (Verhille et al. 2016) in water with instantaneous
temperatures ranging from about 62.6°F (17°C) to greater than 76.1°F (24.5°C). NMFS (2013)
suggests mean weekly temperatures above 62.6°F (17°C) can increase SCCC juvenile
steelhead growth rate if food is abundant, but these warmer temperatures also increase
steelhead metabolism and if food is scarce, growth may be limited. SCCC steelhead distribution
and abundance studies on Uvas Creek (Casagrande, J. M. 2010¸ Casagrande, J. M. 2018)
observed juvenile steelhead in the warmest summer months in waters with mean monthly
temperatures that range from 62.6°F to 71.6°F (17°C to 22°C).
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Adults migrate from the ocean into the Pajaro River, through San Felipe Lake and up Pacheco
Creek during the winter months when streamflow begins to increase, typically in January and
February but can migrate in December and March if flows are suitable. Adults spawn from
January through March, and egg incubation occurs through April. Adults that have spawned and
return to the ocean are called kelts. During wet, cooler months in wet years, flows and water
temperatures in Pacheco Creek are generally suitable for spawning and incubation. In Pacheco
Creek, juvenile rearing extends for just over one year, with outmigration taking place in March
and April the year following spawning (Figure 3.6-2). Figure 3.6-3 shows the mean monthly
flows under each water year type.

Source: NMFS 2013; Smith 2013
Note: Many steelhead may rear from one to three years, but Pacheco Creek steelhead typically migrate after 14 months.

Figure 3.6-2. Approximate South-Central California Coast Steelhead Life History for a
Single Cohort

Figure 3.6-3. Mean Monthly Flows in Pacheco Creek by Water Year Type
Conditions in Pacheco Creek watershed are not suitable for steelhead during all water year
types. 2 Flow and surface water in Pacheco Creek typically cease between mid-March and midApril during Below Normal, Dry, and Critical water years (Figure 3.6-3). Insufficient flow and
Water years are defined using the Sacramento Valley Year Index which includes five water year: classifications: Wet, Above
Normal, Below Normal, Dry, and Critical.

2
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surface water create insufficient steelhead habitat due to lack of attraction flows during the
spawning season, insufficient migration conditions, and insufficient juvenile rearing habitat.
Suitable conditions for steelhead spawning and rearing typically only occur during Wet and
perhaps Above Normal water years.
Returning to natal streams is a fundamental life history trait of steelhead. Steelhead straying
during migration in unmanipulated river systems is a desirable and natural phenomenon in their
biology but in manipulated river systems can be problematic. Most straying occurs between
sites that are geographically close to natal sites; however, fish that undergo human assisted
transportation (trucking or barging) often are found to stray into distant rivers (Keefer and
Caudill 2012). Adult steelhead straying is often associated with juvenile olfactory imprinting, but
migratory and reproductive behaviors can also influence homing outcomes (Keefer and Caudill
2012). Originating from hatchery production is also thought to be a contributing factor to straying
(Dittman and Quinn 1996; Congleton et al. 2000).
In the 1970s and early 1980s, SCCC steelhead juveniles were observed throughout Pacheco
Creek (Micko and Smith 2020). Recent sightings of SCCC steelhead in Pacheco Creek and the
broader Pajaro River watershed are limited. Historically the steelhead run in Pacheco Creek has
been estimated to be between 50 to 150 adults (DFG 1973 as cited in Becker and Reining
2008). Approximately thirty years of fish sampling was analyzed by Titus et al. (2010) who
determined that steelhead persist in the Pacheco Creek with high recruitment in wet years, and
little or no recruitment in dry years. Currently, there is no fish monitoring program in the Pajaro
watershed.
Dissolved oxygen (DO) levels can affect growth and development of the different life stages of
steelhead. Adult migration is delayed or avoided when DO levels are less than 5 milligrams per
liter (mg/L). Egg development is impaired when DO levels within the gravel are below 3 mg/L.
Incubating embryos and alevins require DO levels of around 8 mg/L or higher. Juveniles require
highly oxygenated water, and waters with DO levels of 9 mg/L or above provide optimal
conditions (Carter 2005).
Reduced levels of dissolved oxygen can impact growth and development of different life stages
of salmonids, including eggs, alevins, and fry, as well as the swimming, feeding and
reproductive ability of juveniles and adults. Such impacts can affect fitness and survival by
altering embryo incubation periods, decreasing the size of fry, increasing the likelihood of
predation, and decreasing feeding activity. Under extreme conditions, low dissolved oxygen
concentrations can be lethal to salmonids.
Monterey Hitch
Monterey Hitch are a native minnow species with deep-bodies and slightly upturned mouths and
can grow up to 350 millimeters in length. Hitch are omnivorous feeding on zooplankton, insects,
and filamentous algae during the day (Moyle 2002). Hitch typically occur in lowland streams,
sloughs, lakes, and reservoirs. In streams they prefer shallow, slow water habitats like pools or
runs with aquatic vegetation but can also be found in fast water habitats. Hitch have high
temperature tolerances and can survive in water temperatures up to 100.4°F (38°C) for short
periods of time, but typically prefer areas with cooler water temperatures less than 77°F (25°C)
(Moyle 2002).
Hitch are found throughout the Pajaro watershed including Pacheco Creek. Hitch were captured
in Pacheco Creek at Highway 156 (creek mile 11.7) and at Lovers Lane (creek mile 14.7) in
June of 2011 (Casagrande 2011a) and in Miller Canal in July 2011 (Casagrande 2011b). Hitch
were also captured in San Felipe Lake in during sampling efforts occurring between December
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of 2004 to November 2006 (Casagrande 2010). During amphibian surveys conducted in May of
2020 to establish baseline conditions for the Pacheco Reservoir Expansion Project, hitch were
observed dead in a drying pool in May of 2020 on Pacheco Creek downstream from the Cedar
Creek confluence (Stoddard, Personal Communication, 2021).
Monterey Roach
Monterey Roach are a native minnow species with stout bodies, a narrow caudal peduncle, and
a deeply forked tail. Roach have a relatively large conical head, large eyes, and the mouth is
subterminal and slants downward. Roach are small and generally do not exceed a length
greater than 100 mm. Roach primarily graze on filamentous algae but are omnivores and also
feed on crustaceans and aquatic insects (Moyle 2002). Roach typically occur in mid-elevation
streams but can also be found at lower elevations as well (Moyle 2002). Roach can tolerate a
wide range of conditions ranging from cool water mountain streams to intermittent streams with
extremely high temperatures (86°F to 95°F [30 to 35˚C]) and low dissolved oxygen levels (1 to 2
parts per million) (Moyle et al. 1982).
Monterey Roach are found throughout the Pajaro River watershed. They have been captured in
the Pajaro River, Miller Canal, and were the most common species found in surveys in the
South Fork Pacheco Creek (Casagrande 2011a; Snyder 1912; Smith 1982). They are present in
upper North Fork Pacheco Creek upstream of North Fork dam, in South Fork Pacheco Creek,
and in the Cedar Creek watershed (Smith, Personal Communication, 2021c).
Pacific Lamprey
Pacific lamprey are a jawless fish and are distributed widely in Pacific coast streams. Pacific
lamprey are anadromous fish that spend between six months and three and one half years in
the marine environment before returning to freshwater to spawn. Adults may remain in the
freshwater for up to a year before spawning. Migration occurs between March and July, with
adults dying after spawning. Water temperatures greater than 72°F (22°C) significantly
increases mortality or deformation of eggs or ammocoetes (juvenile lamprey). Ammocoetes,
remain in the stream substrate for three to seven years. Adult Pacific lampreys attach to and
feed on prey larger than themselves while in the ocean, consuming the body fluids of a variety
of fishes (Beamish 1980). Pacific lamprey have been reported as historically existing in the
Pajaro River (Snyder 1912) but may only occur in the cooler northern tributaries of the Pajaro
River, where the species is abundant (Smith 1982). A landlocked population may occur in and
upstream of Uvas Reservoir (Smith 1982).
California Floater Mussel
California floater mussel is an invertebrate aquatic species that typically inhabit natural lakes,
reservoirs, and low gradient rivers in depositional pool habitats (Nedeau et al. 2009) on muddy
and sandy bottoms (Clarke 1981). California floater mussels are filter feeders and feed on
plankton and particulate matter suspended in the water column (Vaughn et al. 2008). These
mussels are thought to grow and mature quickly, reaching sexual maturity in four to five years
with a maximum life span of about 15 years (Heard 1975). California floater mussel are
vulnerable to water level fluctuations. They do have some ability to tax (extend their foot and
drag) towards deeper water or burrow into sediment but typically die if surface water is not
returned (Nedeau et al. 2009). Other members of the Anodonta genus have been shown to be
able to persist through emersion (exposure to air) for over sixty days (Byrne and McMahon
1994).
California floater mussels rely on host fishes to reproduce and disperse (Jepson et al. 2015).
These mussels are able to parasitize several host fish species including largemouth bass, green
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sunfish, juvenile salmonids, sucker species, speckled dace, hardhead, and Sacramento
pikeminnow (Clarke 2010; CEC 2007).
During general biological reconnaissance surveys in 2020 and 2021, California floater mussel
shells were observed along the shoreline of Pacheco Reservoir (Stoddard, Personal
Communication, 2021). California floater shells have also been found on the banks of Pacheco
Creek immediately upstream from the confluence with San Felipe Lake during spring of 2006
(Casagrande 2011b). During sampling in the 1970s and 1980s, California floaters were present
in Pacheco Creek, Llagas Creek (percolation zone near the Monterey Road crossing) and in
upper Coyote Creek (upstream from Coyote Reservoir) (Casagrande 2011b).
Special Status Delta Fishes
As presented in Table 3.6-1, there are four native anadromous and resident special-status fish
species that occur in the Delta; four runs of Chinook salmon (fall, late-fall, winter, and spring),
Central Valley steelhead, delta smelt, and longfin smelt. These species have been described in
detail in the Reinitiation of Consultation for the Long-Term Operation of the CVP and SWP (ROC
on LTO) for the Biological Opinions (USFWS 2019, NMFS 2019).
3.6.2

Regulatory Framework

3.6.2.1 Federal Laws, Regulations, and Policies
Federal Endangered Species Act
The Federal Endangered Species Act (ESA) of 1973 was established to protect and recover
imperiled species and the ecosystems upon which they depend. The U.S. Fish and Wildlife
Service (USFWS) and the NMFS administer the act. The USFWS has jurisdiction over nonanadromous fish and wildlife species, and NMFS has jurisdiction over anadromous fish species.
ESA Section 7 states that all federal agencies must ensure that their actions do not jeopardize
the continued existence of a listed species or destroy or adversely modify critical habitat.
Consultation with USFWS or NMFS under Section 7 can be initiated only by federal agency
project-related activities and may result in an incidental take statement that authorizes activities
that may result in take, but would not jeopardize the continued existence of a listed species or
adversely modify critical habitat.
For projects where there is no federal lead agency or a federal nexus that would require Section
7 consultation with the USFWS or NMFS, project proponents (i.e., non-federal entities and
agencies) may obtain incidental take authorization under Section 10 of the ESA when there is
the potential for “take” of a Federally listed species. Take is defined under the ESA as to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any such
conduct. Section 10 (a)(1)(B) allows issuance of permits for take that is incidental to otherwise
lawful project-related activities completed as part of non-federal projects. Incidental take permits
require preparation of a Habitat Conservation Plan. In addition, scientific monitoring, research,
and enhancement activities that may result in take may receive a scientific research and/or
enhancement permit under ESA Section 10(a)(1)(A).
For threatened species, the ESA does not automatically prohibit take, but instead authorizes
regulations deemed necessary for species conservation [ESA Section 4(d)]. Such Section 4(d)
regulations may include the take prohibitions of ESA Section 9. Under the current Section 4(d)
rule for listed salmon and steelhead applicable to the threatened SCCC steelhead (50 CFR
223.203), NMFS prohibits take, but may authorize take associated with otherwise lawful
activities under ESA Section 7 or Section 10(a).
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Critical Habitat
The ESA requires the federal government (i.e., NMFS and USFWS) to designate critical habitat
for any species it lists as endangered or threatened. Critical habitat is identified by the presence
of physical or biological features, previously termed primary constituent elements, that are
essential to the conservation of a federally listed species upon which designated or proposed
critical habitat for the species is based. Physical and biological features may include but are not
limited to space for growth of individuals and populations; food, water, air, light, minerals, or
other nutritional or physiological requirements; cover or shelter; sites for breeding, reproduction,
rearing of offspring, germination, or seed dispersal; and habitats that are protected from
disturbance or are representative of the species’ historic geographic and ecological distribution.
NMFS Recovery Plan for Steelhead
Under Section 4(f) of the ESA, both NMFS and USFWS are required to publish a recovery plan
for each species it lists as threatened or endangered. These plans must have objective and
measurable criteria that would help the species be removed from the ESA list, a description of
site-specific management actions necessary for the species’ recovery and estimates of time and
cost to carry out the recommended recovery measures. Recovery plans are advisory and have
no legal effect. The South-Central California Steelhead Recovery Plan was completed in
December of 2013 (NMFS 2013) and included the following objectives:
•

Prevent steelhead extinction by protecting existing populations and their habitats

•

Maintain current distribution of steelhead and restore distribution to some previously
occupied areas

•

Increase steelhead abundance to viable population levels, including the expression of all
life history forms and strategies

•

Conserve existing genetic diversity and provide opportunities for interchange of genetic
material between and within viable populations

•

Maintain and restore suitable habitat conditions and characteristics to support all life
history stages of viable populations

•

Conduct research and monitoring necessary to refine and demonstrate attainment of
recovery criteria

The Pajaro River watershed steelhead population is identified as a Core 1 population. These
populations are identified as the highest priority for recovery.
Critical Recovery Actions for the Pajaro River include developing and implementing water
releases from Pacheco Dam to provide the essential habitat functions to support the life history
and habitat requirements of adult and juvenile steelhead.
Clean Water Act
A discussion of the provisions of the Clean Water Act is provided in Section 3.20.2 Water Quality
as they relate to beneficial uses (e.g., fish and other aquatic organisms).
Fish and Wildlife Coordination Act
The Fish and Wildlife Coordination Act (16 U.S. Code 661 et seq.) requires that whenever any
body of water is proposed or authorized to be impounded, diverted, or otherwise controlled or
modified, the lead federal agency must consult with USFWS, the state agency responsible for
fish and wildlife management, and NMFS. Section 662(b) of the Act requires the lead federal
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agency to consider the recommendations of USFWS and other agencies. The
recommendations may include proposed measures to mitigate or compensate for potential
damages to wildlife and fisheries associated with a modification of a waterway.
3.6.2.2 State Laws, Regulations, and Policies
California Endangered Species Act
The California Endangered Species Act (CESA) under Section 2081 subdivision (b) of the Fish
and Game Code prohibits “take” of State-listed species and protects native species of fishes,
amphibians, reptiles, birds, mammals, invertebrates, and plants, and their habitats, that are
threatened with extinction or experiencing a significant decline which, if not halted, would lead to
a threatened or endangered designation. Take is defined in Section 86 of the Fish and Game
Code as “hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.”
CESA authorizes the CDFW to issue incidental take permits for State-listed species when
specific criteria are met.
Four fish species (delta smelt, longfin smelt, winter-run Chinook Salmon, and spring-run
Chinook Salmon) occurring in the extended Project study area are listed under CESA.
Streambed Alteration Agreement
The CDFW is responsible for the protection and conservation of fish and wildlife resources in
California. Under Section 1602, CDFW has the authority to issue lake or streambed alteration
agreements (LSAA) for construction activities that substantially divert or obstruct the natural flow
or substantially change the bed, channel, or bank of any river, stream, or lake designated by the
CDFW as providing resources for fish or wildlife. As a general rule, this requirement applies to
diversions or such work done within the annual high-water mark of a wash, stream, or lake that
contains or once contained fish and wildlife, or that supports riparian vegetation. CDFW’s
jurisdiction within altered or artificial waterways is dependent upon the value of those waterways
to fish and wildlife.
California Fish and Game Code Sections 5901 and 5937
Section 5901 of the Fish and Game Code states that it is unlawful to construct or maintain any
device in a stream that prevents, impedes, or tends to impede the passing of fish upstream and
downstream. Fish and Game Code Section 5937 requires dam owners to allow sufficient water
to pass to keep in any fish existing below the dam in good condition.
3.6.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Santa Clara County General Plan Resource Conservation chapter includes policies,
strategies, and implementing direction for Habitat and Biodiversity, including riparian and
freshwater habitat. The Plan states:
Riparian areas provide habitat not only for native anadromous fish (trout and
steelhead) and other aquatic species, but also provide water supply to many
other species, density of vegetation for adequate cover and protection, migration
routes, and food sources. Some streams still have limited steelhead runs, and
vegetation along the stream provides insects as a food source and maintains
proper water temperature for such fish species’ spawning areas (Santa Clara
County 1994).
The General Plan identifies four strategies for maintaining and enhancing habitat and
biodiversity. Those strategies (Santa Clara County 1994) are:
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•

Strategy #1: Improve Current Knowledge and Awareness of Habitats and Natural Areas

•

Strategy #2: Protect the Biological Integrity of Critical Habitat Areas

•

Strategy #3: Encourage Habitat Restoration Wherever Possible

•

Strategy #4: Evaluate the Effectiveness of Project Mitigations as Required Under
California Environmental Quality Act (CEQA).

Policies for habitat protection (Santa Clara County 1994) include:
•

R-RC 31 – Natural streams, riparian areas, and freshwater marshes shall be left in their
natural state providing for percolation and water quality, fisheries, wildlife habitat,
aesthetic relief, and educational or recreational uses that are environmentally
compatible. Streams which may still provide spawning areas for anadromous fish
species should be protected from pollution and development impacts which would
degrade the quality of the stream environment.

•

R-RC 33 – Public projects shall be designed to avoid damage to freshwater and stream
environments.

•

R-RC 40 – Where new roads, clustered residential development, or subdivisions are
proposed in proximity of streams and riparian areas, they should be designed so that:
-

Riparian vegetation is retained;

-

Creeks and streams remain open and unfenced; and

-

There is adequate separation of new roads and building sites from the stream
environment.

Policies for habitat restoration (Santa Clara County 1994) include:
•

R-RC 54 – Restoration of stream channels and riparian areas should be encouraged
wherever feasible. Multiple uses, such as for recreational trails, should be considered so
long as habitat and other ecological values are preserved.

Policies for evaluating the effectiveness of mitigation (Santa Clara County 1994) include:
•

R-RC 56 – Specific mitigations required for new development for conserving habitat
should be monitored as required by state law to assess their effectiveness and the need
for improved mitigations for future projects.

Santa Clara Valley Habitat Agency
Six local partners including the County of Santa Clara; Santa Clara Valley Transportation
Authority, Valley Water, and the Cities of San José, Gilroy, and Morgan Hill prepared and
adopted the Santa Clara Valley Habitat Plan (SCVHP), which is a multi-species habitat
conservation plan that primarily covers southern Santa Clara County (Santa Clara County et al.
2012). The SCVHP was developed in association with CDFW and USFWS and specifically did
not include SCCC steelhead, nor does it apply to that portion of the primary Project study area
within San Benito County.
The Santa Clara County Habitat Agency (SCCHA) leads the implementation of the SCVHP,
which addresses listed species and species that are likely to become listed during the plan's 50year permit term. The 18 covered species include nine plants and nine animals (and do not
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include fish). The SCVHP does not cover fish species and the Project is not a covered activity in
the SCVHP.
3.6.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to fisheries resources.
3.6.3.1 Methods and Assumptions
This analysis of impacts on fisheries resulting from implementation of the Proposed Project, No
Project Alternative, or other alternatives under consideration is based on review of existing
documentation that addresses aquatic habitats and fish within the Project study area, and on
water resources modeling analysis.
Impacts were evaluated based on the temporal and spatial presence of fish life stages (e.g.,
spawning adult, egg, juvenile). The methods used varied by geographic area, species, life
stage, environmental conditions, and impact mechanism, and depended largely on the amount
of available information.
The impact assessment for fisheries is divided into eight geographic areas:
•

•

Primary Study Area
-

Upper North Fork Pacheco Creek – upstream from either proposed dam and
reservoir location

-

Pacheco Reservoir – both existing and expanded reservoirs

-

Lower North Fork Pacheco Creek – downstream from either proposed dam and
reservoir location

-

Pacheco Creek

-

South Fork Pacheco Creek and other tributaries

-

San Felipe Lake, Miller Canal/Tequisquita Slough

-

Pajaro River

Extended Study Area
-

Delta

The effects of the Proposed Project, No Project Alternative, and other alternatives on aquatic
habitats and species were evaluated by characterizing water quality and physical habitat
changes predicted to occur by water year type and evaluating the likely resulting effects on fish
species of interest.
Extensive modeling of hydrologic conditions, water temperature, and steelhead cohort survival
was performed to provide a quantitative basis from which to assess operational effects on
fisheries resources and aquatic habitats within the primary and extended Project study areas.
Model/tools selection and use for each of the variables were as follows:
•

Pacheco Reservoir Operations – Water Evaluation and Planning
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•

Water temperature modeling – Pacheco Creek Steelhead Habitat Suitability Model
(PCSHSM) and CE-QUAL-W2

•

Peak flow condition – Daily Operations and Routing Model

•

Steelhead cohort survival – PCSHSM

•

Hydrologic modeling for Delta conditions – CalSim-II

These models are described in Section 3.6.12 and Section 3.6.20 and in more detail in the
Water Resources and Fisheries Numerical Modeling Appendix.
Hydrologic, water temperature, and SCCC steelhead cohort conditions were modeled and
analyzed for a 2017 (baseline) level of development when the Notice of Preparation was
released and 2030 (future) level of development. The 2017 level of development reflects the
level of water supply demand in 2017, patterns of land use in 2017, and the water-related
facilities assumed to be in place under existing conditions. The 2030 level of development
reflects the projected level of water supply demand in 2030, projected climate conditions
centered around 2030, projected patterns of land use in 2030, and the additional water-related
facilities assumed to be in place by 2030. Conditions without any of the Project alternatives
were modeled under both 2017 and 2030 levels of development. Those conditions are labeled
as “existing condition baseline” for the 2017 modeling. 3 For the 2030 modeling, those conditions
are labeled “future condition baseline.” Conditions with the Proposed Project or action
alternative were also modeled under both 2017 and 2030 levels of development. This modeling
methodology allows comparisons to be made between the existing conditions baseline and
each of the Project alternatives under the 2017 level of development, and between the future
conditions baseline and each of the Project alternatives under the 2030 level of development.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-Specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether the prospective impacts are significant prior to implementation of
mitigation measures. Section 2.3.4 provides a description of each DIF. DIFs applicable to this
resource include the following:
•

BMP BI-2: Minimize Impacts to Steelhead – This BMP will minimize potential impacts to
salmonids by avoiding routine use of vehicles and equipment in salmonid streams
between January 1 and June 15.

•

BMP HM-8: Ensure Proper Vehicle and Equipment Fueling and Maintenance – This
BMP will restrict fueling or servicing in a waterway or immediate flood plain, unless
equipment stationed in these locations is not readily relocated (i.e., pumps, generators).

•

BMP HM-10: Utilize Spill Prevention Measures – This BMP will prevent the accidental
release of chemicals, fuels, lubricants, and non-storm drainage water through
appropriate measures, including training personnel in spill prevention and making
equipment and materials for cleanup of spills available on site.

•

BMP WQ-17: Manage Sanitary and Septic Waste – This BMP will prevent the accidental
release of chemicals, fuels, lubricants, and non-storm drainage water through

The models use the term existing which for purpose of the analysis in the following sections is synonymous with baseline as
defined in Section 15125 (a) of the CEQA Guidelines.

3
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appropriate measures, including training personnel in spill prevention and making
equipment and materials for cleanup of spills available on site.
•

PAMM BI-6: Channel Restoration – This PAMM will restore stream channel segments
affected by road construction in a way to reestablish the functions and values necessary
to sustain aquatic and riparian organisms (e.g., riparian canopy, sinuosity, floodplain, and
natural channel bed).

•

PAMM BI-9: Preconstruction Measures – This PAMM will require a minimum 25-foot
buffer surrounding all wetlands and other jurisdictional waters located on or within 25
feet of the Project area in addition to water quality management measures to prevent
polluted runoff and equipment from entering the buffer area.

•

PAMM BI-13: Aquatic Invasive Species Management – This PAMM will require Valley
Water to implement a control plan for construction, operation, and maintenance to
minimize the potential for the introduction of invasive quagga/zebra mussels, invasive
plants, other invasive species, and pathogens to Project areas.

•

PAMM BI-14: Comply with Restrictions on Herbicide Use in Aquatic Areas – This PAMM
will require that only herbicides and surfactants registered for aquatic use will be applied
within the banks of channels within 20 feet of any water present.

•

PAMM HM-2: Restrict Vehicle and Equipment Cleaning to Appropriate Locations – This
PAMM will require that vehicles and equipment only be washed at designated areas
approved by Valley Water, which will be 150 feet or more from a water body or locations
where run-off discharge could enter a water body.

•

PAMM HM-6: Hazards and Hazardous Material – This PAMM will ensure that hazardous
materials including pesticides and herbicides are properly approved, purchased,
acquired, handled, used, stored, transported, disposed of, and reported.

•

PAMM WQ-1: Use of Wheel and Track Mounted Vehicles in Stream Channels – This
PAMM will require construction, operation, and maintenance personnel to use the
appropriate equipment for the job that minimizes disturbance to the stream channel at
locations excluding the proposed inundation area

•

PAMM WQ-2: Limited Impacts Associated with Use of Staging, Stocking, or Disposal
Areas– This PAMM will require designated locations for staging, stockpile, and on-site
disposal where building materials could not spill into water bodies; require adequate
filtration for any runoff that would enter waterways; and not leave stockpiled materials
exposed during the wet season unless surrounded by erosion control measures.

•

PAMM WQ-4: Limited Impact of Concrete Near Waterways – This PAMM will require
fresh concrete to be isolated until it no longer poses a threat to water quality using
appropriate measures, including exclusion of poured concrete from the wetted channel
and use of designated concrete transit vehicle cleanout stations.

•

PAMM WQ-5: Use Seeding and Other Measures for Erosion Control, Weed
Suppression, and Site Improvement– This PAMM will require disturbed areas to be
seeded with native seed consistent with Valley Water and other agency requirements
and/or have other erosion control and weed suppression measures applied as soon as
construction activities have been completed at the respective locations.
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•

PAMM WQ-6: Stormwater Pollution Prevention Plan – Consistent with the Construction
General Permit requirements, this PAMM will require preparation and implementation of
a Stormwater Pollution Prevention Plan (SWPPP) before any construction activities are
initiated. The SWPPP will include site-specific structural and operational BMPs to
prevent and control impacts on runoff quality, and procedures to be followed before each
storm event. The BMPs specific to the SWPPP would control short-term and long-term
erosion and sedimentation effects and stabilize soils and vegetation in areas affected by
construction activities. Oily, greasy, or sediment laden substances or other materials that
originate from the Project operations and may degrade the quality of surface water or
adversely affect aquatic life, fish, or wildlife will not be allowed to enter, or be placed
where they may later enter, any waterway.

•

PAMM Fish-1: Exclusion and Relocation Plan for Native Fish Species in Lower North
Fork Pacheco Creek – To minimize impacts to native fish, including special status native
resident fish species, Valley Water, in coordination with CDFW, will develop and
implement a Native Fish Exclusion and Relocation Plan for native resident fish species
(e.g., hitch, sculpin, roach). The primary objective of this plan will be to determine the
physical location of a functional barrier that would prevent native resident fish access to
lower North Fork Pacheco Creek during construction. Additional objectives are to
optimize fish salvage operations by minimizing the risk to fish during handling and
relocation efforts; and identify viable locations for relocation of native fish to suitable
habitats in Pacheco Creek, San Felipe Lake or Pajaro River and its tributaries
dependent upon landowner access and approval.

•

PAMM Fish-2: Anadromous Fish Exclusion Barrier and Relocation Plan– To minimize
impacts to anadromous fish in Pacheco Creek, Valley Water, in coordination with NMFS
and CDFW, will develop and implement an Exclusion Barrier and Relocation Plan for
these species. The primary objective of this plan will be to determine the physical
location for placement of a functional barrier that would prevent anadromous fish access
to San Felipe Lake and Pacheco Creek upstream during construction. Additional
objectives are to optimize fish salvage operations by minimizing the risk to fish during
handling and relocation efforts; and identify viable locations for relocation of native
anadromous fish to suitable habitats in the Pajaro River and its tributaries dependent
upon landowner access and approval.

•

PAMM Fish-3: California Floater Mussels Salvage and Relocation Plan– To minimize
impacts to California Floater Mussels in the lower North Fork Pacheco Creek, Valley
Water, in coordination with CDFW will develop and implement a California Floater
Mussel Relocation Plan. The primary objective of this plan will be to identify the extent of
the mussel populations within the bed and banks of Pacheco Reservoir that would be
subject to salvage and relocation prior to excavating sediments stored in the reservoir.
Additional objectives are to optimize mussel salvage operations by minimizing the risk to
mussels during handling and relocation efforts; and identify viable locations for relocation
of mussel populations to locations in the Pacheco Creek and Pajaro River watersheds
that currently or historically sustained populations of this species and will provide habitat
conditions suitable for self-sustaining populations (e.g., water, food source) dependent
upon landowner access and approval.

3.6.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or other alternatives would have
significant impacts on fisheries resources if it were to:
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-21

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

•

Have substantial adverse effect, either directly or through habitat modifications, on any
species identified as a candidate, sensitive, or special status species in local or regional
plans, policies, or regulations, or by the CDFW, NMFS, or USFWS,

•

Interfere substantially with the movement of any native resident or migratory fish
species.

To better address the above impacts, in consideration of the geographical complexity of the
Project study area, significance criteria listed below have been expanded beyond the specific
questions outlined in Section IV of Appendix G to the CEQA Guidelines.
Specifically, the significance criteria used for the fisheries biological impact analysis are:
•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough,
and Pajaro River

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough,
and Pajaro River

•

Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels

•

Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta

3.6.3.3 Topics Eliminated from Further Discussion
Topics related to fisheries that are not included in the significance criteria listed above were
eliminated from further consideration in this section. All relevant topics are analyzed in Section
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3.6.3.4. Those topics eliminated from further discussion in this section because they are not
directly related to fisheries include:
•

Effects on State or Federally protected wetlands (including, but not limited to, marsh,
vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, or
other means. These impacts are analyzed in Section 3.5, Biological Resources—
Botanical and Wildlife.

•

Conflict with any local policies or ordinances protecting biological resources, such as a
tree preservation policy or ordinance. These conflicts are analyzed in Section 3.5,
Biological Resources—Botanical and Wildlife.

•

Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or state habitat conservation plan.
These conflicts are analyzed in Section 3.5, Biological Resources—Botanical and
Wildlife.

In addition, changes to water deliveries to Incremental Level 4 refuges in the San Joaquin River
watershed would result in very limited changes to return flows from refuges to downstream
streams. These changes would not result in impacts to San Joaquin River basin fisheries and
this impact is eliminated from further consideration in this section.
3.6.3.4 Impacts
Table 3.6-2 provides a summary of fisheries impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, and alternatives to the
Proposed Project. Table 3.6-2 also provides a summary comparison of impacts of the Proposed
Project to the other alternatives (i.e., No Project Alternative and Alternatives A through D),
indicating whether the impacts of the other alternatives are similar to, more severe, or less
severe than those of the Proposed Project.
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Table 3.6-2. Summary of Fisheries Impacts and Mitigation Measures
Level of
Proposed
Significance
Impact
Project and
Mitigation Measures
Before
Alternatives
Mitigation1

Impact Fish-1:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in Upper North
Fork Pacheco Creek

Impact Fish-2:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in Pacheco
Reservoir

Impact Fish-3:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in lower North
Fork Pacheco Creek

Level of
Significance
with Mitigation1

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (-)

--

LTS (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table 3.6-2. Summary of Fisheries Impacts and Mitigation Measures (contd.)
Impact

Impact Fish-4:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in Pacheco
Creek

Impact Fish-5:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in South Fork
Pacheco Creek

Impact Fish-6:
Substantial adverse
effect, either directly or
through habitat
modifications for specialstatus native resident fish
species in San Felipe
Lake, Miller Canal, and
Pajaro River

Impact Fish-7:
Substantial Adverse
Effect, Either Directly or
Through Habitat
Modifications for SpecialStatus Anadromous Fish
Species in Lower North
Fork Pacheco Creek

Proposed
Project and
Alternatives

Level of
Significance
Before Mitigation1

Proposed Project

S

No Project Alt

NI (+)

Alt A

S (=)

WQ-1a

LSM (=)

Alt B

S (=)

WQ-1a

LSM (=)

Alt C

S (=)

WQ-1a

LSM (=)

Alt D

S (=)

WQ-1a

LSM (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table 3.6-2. Summary of Fisheries Impacts and Mitigation Measures (contd.)
Impact

Impact Fish-8:
Substantial Adverse
Effect, Either Directly or
Through Habitat
Modifications for
Special-Status
Anadromous Fish
Species in Pacheco
Creek

Impact Fish-9:
Substantial Adverse
Effect, Either Directly or
Through Habitat
Modifications for
Special-Status
Anadromous Fish
Species in South Fork
Pacheco Creek

Impact Fish-10:
Substantial adverse
effect, either directly or
through habitat
modifications for
special-status
anadromous fish
species in San Felipe
Lake, Miller Canal, and
Pajaro River

Proposed
Project and
Alternatives

Level of
Significance
Before
Mitigation1

Mitigation Measures

Level of Significance
with Mitigation1

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

NI

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

LTS (=)

Alt B

NI (=)

--

LTS (=)

Alt C

NI (=)

--

LTS (=)

Alt D

NI (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table 3.6-2. Summary of Fisheries Impacts and Mitigation Measures (contd.)
Impact

Impact Fish-11:
Substantial Adverse
effect, either directly or
through habitat
modifications for
California Floater
Mussels

Impact Fish-12:
Substantial adverse
effect, either directly or
through habitat
modifications for
special-status
anadromous and
resident fish species in
the Delta

Proposed
Project and
Alternatives

Level of
Significance
Before
Mitigation1

Mitigation Measures

Level of Significance
with Mitigation1

Proposed Project

LTS

--

LTS

No Project Alt

NI (+)

--

NI (+)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project.
Key:
- = Lesser impact than that of the Proposed
Project
+ = Greater impact than that of the Proposed
Project
= = Same or similar impact as that of the
Proposed Project
Alt = Alternative

Delta = Sacramento-San Joaquin River Delta
LSM = less than significant with mitigation
LTS = less than significant
S = significant
NI = no impact

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Proposed Project would
affect special-status native resident fish species (Monterey roach) in upper North Fork Pacheco
Creek through potential changes in water quality, as well as sound and vibration effects caused
by blasting.
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Water Quality
Temporary construction-related increases in sediments and turbidity levels under the Proposed
Project could adversely affect aquatic habitats and fish populations in conjunction with clearing
vegetation, construction, and development of borrow sites and construction or modification of
permanent and temporary access roads upstream from the proposed dam site. Any
construction-related erosion or disturbance of sediments and soils could temporarily increase
downstream turbidity and sedimentation throughout the primary study area if soils were
transported in river flows, stormwater runoff, or reservoir water.
A number of the DIFs identified in Section 3.6.3.1 would minimize potential impacts to Monterey
roach by reducing effects resulting from changes in water quality and minimizing direct impacts.
BMP BI-2 requires avoiding routine use of vehicles and equipment in water bodies that provide
salmonid habitat between January 1 and June 15 so that water quality (e.g., turbidity) impacts
are minimized and construction activities would be in compliance with the Water Quality Control
Plan for the Central Coast Basin (CC Basin Plan). BMP HM-8, BMP HM-10, and BMP WQ-17
would require protective measures during equipment fueling. PAMM BI-9 would require a buffer
zone around wetlands and jurisdictional waters to reduce polluted runoff from entering the buffer
area. PAMM BI-14 would require restrictions on herbicide use around streams. PAMM HM-2 and
PAMM HM-6 would avoid or minimize release of contaminated discharge or hazardous
materials into Pacheco Creek. PAMM WQ-1 would require the use of identified corridors and
stabilized e.g., armored) crossings to minimize the disturbance of construction equipment
crossing perennial and intermittent water bodies in order to minimize erosion and increases in
turbidity. Consistent with PAMM WQ-2, all borrow, staging and disposal area would be sited to
minimize or avoid water bodies or drainage features. PAMM WQ-4 would require that concrete
does not contaminate the creek water. PAMM WQ-5 would use native seed and other measures
to control erosion around construction activities. PAMM WQ-6 requires preparation,
implementation, and monitoring elements of a SWPPP consistent with requirements of the
Clean Water Act (CWA) National Pollutant Discharge Elimination System (NPDES) permit.
These measures would minimize potential impacts on Monterey roach or their habitat resulting
from changes to water quality. This impact would be less than significant because there would
be minimal changes to water quality constituents in upper North Fork Pacheco Creek and the
impacts to special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
Construction of the new hardfill dam would require intermittent blasting to prepare the dam
foundation as well as development of shell borrow sites. One blast would occur up to
approximately every other week (two per month) throughout the construction of the hardfill dam.
Blasting is typically limited to isolated locations for safety reasons. Blasting activities near fishbearing streams have the potential to affect fish by producing hydrostatic pressure waves, and
create underwater noise and vibration, thereby temporarily altering in-stream conditions. Effects
on fish from changes in hydrostatic pressure are not related to the distance of the fish from the
point of impact, but to the level and duration of the sound exposure (Hastings and Popper
2005).
In order to avoid injury, sound levels should be less than 206 peak decibels (dB) and extended
time should be less than 187 dB sound exposure level (183 dB for fish that weigh less than 2
grams), referenced at 1 micropascal (re 1 µPa) for sound traveling through water, measured at a
distance of 10 meters (Fisheries Hydroacoustic Working Group 2008). In addition to sound
effects, excessive ground vibrations can affect fish, particularly the sensitive egg life stage
(Timothy 2013; Kolden and Aimone-Martin 2013). Smirnov (1954, as cited in Alaska Department
of Fish and Game 1991) found significant egg mortality caused by ground vibrations with a peak
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particle velocity (PPV) of 2 inches per second (ips). Jensen and Collins (2003) found that a PPV
of 5.8 ips resulted in 10 percent mortality of Chinook salmon embryos. Faulkner et al. (2008)
found that PPVs up to 9.7 ips resulted in significantly higher mortality in O. mykiss (rainbow trout
and steelhead) eggs but there was no increase in mortality when exposed to PPVs of 5.2 ips or
less. The Alaska Department of Fish and Game have PPV restrictions of 2.0 ips to protect
salmonids (Alaska Department of Fish and Game 2013). While these studies focus on salmonid
species, it is likely that Monterey roach would be affected in a similar manner. Because the
Monterey roach are smaller than adult salmonids, applying the 183 dB criterion is appropriate.
The Proposed Project would have blasting as close as 150 feet from upper North Fork Pacheco
Creek. Sound effects over an extended period of time would be around 137 dB re 1 µPa, and a
maximum at 156 dB re 1 µPa at distances between 288 feet and 50 feet, respectively. 4 Both of
these are below the recommendation of 183 dB re 1 µPa for fish less than 2 grams. Additionally,
the vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids, ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet,
respectively, based on values derived in the analysis presented in Noise Appendix and adjusted
for conditions in water. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The expanded reservoir under the Proposed Project would result in a larger area of inundation
compared to the existing and future baselines, thereby reducing the amount of riverine habitat
upstream from the new dam available to Monterey roach by approximately 7.7 miles, leaving 8.4
miles of intermittent creek habitat upstream from the expanded reservoir. Because much of
North Fork Pacheco Creek is frequently dry (see Section 3.12.1) with limited habitat for
Monterey roach, operations of the expanded reservoir would result in less-than-significant
impacts because impacts on special-status native resident fish species and their habitat would
not be substantial.
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir has the
potential to introduce non-native fish and invertebrate species into upper North Fork Pacheco
Creek, which already supports a community of non-native species fish. The potential
introduction of non-native predators that are currently present (i.e., largemouth bass and green
sunfish) in upper North Fork Pacheco Creek may increase the abundance of some non-native
fish species that may prey on or compete with Monterey roach but would not substantially
change the assemblage of these species. Studies conducted in Anderson Reservoir, which also
gets CVP water, species captured in the reservoir include largemouth bass, which currently
occur, and also bluegill, black crappie, threadfin shad, and white catfish (Valley Water 2020). 5 It
is assumed that any transfer of fish species would be similar to those identified in Anderson
Reservoir. As noted earlier, North Fork Pacheco Creek frequently goes dry, which would
continue after the expanded reservoir has been filled. This would result in keeping the numbers
of non-native fish species inhabiting the upper North Fork Pacheco Creek above the expanded
reservoir low, therefore, this impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.

Sound effects calculated using values derived in the Noise Appendix, and converted for values in water by adding 63 dB
(https://fas.org/man/dod-101/sys/ship/acoustics.htm)
5
Based on Valley Water’s studies to-date, there is no evidence that striped bass have been transported to Anderson Reservoir via
the Pacheco Conduit.
4
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Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction
Under the Proposed Project, special-status native resident fish (Monterey roach which may be
present) would be precluded from entering the expanded reservoir and dam construction area
by the installation of a cofferdam upstream from the new dam and a functional barrier
downstream from the existing dam. These barriers, along with implementation of the BMPs and
PAMMs identified in impact Fish-1 would minimize water quality effects and prevent access to
reservoir construction area. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
The draining of the existing Pacheco Reservoir and removal of North Fork Dam would result in a
temporary loss of habitat for reservoir fishes for a minimum of about six years; 6 however, most,
if not all, of these fish are non-native species (e.g., largemouth bass and green sunfish). This
reservoir frequently dries out (see Section 3.12.3), thus killing off any fish that are present in the
reservoir. The decommissioning of North Fork Dam and removal of the existing reservoir would
result in conditions that already currently occur. Impacts caused by construction activities to
both the old and expanded reservoirs would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Operations
In addition to capturing inflow from the North Fork Pacheco Creek watershed, water from San
Luis Reservoir would be introduced into the expanded reservoir. This would result in a mixing of
CVP water with water from the North Fork Pacheco Creek watershed. Additionally, in the
expanded reservoir, which would be repopulated by fish in upper North Fork Pacheco Creek,
Monterey roach would have access to increased reservoir habitat compared to that available in
the existing reservoir. There would be a substantial increase in the surface area and volume of
the expanded reservoir; 187 acres to 1,367 acres and increasing the available water storage
from 5,500 acre-feet to 140,000 acre-feet. This would result in an increase in reservoir habitat
available for Monterey roach once it begins storing water from North Fork Pacheco Creek. This
impact would be beneficial.
Introduced water from San Luis Reservoir would be warmer than the ambient expanded
reservoir water; however, water will not be conveyed into the expanded reservoir during summer
and fall months when CVP water from San Luis Reservoir would be warm and of poor water
quality. As described in Section 3.20.3.4, there would be no substantial changes to reservoir
water temperature, DO concentrations, or nitrates in the expanded reservoir. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Periodic inspection, maintenance and/or repair of the dam and ancillary facilities could require
short-term (weeks-months) changes in operation that could result in changes in water surface
elevations with potential decreases in habitat for native fish residing in the expanded reservoir.
These operational activities would be similar to the periodic changes the reservoir would be
subjected to as a result of climatic variational and operational demands. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.

The period of time that reservoir habitat may be limited would be dependent on how fast the reservoir fills once water storage
begins.

6
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The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir via the Pacheco Conduit
includes native tule perch, and non-native black crappie, largemouth bass, threadfin shad, and
inland silverside (Valley Water 2020). Non-native centrarchids (e.g., green sunfish and
largemouth bass) currently occupy habitat in Pacheco Reservoir. While the North Fork Pacheco
Creek is intermittent, some habitat for these native and non-native fish may persist during these
conditions that could sustain populations and could result in recolonization of the expanded
reservoir. There would also be a potential for the non-native species to be swept into North Fork
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. Few
Monterey roach currently occur in Pacheco Reservoir, and it is not expected that the numbers
would increase substantially in the expanded reservoir. Those that currently occur are already
exposed to non-native predatory fish species, which would not change under the Proposed
Project. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Proposed Project would
affect special-status native resident fish species (Monterey hitch and Monterey roach) in lower
North Fork Pacheco Creek through potential changes in water quality, sound and vibration
effects caused by blasting, channel restoration activities, and changes in stream flow and water
temperature.
Water Quality - Contaminants
Construction-related activities under the Proposed Project could result in the release and
exposure of contaminants, such as fuels, lubricants, and other construction-related materials.
Such exposure could adversely affect aquatic habitats, the aquatic food web, and fish
populations, including special-status species, downstream from the construction area. However,
BMPs, and PAMMs listed in Section 3.6.3.1 and described in Impact Fish-1, would be
implemented to reduce the effects. The SWPPP would contain a sediment monitoring plan to be
implemented if a particular site discharges directly to a water body listed on the CWA (303d) list
for sediment. Additional information is provided in Section 3.20.3.4. PAMM Fish-1 would be
implemented, removing and relocating Monterey roach and Monterey hitch from lower North
Fork Pacheco Creek prior to the dam removal. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Water Quality – Sediment/Turbidity
As part of the Proposed Project, the North Fork Dam would be decommissioned, and 1.8 miles
of the lower North Fork Pacheco Creek would be restored to a condition suitable for steelhead.
Construction would occur in two phases:
•

Phase One would begin in the summer after construction begins and includes the initial
excavation of a channel adequate to convey flows between the new dam site and North
Fork Dam. A temporary functional barrier would be installed downstream from North Fork
Dam outlet to preclude fish access to the channel restoration reach.
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Phase Two would begin in the summer before the final year of construction when alluvial
material excavated as part of channel restoration has had sufficient time to drain and dry
out. Final excavation and/or placement of material and structures necessary to restore a
functional reach of the lower North Fork Pacheco Creek to support fish habitat and
riparian vegetation would occur.

Construction activities have the potential to increase turbidity and sedimentation downstream
from the construction area, particularly from the channel restoration activities. The abundance,
distribution, and survival of populations of Monterey roach and Monterey hitch have been linked
to levels of turbidity and silt deposition. Prolonged exposure to high levels of suspended
sediment would create a loss of visual capability in fish in aquatic habitats, leading to reduced
feeding and growth rates. Such exposure would also result in a thickening of the gills, potentially
causing the loss of respiratory function; in clogging and abrasion of gills; and in increased stress
levels, which in turn could reduce tolerance to disease and toxicants (Waters 1995; Newcombe
and Jensen 1996; Wilber and Clark 2001). Turbidity also could result in increased water
temperature and decreased DO levels, especially in low-velocity pools, which can cause
stressed respiration.
High levels of suspended sediments could also cause redistribution and movement of Monterey
roach and Monterey hitch populations in lower North Fork Pacheco Creek, and could diminish
the character and quality of the physical habitat important to survival of these two species.
Sediment deposition could reduce water depths in stream pools and could contribute to a
reduction in carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment
loading downstream from construction areas would degrade food-producing habitat, by
interfering with photosynthesis of aquatic flora, and could displace aquatic fauna including
Monterey hitch and Monterey roach.
The North Fork Dam would be decommissioned in the second year, and Pacheco Reservoir
would be drained prior to decommissioning. Once the reservoir was empty, the majority of
existing sediment deposited behind North Fork Dam would be moved and stabilized away from
the restored channel, and some sediment would be stabilized in place (additional description of
the restoration channel is provided in the Alternatives Development and Project Description
Appendix). Winter peak flows during construction would mobilize residual sediment in the
restored channel to some degree, increasing turbidity, suspended sediment, and bedload
material in lower North Fork Pacheco Creek and downstream in Pacheco Creek. As described
in Section 3.20.3.4, the magnitude of the increases would be dependent on the magnitude and
duration of the winter peak flows, but initial increases would likely violate CC Basin Plan water
quality objectives for turbidity. As described in Section 3.12.1.1, the peak flows in North Fork
Pacheco Creek and Pacheco Creek that are likely to be exceeded at least once every five years
are approximately 1,350 cfs and 5,670 cfs, respectively, with some of the flows in Pacheco
Creek coming from the unregulated tributaries (e.g., South Fork Pacheco Creek). In 2017, peak
flows in Pacheco Creek exceeded 11,000 cfs near creek mile 8.0. Monterey hitch and Monterey
roach are currently exposed to increases in turbidity and sedimentation during peak flows;
however, these increases would likely be of greater magnitude if peak flows occurred during the
construction period. While these species may be affected for the duration of a peak flow event,
they have adapted to these types of events and would not be expected to be substantially
affected.
A functional barrier would be installed to prevent access of Monterey hitch, Monterey roach, and
steelhead to the restoration channel until the completion of phase two. This barrier would
protect resident fish species from any impacts that would otherwise occur in lower North Fork
Pacheco Creek, including potential exposure to increased turbidity, suspended sediment, and
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contaminants. However, prior to construction of the functional barrier, there could be native fish
between the North Fork Dam and the location for the functional barrier. Implementation of
PAMM Fish-1 would require any native fish species (e.g., Monterey roach) remaining in the
lower North Fork Pacheco Creek following the installation of the functional barrier to be
relocated downstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
The Proposed Project would require blasting in close proximity to lower North Fork Pacheco
Creek, between 150 and 686 feet. As described in Impact Fish-1, sound effects over an
extended period of time would be around 137 dB re 1 µPa, and a maximum at 156 dB re 1 µPa
at distances between 288 feet and 50 feet, respectively. Both of these are below the
recommendation of 183 dB re 1 µPa (Fisheries Hydroacoustic Working Group 2008).
Additionally, as described in Impact Fish-1, the vibrations caused by blasting would be
substantially lower than the recommended 2.0 ips established to protect salmonids (Alaska
Department of Fish and Game 2013), ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25
feet, respectively. Additionally, fish would be precluded from accessing lower North Fork
Pacheco Creek. This impact would be less than significant because impacts on Monterey roach
and Monterey hitch and their habitat would not be substantial.
Stream Flow and Water Temperature
In the first year of construction (construction year one), stream flows would continue to be
released from North Fork Dam consistent with existing conditions. In construction year two,
flows in lower North Fork Pacheco Creek would continue to be conveyed through the phase one
channel, following the natural hydrograph; there is little to no input from the North Fork Pacheco
Creek watershed, resulting in a dry creek in summer months. In construction years three
through six, winter and summer flows would be conveyed through the phase one channel,
diversion pipeline and outlet conduit, following the natural hydrograph. In construction year
seven, flows would be conveyed around the dam construction area following the natural
hydrograph. Flows during construction, compared with the existing and future baselines are
presented in Section 3.12.3.4. Construction duration under the Proposed Project is 6.7 years.
Currently, other than the scour pool immediately below the North Fork Dam spillway, lower North
Fork Pacheco Creek has minimal to no flow from the late spring into the fall, particularly given
that the existing Pacheco Reservoir is drained or nearly drained roughly 60 percent of the time
(see Section 3.12.1 for additional information). Because the creek experiences frequently dry
conditions under existing conditions, this impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under the Proposed Project would
affect special-status native resident fish (Monterey hitch and Monterey roach) species in lower
North Fork Pacheco Creek through potential changes in water quality, habitat created by the
stream channel restoration, stream flow and water temperature, and the introduction of nonnative invasive species. Other than discharge from the new dam into the restored reach of North
Fork Pacheco Creek, operational activities that could influence this reach would be limited to
maintenance or repair of features necessary to ensure the functionality of the restored channel.
Water Quality
The introduction of CVP water into the expanded reservoir under the Proposed Project would
result in a release of a blend of water from the CVP and North Fork Pacheco Creek into lower
North Fork Pacheco Creek. Additionally, CVP water would be transferred to the expanded
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reservoir primarily between December and May, when water temperatures are typically lower,
with less effect resulting from algal growth and low DO (see Section 3.20.3.4 for additional
information). Under the existing condition, water releases from Pacheco Reservoir are not
known to contain constituents that contribute to the identified impairments to beneficial uses.
However, beneficial uses in Pacheco Creek are identified as impaired as defined under Section
303 (d) of the CWA due to high concentrations of fecal coliforms, low DO, and turbidity. Higher
flows would have multiple beneficial effects, including diluting fecal coliform levels in Pacheco
Creek and increasing DO. Section 3.20.3.4 describes the water quality effects to the Pacheco
watershed. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Channel Restoration
The restored channel under the Proposed Project would provide an additional 1.8 miles of highquality habitat for spawning and rearing steelhead in lower North Fork Pacheco Creek, which
would also provide habitat for Monterey hitch and Monterey roach. This impact would be
beneficial.
Stream Flow and Water Temperature
The variable flow release schedule for the Proposed Project is shown in Chapter 2. This flow
schedule would maintain a minimum of 8 cubic feet per second (cfs) year-round in lower North
Fork Pacheco Creek (see Section 3.12.3.4 for additional information on monthly flows). This
flow schedule would provide flows that under existing and future baseline conditions would not
be likely to occur in most months of most years. It would also provide year-round habitat for
Monterey hitch and Monterey roach and eliminate barriers to movement throughout lower North
Fork Pacheco Creek. Additionally, the pulse flows that would be provided to enhance conditions
for adult and juvenile salmonid migration would also benefit these species. This impact would be
beneficial for special-status native resident fish because flows would be consistently provided
under the Proposed Project, and thus provide year-round habitat, which would otherwise not
occur.
Effects of operation of the expanded reservoir under the Proposed Project on water temperature
in the creek would be similar to the existing and future baseline conditions at the confluence
with the South Fork Pacheco Creek as shown in Section 3.20.3.4. However, under the
Proposed Project, there would be an additional 1.8 miles of habitat in lower North Fork Pacheco
Creek with cool water available to Monterey hitch and Monterey roach. Year-round flows of cool
water in the restored channel would provide suitable conditions for benthic macroinvertebrates,
which, when combined with feeding habitat (e.g., riffles) would result in improved prey
availability because benthic macroinvertebrates provide a source of food for these species.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions occur under the existing condition. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events from the expanded
reservoir (see Section 3.12.3, Water Resources and Fisheries Numerical Modeling Appendix)
This impact would be beneficial because aquatic invertebrates, which provide a food source for
Monterey hitch and Monterey roach, would benefit by having a consistent flow regime.
Invasive Species
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of non-native or invasive fish species to lower North Fork Pacheco Creek some of
which are currently present in San Luis Reservoir. Species that have been transferred into
Anderson Reservoir through CVP conveyance systems includes native tule perch, and nonnative black crappie, largemouth bass, threadfin shad, and inland silverside (Valley Water
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2020). Non-native fish species (e.g., green sunfish, largemouth bass, carp) currently occupy
habitat in the Pacheco Creek watershed both upstream and downstream from North Fork Dam,
including both Pacheco Reservoir and San Felipe Lake. There would also be a potential for the
non-native species to be swept into the North Fork Pacheco Creek and Pacheco Creek
watersheds from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs.
Non-native centrarchids primarily use warm, near-shore shallow water habitat in reservoirs for
spawning, rearing, and feeding purposes. To minimize the potential for these non-native fish to
be transported downstream, the outlets that would supply flow to Pacheco Creek for both
routine and emergency release of water would be placed at depths and locations within the
expanded reservoir and not near the shoreline to minimize entrainment of these non-native
species into the outlet structures and subsequent release into the creek.
Largemouth bass, which already occur in the Pacheco Creek watershed, tend to prefer
lacustrine habitats and generally occupy waters with temperatures greater than 71.6°F (22°C),
while black crappie prefer temperatures between 57°F and 79°F (14°C and 26°C) in habitats
with primarily sand or mud bottoms (Stuber et al. 1982). Green sunfish, also found in the
Pacheco Creek watershed, avoid water temperatures less than 79°F (26°C) and prefer streams
with intermittent summer flow (Stuber et al. 1982; Moyle 2002). These fish may continue to
occur in Pacheco Creek; however, due to the habitat conditions, their numbers are not expected
to increase, and may even decrease with slightly reduced water temperatures (see Section
3.20.3.4). Coldwater releases under the new flow regime would favor salmonid species as well
as Monterey roach and Monterey hitch but would not favor the non-native species. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake;
however, there is minimal data on their abundance; only two striped bass in San Felipe Lake
were observed in a study between March 2005 and November 2006 (J.R. Casagrande 2010).
Implementing the Proposed Project would provide perennial flows in lower North Fork Pacheco
Creek which could result in striped bass moving upstream into Pacheco Creek and potentially
into the restoration reach of lower North Fork Pacheco Creek; however, it is unlikely that more
fish than currently occur in San Felipe Lake would be attracted upstream. The Pacheco Creek
channel does not provide suitable spawning habitat for striped bass, and lower North Fork
Pacheco Creek after restoration would not provide the type of habitat (e.g., depths, substrate) to
support this species, so any potential occupation of the lower North Fork Pacheco Creek would
be temporary and opportunistic. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
While Pacheco Creek and its tributaries upstream from North Fork Dam essentially become
intermittent periodically during low flow and drought conditions, some habitat for these nonnative fish is assumed to persist during these conditions that could sustain populations and
could result in recolonization of the expanded reservoir; however, water temperatures in the
lower North Fork Pacheco Creek under the new flow regime would typically be cooler than the
preferred temperature ranges for the non-native predatory fish species. There would also be a
potential for these non-native species to be swept into North Fork Pacheco Creek and Pacheco
Creek from upstream stock ponds, some of which are immediately adjacent (but not connected)
to North Fork Pacheco Creek during storm events, as currently occurs. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
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The scour pool below North Fork Dam would be restored as part of the larger channel
restoration effort, so non-native fish species, which currently occur in the pool, would be
removed. These species would be less likely to reestablish in the North Fork Pacheco Creek
due to the cooler water temperatures (see Section 3.20.3.4) and the fact that most of these nonnative species are concentrated in the lower reaches of Pacheco Creek and San Felipe Lake 17
miles downstream from the South Fork Pacheco Creek confluence. The scour pool is currently
inhabited by non-native fish species. Removal of this pool will reduce the attraction of these
non-native species into the reach. The threat of non-native fish species on special-status native
fish in lower North Fork Pacheco Creek would not be substantial; therefore, this impact would
be less than significant.
Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Proposed Project would
affect two special-status native resident fish species (Monterey hitch and Monterey roach) in
Pacheco Creek through potential changes in water quality, sound and vibration effects caused
by blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality - Contaminants
Construction activities under the Proposed Project have the potential to affect water quality in
Pacheco Creek, similar to effects in lower North Fork Pacheco Creek, as described under
Impact Fish-3. Construction-related activities under the Proposed Project could result in the
release and exposure of contaminants (i.e., fuels, lubricants, and other construction-related
materials). In addition, improvements to the State Route 152 (SR 152)/Kaiser-Aetna Road
interchange and use of staging area (SA) 13 southwest of this interchange has the potential to
introduce contaminants such as fuels and lubricants to Pacheco Creek if a high flow event (100year event or greater) occurs. However, implementation of the BMPs and PAMMs, listed in
Section 3.6.3.1 and described in Impact Fish-1, impacts to Monterey Hitch and Monterey roach
in Pacheco Creek would be minimal. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of the Proposed Project, North Fork Dam would be decommissioned, and 1.8 miles of
lower North Fork Pacheco Creek would be restored as described under Impact Fish-3.
Implementation of PAMM Fish-1 would result in installation of a temporary functional barrier
downstream from the North Fork Dam outlet scour pool to prevent movement upstream during
construction. If construction begins in a wet year, there is a potential for Monterey hitch and
Monterey roach in Pacheco Creek to be exposed to increased turbidity and suspended
sediment. Monterey hitch and Monterey roach are currently exposed to increases in turbidity
and sedimentation during peak flows; however, these increases would likely be of greater
magnitude if peak flows occurred during the construction period. While these species may be
affected for the duration of a peak flow event, they have adapted to these types of events. This
impact would be significant because impacts on special-status native resident fish species and
their habitat would be substantial.
Mitigation and Significance After Mitigation
With implementation of Mitigation Measure WQ-1a described in Section 3.20.3.5, a residual
sediment control and management plan would be developed and implemented. The plan would
require removal of most sediments deposited behind North Fork Dam and construction of
sediment retention structures within the restoration reach of lower North Fork Pacheco Creek.
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This measure is intended to reduce impacts to special-status native resident fish with respect to
turbidity and suspended sediments that affect feeding, growth, and respiration to a less-thansignificant level.
Sound and Vibration
There would be no impacts to Monterey roach or Monterey hitch due to sound and vibration
effects because the activities that may result in noise or vibrations to waterways would occur
upstream from Pacheco Creek beyond the range of effects. There would be no impact to
special-status native resident fish in Pacheco Creek due to changes in sound or vibration
caused by blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under the Proposed Project would
affect special-status native resident fish species (Monterey hitch and Monterey roach) in
Pacheco Creek through potential changes in water quality, and stream flow and water
temperature.
Water Quality
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir would result in a
release of a blend of CVP water and North Fork Pacheco Creek water and could also result in
the transfer of algae or contaminants. Effects to Monterey hitch and Monterey roach in Pacheco
Creek would be similar to those described under Impact Fish-3. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
Under the Proposed Project, flows in Pacheco Creek would be released under a variable flow
schedule as described in impact Fish-3. This impact would be beneficial.
Operation of the expanded reservoir could alter geomorphic processes by reducing the
frequency and magnitude of high and intermediate flows as described in Section 3.12.3.4.
However, unregulated tributaries (e.g., South Fork Pacheco Creek) would continue to provide
peak flows that could help sustain the geomorphic processes. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years7 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk
of stranding fish. Any decision to implement a dryback would be informed by agency
discussions. Monterey hitch and Monterey roach have adapted to nearly annual drybacks,
which is more frequent than would occur under the Proposed Project. This impact would be less
than significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
7

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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Operation of the expanded reservoir would result in reduced water temperatures in the lower
North Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows
reach the confluence with the South Fork Pacheco Creek, the average monthly water
temperatures under the Proposed Project would be similar to, and typically slightly lower than
those under the existing and future baseline condition except in May through August at the
confluence with the South Fork Pacheco Creek at creek mile 0.0. While these temperatures
would be slightly higher, the highest average monthly temperature under existing conditions
(2017) would be 58°F (14.4°C) and 59°F (15°C) under future conditions (2030). Water
temperatures at or below 64.4°F (18°C) (the temperature considered optimal for steelhead
rearing) would be present for more creek miles between the new dam outlet and creek mile 8
under the Proposed Project compared to the existing and future baseline conditions (Figure 3.64). Special-status native resident fish, such as Monterey hitch and Monterey roach have a
greater temperature tolerance range than steelhead, so these temperatures would be suitable
for these species. See Section 3.20.3.4 for additional information. This impact would be less
than significant because impacts on special-status native resident fish species and their habitat
would not be substantial.

Source: Pacheco Creek Steelhead Habitat Suitability Model Simulations
Note: Simulation period is 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key: °F = degrees Fahrenheit
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Figure 3.6-4. Distance for which 64.4°F (18°C) Water Temperatures Travel Downstream for
the Proposed Project Under Existing (2017) Conditions (upper graph) and Future (2030)
Conditions (lower graph)
Year-round flows in Pacheco Creek would provide suitable conditions for benthic
macroinvertebrates. This would result in improved prey availability for Monterey roach and
Monterey hitch. Benthic macroinvertebrates provide a source of food for these species. Aquatic
invertebrates could be adversely affected by rapid flow fluctuations or dewatering, but these
flashy conditions currently occur under existing conditions. However, the lower North Fork
Pacheco Creek would not experience rapidly changing flows except during spill events.
Continuous flows would also benefit the riparian vegetation growth, potentially leading to
increased stream shading. This could lead to increase habitat for benthic macroinvertebrates.
This impact would be beneficial.
Invasive Species
Monterey hitch and Monterey roach could be affected by the introduction of invasive species
from San Luis Reservoir during the transfer of water from San Luis Reservoir to the expanded
reservoir. Conditions of the potential transfer are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operations
Part of the construction for the conveyance pipeline includes trenchless tunneling underneath
South Fork Pacheco Creek which provides habitat for Monterey hitch. An approximately 11-footdiameter tunnel excavation would be required for the approximately 350-foot-long trenchless
crossing. The trenchless crossing would be approximately 12 feet below the channel of South
Fork Pacheco Creek. During detailed design of the trenchless crossing/tunnel, analyses would
identify the minimum slurry pressure required to achieve excavation face stability and maintain
surface ground movements within acceptable levels. Once tunneling begins, ground movement
would be monitored at regular intervals to determine whether the ground is responding as
predicted to confirm the design calculations and to allow for refinements of the tunneling
operation to achieve the appropriate balance of parameters before tunneling beneath the creek.
This would assist in preventing any potential fractures into the creek bed that could introduce
drilling fluids into South Fork Pacheco Creek, or Pacheco Creek downstream. Because the
tunnel is so far below the creek bed, minimal direct effects would happen to South Fork
Pacheco Creek. This activity would occur during the dry season, which would reduce the
likelihood of fish presence in the area of the tunneling. Any vibrations caused by the trenchless
tunneling would be lower than vibrations caused by blasting effects described in Impact Fish-4,
under the construction impacts for sound and vibration. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Perennial flows in Pacheco Creek would provide improved movement between the South Fork
Pacheco Creek and Pacheco Creek for Monterey roach. However, South Fork Pacheco Creek
is an unimpaired system, which means it would continue to dry out consistent with existing
conditions. Monterey roach that move upstream into the South Fork Pacheco Creek may then
experience stranding or even desiccation. Because South Fork Pacheco Creek is an
unregulated system, it is unlikely that there would be substantial changes to the fish abundance
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as the creek would continue to go dry in most years. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and
Pajaro River.
Construction and Operations
Through the North Fork Dam decommissioning in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, potentially changing its bathymetry.
However, this is similar to naturally occurring flood flows (i.e., 2017) that periodically occur
under existing conditions. Habitat for Monterey hitch in San Felipe Lake, Miller Canal,
Tequisquita Slough, and the Pajaro River would continue persist over time. Therefore, this
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Operation of the Proposed Project could have some effects caused by a periodic increase in
volume of San Felipe Lake, and periodic increased flows through Miller Canal and Tequisquita
Slough into the Pajaro River. This will result in increased habitat for both native (Monterey hitch)
and non-native fish in San Felipe Lake. The increase in habitat would not result in a substantial,
if any, change in the number or density of non-native predatory fish. Therefore, the effect on
Monterey hitch in San Felipe Lake would be minimal. The change in flow regime would result in
CVP water blended with inflow from the Pacheco Creek watershed flowing in and out of San
Felipe Lake. However, these blended flows would not substantially change the quality or
quantity of habitat available to Monterey hitch in San Felipe Lake, Miller Canal, Tequisquita
Slough, or the Pajaro River. Monterey hitch that utilize habitat in San Felipe Lake, Miller Canal
and the Pajaro River would not be impacted by introduction of CVP water. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake;
however, there is minimal data on their abundance. two adult striped bass in San Felipe Lake in
a study between March 2005 and November 2006 (Casagrande 2010). The number of striped
bass in San Felipe Lake, Miller Canal, or the Pajaro River would not change with the
implementation of the Proposed Project. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction
As part of the Proposed Project, North Fork Dam would be decommissioned, and 1.8 miles of
lower North Fork Pacheco Creek would be restored as described under Impact Fish-3. A
functional barrier would be installed downstream from the scour pool below the North Fork Dam
outlet to prevent movement upstream during construction. However, if construction begins in a
wet year, there is a potential for steelhead and Pacific lamprey to be present in lower North Fork
Pacheco Creek downstream from the existing dam. These fish would be exposed to increased
turbidity, suspended sediment, and contaminants; however, implementing the BMPs and
PAMMs described in Impact Fish-1 would help reduce the water quality and sedimentation
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impacts, and also PAMM Fish-1 and PAMM Fish-2 would preclude the presence of steelhead
and Pacific lamprey in lower North Fork Pacheco Creek during construction through the
placement of exclusion barriers. This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under the Proposed Project would
affect anadromous fish species in the lower North Fork Pacheco Creek through potential
changes in water quality, habitat created by the stream channel restoration, and stream flow and
water temperature that could affect steelhead and Pacific lamprey.
Water Quality
The introduction of CVP water into the expanded reservoir under the Proposed Project would
result in a release of a blend of water from the CVP and North Fork Pacheco Creek from the
new dam. Supplemental CVP inflows would result in a long-term average blend of 55 percent
natural inflow from the North Fork Pacheco Creek watershed and 45 percent CVP supplies by
volume in the expanded reservoir (see Section 3.20.3.4). Additionally, CVP water would be
transferred to the expanded reservoir primarily between December and May, in which the water
temperatures are lower, with less effect resulting from algal growth and low DO (see Section
3.20.3.4 for additional information).
Philopatry (i.e., homing) to natal creeks is a fundamental life-history trait of most anadromous
salmonids (Keefer and Caudill 2014). Water chemistry of the natal river system of an upmigrating salmonid is particularly important given the use of olfaction for route finding and home
site recognition (Keefer and Caudill 2014). Therefore, the introduction of out-of-basin CVP water
from the Delta via San Luis Reservoir may hinder the imprinting of juvenile steelhead on water
from Pacheco Creek or Pajaro River, thereby affecting the homing behavior of adults returning
to spawn. Pacific lamprey is not philopatric (Clemens et al. 2019), so they are not likely affected
by changes in the water chemistry through the addition of CVP water.
Steelhead could be affected by the presence of CVP water, causing adult SCCC steelhead in
the ocean to either stray into the Delta or for Central Valley steelhead to stray into the Pajaro
River watershed. In the Santa Ynez River, a biological opinion for steelhead provided by NMFS
dealing with water blends stated that imported water would not exceed 50 percent of the total
rate of releases to the river (NMFS 2000). A long-term average would have a blending ratio of
less than 50 percent CVP water; however, some years—mostly in extended droughts—this may
exceed 50 percent. Although, it is important to note that without the addition of CVP water,
under existing conditions, there would not be sufficient amounts of water to support a selfsustaining steelhead or lamprey population on an annual basis. Accordingly, the impact of
straying would be less than significant because impacts on anadromous fish species and their
habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants from San Luis
Reservoir would be the same as described in Impact Fish-3. This impact would be less than
significant because impacts on anadromous fish species and their habitat would not be
substantial.
Channel Restoration
Under the Proposed Project, the effects of channel restoration in lower North Fork Pacheco
Creek on anadromous fish would be similar to those effects described in impact Fish-3. This
impact would be beneficial.
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Stream Flow and Water Temperature
Under the Proposed Project, lower North Fork Pacheco Creek would experience contiguous
flow, which would sustain the unrestricted movement of anadromous fish as necessary to meet
their life history requirements. Operation of the expanded reservoir could alter geomorphic
processes by reducing the frequency and magnitude of high and intermediate flows as
described in Hydrology and Water Management Section 3.12.3.4. The variable flow schedule
would be followed, including 25 to 50 cfs pulse flow releases in January through May (see
Chapter 2). Pulse flow releases from the expanded reservoir would occur in years where the
unregulated tributaries (e.g., South Fork Pacheco Creek) would not contribute sufficient flows to
meet the pulse flow requirements at the U.S. Geological Survey (USGS) stream gage 11153000
near creek mile 8.5. Releases would be around 8 cfs when the unregulated tributaries meet the
pulse flow requirements. The release of pulse flows would enhance both adult and juvenile
steelhead migration. These pulse flows may benefit other anadromous species, such as Pacific
lamprey, that have the potential migrate into Pacheco Creek. This impact would be beneficial.
The contiguous nature of the flows could provide the opportunity for predatory fish movement
into anadromous fish habitat in lower North Fork Pacheco Creek, a section in which non-native
predatory fish species may currently periodically occur. However, cooler water temperatures
(typically below 60°F, though may reach 66°F in critical years in July – September) provided in
the restoration reach of North Fork Pacheco Creek and subsequently to Pacheco Creek would
be less conducive to non-native predatory species which typically prefer water temperatures
greater than 68°F (20°C) and occur in San Felipe Lake and nearby ponds (see Section 3.20.3.4
for water temperatures). These cooler water temperatures would help reduce establishment of
predatory fish species in North Fork Pacheco Creek where steelhead spawning and rearing
activity is anticipated. Conditions suitable for steelhead would be suitable for Pacific lamprey if
they migrate into Pacheco Creek. This impact would be less than significant because impacts
on anadromous fish species and their habitat would not be substantial.
To control the spread of willows from encroaching on sycamore alluvial woodland habitat, flow
releases that result in drybacks in Pacheco Creek may be implemented in critically dry years
when inflows into the expanded reservoir would be low, and the habitat conditions less suitable
for steelhead. The decision to implement a dryback (including extent. timing and duration) would
be made in coordination with the agencies. Lower North Fork Pacheco Creek would maintain at
least 8 cfs to support any rearing steelhead, if present, and to support the riparian vegetation.
Ramping rates would be set at 1 cfs every four hours to reduce the risk of stranding fish.
Because these fish already experience nearly annual drybacks, this impact would be less than
significant because impacts on anadromous fish species and their habitat would not be
substantial.
The effects of changes in water temperature are described under Impact Fish-3. This impact
would be less than significant because impacts on anadromous fish species and their habitat
would not be substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help lower the water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
Year-round flows would provide suitable conditions for benthic macroinvertebrates. This would
result in improved prey availability. Benthic macroinvertebrates provide a source of food for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions currently occur. However, lower North Fork Pacheco Creek would not
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experience rapidly changing flows except during spill events. Continuous flows would also
benefit the riparian vegetation growth, potentially leading to increased stream shading. This can
lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.
The PCSHSM combines the effects of both stream flow and water temperature to calculate a
cohort score for steelhead in the Pacheco Creek watershed. The cohort score provides a
relative assessment of how well Pacheco Creek was able to provide suitable aquatic habitat and
passage conditions for a cohort of steelhead over a 14-month freshwater life cycle. This multidimensional metric represents flow-water temperature-habitat interactions at several locations
along Pacheco Creek and at multiple points in time throughout the steelhead freshwater life
cycle. The 14-month period is intended to represent an average freshwater lifecycle for fry that
emerge in March and emigrate as smolts the following April. Juveniles may rear for shorter or
longer durations in Pacheco Creek, though most studies of the region report juveniles reach
smolt size in one year and emigrate by early May (Smith 2013). The Water Resources and
Fisheries Numerical Modeling Appendix provides a description of the PCSHSM.
Cohort scores derived from the PCSHSM for the Proposed Project in all water year types for a
comparison against the existing condition and future baselines are presented in Table 3.6-3.
Implementation of the Proposed Project would significantly increase the cohort score, by as
much as 2,737 percent for existing conditions in critical water years when there is minimal
habitat available in baseline conditions, which indicates improved conditions for steelhead
survival in lower North Fork Pacheco Creek. This impact would be beneficial.
Table 3.6-3. Cohort Scores for the Proposed Project under Existing (2017) and Future (2030)
Conditions
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
Baseline
Percent
Baseline
Year Type
Project
Project
Percent Change
Cohort
Change from
Cohort
Cohort
Cohort
from Baseline
Score
Baseline
Score
Score
Score
Wet

9.3

17.6

90%

8.5

16.0

87%

Above Normal

6.0

15.6

162%

7.7

16.7

116%

Below Normal

7.5

17.3

130%

6.1

15.2

150%

Dry

3.0

13.8

353%

4.1

14.8

258%

Critical

0.2

7.1

2,737%

0.6

7.8

1,302%

Average

5.8

14.9

157%

5.9

14.5

147%

Note:
Water year type based on Sacramento Valley Water Year Index.
Additional information on water temperature modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
Key
% = percent

Invasive Species
Anadromous fish in lower North Fork Pacheco Creek could be affected by the introduction of
invasive species from San Luis Reservoir in conjunction with CVP water transfers. However,
habitat conditions, including water temperature, would be less conducive to supporting nonnative species. Conditions of the potential transfer are described under Impact Fish-3. This
impact would be less than significant because impacts on anadromous fish species and their
habitat would not be substantial.
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Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Proposed Project could
affect anadromous fish species (i.e., SCCC steelhead and Pacific lamprey) in Pacheco Creek
through potential changes in water quality, sound and vibration effects caused by blasting,
channel restoration activities, and changes in stream flow and water temperature.
Water Quality
Construction activities under the Proposed Project have the potential to affect water quality in
Pacheco Creek, similar to effects in lower North Fork Pacheco Creek, as described under
Impact Fish-3. Construction-related activities could result in the release and exposure of
contaminants (i.e., fuels, lubricants, and other construction-related materials). In addition, the
proposed improvements to the SR-152/Kaiser-Aetna Road interchange and use of SA 13 south
west of this interchange has the potential to introduce contaminants such as fuels and lubricants
to Pacheco Creek if a high flow event (100-year event or greater) occurs. However, with
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, as well as PAMM Fish-2 (which will exclude anadromous fish from accessing San Felipe Lake
and Pacheco Creek, or relocate them if the barrier is unsuccessful) impacts to anadromous fish
species in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on anadromous fish species and their habitat would not be substantial.
Sound and Vibration
There would be no effects to anadromous fish due to sound and vibration effects because the
activities that may result in noise or vibrations to waterways would occur upstream from
Pacheco Creek. There would be no impact to anadromous fish in Pacheco Creek due to
changes in sound or vibration caused by blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under impact Fish-3. Currently, other than the scour pool immediately below the North Fork
Dam spillway, lower North Fork Pacheco Creek has minimal to no flow from the late spring into
the fall, particularly given that the existing Pacheco Reservoir is drained or nearly drained
roughly 60 percent of the time (see Section 3.12.1 for additional information). If a wet year
occurs during the construction period, there is a potential for anadromous fish to migrate into
Pacheco Creek. However, implementation of PAMM Fish-2 would preclude the presence of
anadromous fish in Pacheco Creek through the installation of an exclusion barrier, or, if flows
are too high for the barrier to be successful at exclusion, through collection and relocation in
Pacheco Creek or other suitable habitat available in the Pajaro River watershed. This impact
would be less than significant because impacts on anadromous fish species and their habitat
would not be substantial.
Operations
The operations of the new dam and expanded reservoir under the Proposed Project would
affect anadromous fish species in Pacheco Creek through potential changes in water quality,
and stream flow and water temperature.
Water Quality
The effects of the transfer of CVP water on steelhead and Pacific lamprey in Pacheco Creek
would be the same as described under Impact Fish-7. This impact would be less than significant
because impacts on anadromous fish species and their habitat would not be substantial.
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The potential for introduction of water quality constituents, algae, or contaminants would be the
same as described in Fish-3. This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
Under the Proposed Project, Pacheco Creek would experience contiguous flow except during
dryback periods, which would be determined in consultation with agencies. The variable flow
schedule would be followed, including pulse flow releases for adult and juvenile migration. Pulse
flow releases from the expanded reservoir would occur in years where the unregulated
tributaries are not contributing sufficient flows to meet the pulse flow requirements in a similar
manner as described in Impact Fish-7. This impact would be beneficial.
Operation of the expanded reservoir would affect ecologically important geomorphic processes
by reducing the frequency and magnitude of high and intermediate flows. As described in
Section 3.12.3.4, surface flows in Pacheco Creek under operation of the Proposed Project
would decrease in wet winter months (January through March); the increased capacity of the
expanded reservoir would reduce the timing and volume of water released during high flow
events. The magnitude of flow decreases would be reduced with distance downstream as more
unregulated tributaries flow into Pacheco Creek. As described in Section 3.12.3.4, for the
Proposed Project, surface flows downstream in Pacheco Creek at creek mile 0 from January
through March would be 41 to 55 percent less in wet years in comparison to the existing
condition baseline, and 41 to 58 percent less in wet years compared to the future condition
baseline. By creek mile 8, decreases in mean monthly flows in Pacheco Creek between January
and March would be approximately 19 to 20 percent for existing conditions and 19 to 27 percent
for future conditions.
The net effect of the Proposed Project would be increased flows released into lower North Fork
Pacheco Creek and conveyed to Pacheco Creek in spring, summer, and fall months, and
decreased flows in winter months under existing and future conditions relative to the respective
baselines. These changes would not impact surface water users in the Pajaro River watershed
due to the minor amount of surface diversions and the relatively minor change in total
contribution of Pacheco Creek to Pajaro River. As described previously, tributaries to Pacheco
Creek provide approximately 45 percent of the total flow in winter months. In high flow events,
these tributary flows, combined with the release flows may be sufficient to trigger geomorphic
processes that could affect habitat for anadromous fish species. The reduction in high flows
would have a minimal effect on steelhead adult migration as there would still be an attraction
flow provided. The effects to incubating steelhead eggs would be reduced due to the potential
reduction for redd scouring. This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
The contiguous nature of the flows in Pacheco Creek could provide the opportunity for predatory
fish movement into anadromous fish habitat in Pacheco Creek, where non-native predatory fish
species may currently occur periodically
However, cooler water temperatures (typically below 60°F, though may reach 67°F in the upper
4 miles in July – September) would be less conducive to non-native predatory species that
occur in San Felipe Lake and nearby ponds, which typically prefer water temperatures greater
than 68°F (20°C) (see Section 3.20.3.4 for discussion on water temperatures). Water
temperatures at creek mile 8 are more conducive to the habitat conditions preferred by the
predatory non-native species (an area in which they currently occur); however, this is
downstream from steelhead rearing habitat. This impact would be less than significant because
impacts on anadromous fish species and their habitat would not be substantial.
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Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
would be similar to and typically slightly lower than those under existing and future baselines
except at the confluence with the South Fork Pacheco Creek at creek mile 0 from May through
August. While these temperatures are slightly higher, the average monthly temperature under
the Proposed Project for existing conditions (2017) would be 58°F (14.4°C) and 59°F (15°C)
under future conditions (2030) (see Section 3.20.3.4). Water temperatures at or below 64.4°F
(18°C) (the temperature considered optimal for steelhead rearing) would extend further
downstream under the Proposed Project compared to both existing and future baselines (Figure
3.6-4). This impact would be less than significant because impacts on anadromous fish species
and their habitat would not be substantial.
To control the spread of willows from encroaching on sycamore alluvial habitat, flow releases
that result in drybacks in Pacheco Creek may be implemented in critical years 8, based on
agency consultation. Lower North Fork Pacheco Creek would maintain at least 8 cfs to support
any rearing steelhead, if present, and to maintain hydrologic conditions necessary to sustain
riparian vegetation. Ramping rates would be set at 1 cfs every four hours in order to reduce the
risk of stranding fish. Because juvenile steelhead already experience nearly annual drybacks,
which is more frequent than would occur under the Proposed Project, this impact would be less
than significant because impacts on anadromous fish species and their habitat would not be
substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help reduce water temperatures
where these interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
The effects of changes in water temperature are described under Impact Fish-4. This impact
would be less than significant because impacts on anadromous fish species and their habitat
would not be substantial.
As described in Impact Fish-7, cohort scores derived from the PCSHSM for the Proposed
Project in all water year types for a comparison against the existing and future baselines are
presented in Table 3.6-3. Implementation of the Proposed Project would substantially increase
the cohort score, by as much as 2,737 percent for existing conditions, which indicates improved
conditions for steelhead survival throughout Pacheco Creek. This impact would be beneficial.
Invasive Species
Anadromous fish could be affected by the introduction of invasive species from San Luis
Reservoir through introduction of CVP water into Pacheco Creek. Movement of CVP water is
described under impact Fish-3. This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operations
Construction of the conveyance pipeline via a tunnel 12 feet below the channel of South Fork
Pacheco Creek would affect anadromous fish in a manner similar to those described for
Monterey hitch under Impact Fish-5. Any vibrations caused by the trenchless tunneling would be
8

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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lower than vibrations caused by blasting effects described for construction impacts for sound
and vibration in Fish-4, which were less than significant. Implementation of PAMM Fish-2 would
result in steelhead being blocked from Pacheco Creek through a barrier in Miller Canal and/or
Tequisquita Slough, and thus anadromous fish would not be in South Fork Pacheco Creek
during construction. This impact would be less than significant because impacts on anadromous
fish species would not be present.
Under the Proposed Project, perennial flow in Pacheco Creek would provide improved
movement between South Fork Pacheco Creek and Pacheco Creek by steelhead and Pacific
lamprey. However, South Fork Pacheco Creek is an unregulated system, which means it would
continue to dry out similar to existing conditions. Fish that move upstream into South Fork
Pacheco Creek may then experience stranding or even desiccation. Because South Fork
Pacheco Creek is an unregulated system, it is unlikely there would be substantial changes to
the fish abundance as the creek would continue to go dry in most years. This impact would be
less than significant because impacts on anadromous fish species and their habitat would not
be substantial.
Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and Pajaro
River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, similar to conditions in the 1990s when
CVP water was released to Pacheco Creek for several years by San Benito Water District.
Steelhead, and potentially Pacific lamprey that migrate through San Felipe Lake, Miller
Canal/Tequisquita Slough, and the Pajaro River would not be impacted by the introduction of
sedimentation caused by construction because fish would be precluded from accessing San
Felipe Lake through a barrier (PAMM Fish-2). This impact would be less than significant
because impacts on anadromous fish species and their habitat would not be substantial.
Operations of the Proposed Project would introduce CVP water, blended with water from the
Pacheco watershed, into and out of San Felipe Lake, and thus into Miller Canal/Tequisquita
Slough and Pajaro River. However, by the time steelhead have reached these systems
(including other steelhead in other Pajaro tributaries), it is likely that smoltification would begin
and imprinting would have already occurred, and impacts would be reduced. Pacific lamprey
would not be affected by the blended water. This impact would be less than significant because
impacts on anadromous fish species and their habitat would not be substantial.
San Felipe Lake, and likely Miller Canal/Tequisquita Slough and Pajaro River support non-native
predatory fish species, including resident largemouth bass, and periodically striped bass that
could migrate up the Pajaro River. Operations under the Proposed Project would not cause
substantial changes to habitat conditions in San Felipe Lake for these predatory species, and
therefore, there would be minimal changes to the level of interactions between anadromous fish
and predatory fish species as anadromous fish migrate through the Pajaro River, Miller
Canal/Tequisquita Slough, and San Felipe Lake. While there is a potential that, with perennial
flows, striped bass could continue moving upstream into Pacheco Creek, there is no indication
that striped bass enter San Felipe Lake in high numbers (Casagrande 2010), so not many
would pass upstream into Pacheco Creek. This impact would be less than significant because
impacts on anadromous fish species and their habitat would not be substantial.
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Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
The excavation of sediments stored in Pacheco Reservoir in conjunction with the restoration of
lower North Fork Pacheco Creek would result in removal of alluvial sediment which are
assumed to be occupied by California floater mussels. While this species typically occurs in
riverine habitat, they have been observed directly upstream from the North Fork Dam where the
shoreline of Pacheco Reservoir is exposed periodically; shells of this species have been
observed by biologists on numerous occasions in conjunction with other field surveys and
investigations. While Pacheco Reservoir frequently dries out (one in four years), this species of
mussel can burrow down to moist soils to avoid desiccation. Activities associated with channel
restoration, including excavation of reservoir sediment would result in displacement or
destruction of habitat, and individuals. Implementation of PAMM Fish-3 would require qualified
biologists to identify populations during Phase one construction efforts and relocate them to
locations that provide suitable habitat within the Pacheco Creek or Pajaro River watersheds.
This impact would be less than significant because impacts to California floater mussels would
not be substantial.
Operation of the Proposed Project would result in perennial flows, which would allow California
floater mussels to remain submerged in a wetted environment. This impact would be beneficial.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
There are no construction-related activities that would occur within the Delta. Therefore, there
would be no impact.
There would be negligible changes to Delta conditions under the Proposed Project, including
X2, Old and Middle River flows, and exports for both CVP and SWP (see Section 3.20.3.4).
There would be almost no change to the location of X2 under the Proposed Project compared to
both existing and future conditions. Additionally, under the Proposed Project, there would be a
less than one percent change, both in the positive and negative flow direction for the average
Old and Middle River flows (which would not change the frequency in which 5,000 cfs is
exceeded), and in the exports to both the Banks and Jones Pumping Plants in the south Delta.
This impact would be less than significant because impacts on anadromous and resident fish
species and their habitat would not be substantial.
Summary of Effects to Special-Status Fish in the Primary Study Area
Table 3.6-4 provides an overview of the effects to special-status native resident and
anadromous fish species in the primary study area under the Proposed Project.
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Table 3.6-4. Proposed Project Summary of Effects to Special-Status Fish in the Primary Study Area
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
Upper North
Fork Pacheco
Creek

Pacheco
Reservoir

Monterey Roach LTS

Impacts to resident fish from changes in
water quality, sound and vibration would not
be substantial because of the
implementation of BMPs, PAMMs, and
distance from the fish in the creek.

Monterey Roach LTS

Impacts to resident fish from direct
construction impacts, including water quality
and dewatering the existing reservoir would
not be substantial as fish would be excluded
or moved from the construction area.

Beneficial and
LTS

California
Floater Mussel

Impacts to mussels during the reservoir
drainage would not be substantial with the
implementation of PAMM Fish-3.

Beneficial

LTS

•

Lower North
Fork Pacheco
Creek

LTS

Monterey
Roach,
Monterey Hitch
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LTS

•

Impacts to resident fish from changes in
water quality would not be substantial
due to the implementation of BMPs and
PAMMs that will protect the water
quality and remove/exclude fish from
the construction area in the lower North Beneficial and
Fork Pacheco Creek.
LTS
Installation of a functional barrier and
implementation of PAMM Fish-1 would
preclude native resident fish presence
in the lower North Fork Pacheco Creek
during construction activities.

Operation
Discussion
Effects from the change in the reduction in
habitat area, the creek upstream of the
expanded reservoir would remain
intermittent.

•

Resident fish would experience an
increase in habitat in the expanded
reservoir.

•

Effects from changes in water
temperature and non-native fish
introduction would be similar to what
the fish currently experience.

Mussels would benefit from continual
reservoir inundation.

•

Management of the cold water pool
would provide cool water year-round.

•

The addition of 1.8 miles of restored
stream habitat for fish and benthic
invertebrates.

•

The variable flow schedule would
provide perennial flows in the lower
North Fork Pacheco Creek, which
would be beneficial to fish.

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species.

November 2021
3.6-49

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

Table 3.6-4. Proposed Project Summary of Effects to Special-Status Fish in the Primary Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

Lower North
Fork Pacheco
Creek (contd.)

SCCC Steelhead,
Pacific Lamprey

California Floater
Mussel

Pacheco Reservoir Expansion Project
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LTS

LTS

Installation of a functional barrier and
implementation of PAMM Fish-2 would
preclude anadromous fish presence in
the lower North Fork Pacheco Creek
during construction activities.

Impacts to mussels during the dam
decommissioning would not be
substantial with the implementation of
Fish-3.

Beneficial and LTS

Beneficial

Operation
Discussion

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result
in a dry creek in most months of
most years.

•

Management of the cold water pool
in expanded reservoir would
provide cool water year-round.

•

The addition of 1.8 miles of restored
stream habitat would be beneficial.

•

The variable flow schedule would
provide perennial flows in the lower
North Fork Pacheco Creek, which
would be beneficial to fish.

•

Drybacks would be implemented
through an adaptive management
process and would occur when
steelhead are not present or in low
numbers in the upper reaches.

•

Flow and water temperatures would
provide more suitable habitat, as
seen in the significantly increased
cohort score.

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species.

Mussels would benefit from perennial
flows.
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Table 3.6-4. Proposed Project Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Operation
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

•

•
Monterey Hitch,
Monterey Roach

Significant (LTSM with
Mitigation Measure
WQ-1a)

Pacheco Creek

•

SCCC
Steelhead,
Pacific Lamprey

LTS

California Floater
LTS
Mussel

Pacheco Reservoir Expansion Project
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Effects to resident fish from
changes in water quality due to
contaminant introduction would
not be substantial due to the
implementation of BMPs and
PAMMs.
Effects to resident fish from
changes in water quality due to
increased sedimentation would be
LTS and Beneficial
significant if a sediment flush
occurs during a high flow event.
Implementing Mitigation
Measures WQ-1a will reduce this
to less than significant.
Impacts to resident fish from
sound and vibration and from
changes in flow and temperature
would not be substantial.

Implementation of PAMM Fish-2 would
prevent anadromous fish, particularly
LTS and Beneficial
steelhead from entering or remaining in
Pacheco Creek during construction.

Impacts to mussels during the dam
decommissioning would not be
substantial with the implementation of
Fish-3.

Beneficial

•

Impacts from changes in water
quality would not be substantial.

•

The variable flow schedule
would provide perennial flows in
the lower North Fork Pacheco
Creek, which would be beneficial
to fish.

•

The exposure of native fish to
non-native fish species would
not be increased because flow
and temperature conditions are
less suitable for non-native
species.

•

Changes in geomorphic
processes would be minimized
by unregulated tributary flow.

•

Blended Pacheco and CVP
water may result in straying, but
no addition of CVP water would
result in a dry creek in most
months of most years.

•

Flow and water temperatures
will provide more suitable
habitat, as seen in the
significantly increased cohort
score.

Mussels would benefit from perennial
flows.
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Table 3.6-4. Proposed Project Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Operation
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
LTS

SCCC Steelhead

NI

Installation of a barrier in Miller Canal
and Tequisquita Slough (PAMM Fish-2)
LTS
would preclude anadromous fish
presence in South Fork Pacheco Creek.

Perennial flows would provide better
access for anadromous fish to the
South Fork Pacheco Creek, but the
unregulated system would continue to
dry out as currently occurs.

Monterey Hitch

LTS

Impacts to resident fish from
sedimentation during construction would LTS
not be substantial.

Impacts to resident fish resulting from
the presence of non-native species
would not be substantial.

Monterey Roach
South Fork
Pacheco Creek

San Felipe
Lake/
Miller Canal/
Tequisquita
Slough
Pajaro River

Perennial flows would provide better
access for native fish to the South Fork
Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs.

Impacts to resident fish from sound and
vibration would not be substantial
because of the depth of the trenching
activity.

SCCC Steelhead,
Pacific Lamprey

LTS

LTS

Impacts to anadromous fish from
sedimentation during construction would
not be substantial and implementation of LTS
Fish-2 would preclude steelhead from
entering San Felipe Lake.

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result
in a dry Pacheco Creek in most
months of most years.

•

Impacts to anadromous fish
resulting from the presence of
non-native species would not be
substantial.

Key:
LTS = Less Than Significant
LTSM = Less Than Significant with Mitigation
NI = No Impact
PAMM = Project-Specific Avoidance and Minimization Measures
SCCC = South-Central California Coast
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No Project Alternative
Under the No Project Alternative, no new facilities would be constructed, and Pacheco Pass
Water District would continue existing operations of Pacheco Reservoir. This alternative would
not change operations of the existing Pacheco Reservoir or the CVP or SWP in a way that
would have a direct or indirect effect on water supply or water levels for other Delta water users.
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and Pacheco Pass
Water District (PPWD) would continue operating the existing Pacheco Reservoir as described in
Section 2.4. There would be no change to the stream conditions or fish habitat in the Upper
North Fork Pacheco Creek. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact
because there would be no construction impacts to fish in the upper North Fork Pacheco Creek.
Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the conditions or fish habitat in Pacheco Reservoir, which would continue to go dry
during late summer and fall during some years. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts
because the Proposed Project would provide higher water storage levels year-round providing
improved habitat conditions during operation resulting in beneficial conditions for native resident
fish.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the Lower North Fork Pacheco Creek which
would continue to get substantially warmed and/or go dry (see Section 3.12.3.4 and Section
3.20.3.4). There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in all months of all years; however,
flows in lower North Fork Pacheco Creek would continue to go dry under the No Project
Alternative. Therefore, the Proposed Project would be beneficial while the No Project Alternative
would have minimal habitat available for native resident fish species.
Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-53

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in Pacheco Creek which would continue to
get substantially warmed and/or go dry (see Section 3.12.3.4 and Section 3.20.3.4), thus
resulting in minimal habitat available, and the potential for stranding and desiccation. There
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in most months of all years; however,
flows in Pacheco Creek would continue to go dry under the No Project Alternative. Therefore,
the Proposed Project would be beneficial while the No Project Alternative would have minimal
habitat available for native resident fish species.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the South Fork Pacheco Creek which
would continue to get significantly warmed and/or go dry (see Section 3.12.3.4 and Section
3.20.3.4) thus resulting in minimal habitat available, and the potential for stranding and
desiccation. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have similar impacts.
The Proposed Project would establish continuous flows in Pacheco Creek in most months of all
years; however, flows in South Fork Pacheco Creek would continue to go dry under the No
Project Alternative and under the Proposed Project.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal, and Pajaro River.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the San Felipe Lake, Miller Canal, and
Pajaro River which would continue to get significantly warmed and/or go dry thus resulting in
minimal habitat available, and the potential for stranding and desiccation. There would be no
impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in most months of all years; however,
flows in Pacheco Creek would continue to go dry and minimal flows would reach San Felipe
Lake, Miller Canal, and Pajaro River under the No Project Alternative. Therefore, the Proposed
Project would be beneficial while the No Project Alternative would have minimal habitat
available for native resident fish species.
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Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the Lower North Fork Pacheco Creek which
would continue to get substantially warmed and/or go dry (see Section 3.12.3.4 and Section
3.20.3.4). There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in most months of all years; however,
flows in lower North Fork Pacheco Creek would continue to go dry under the No Project
Alternative. Therefore, the Proposed Project would be beneficial while the No Project Alternative
would have minimal habitat available for anadromous fish species.
Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in Pacheco Creek which would continue to
get substantially warmed and/or go dry (see Section 3.12.3.4 and Section 3.20.3.4), thus
resulting in minimal habitat available, and the potential for stranding and desiccation. There
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in most months of all years; however,
flows in Pacheco Creek would continue to go dry under the No Project Alternative. Therefore,
the Proposed Project would be beneficial while the No Project Alternative would have minimal
habitat available for anadromous fish species.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the South Fork Pacheco Creek which
would continue to get significantly warmed and/or go dry (see Section 3.12.3.4 and Section
3.20.3.4) thus resulting in minimal habitat available, and the potential for stranding and
desiccation. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have similar impacts.
The Proposed Project would establish continuous flows in Pacheco Creek in most months of all
years which could provide access for anadromous fish into the South Fork Pacheco Creek;
however, flows in South Fork Pacheco Creek would continue to go dry under the No Project
Alternative and under the Proposed Project.
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Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal, and Pajaro River.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the stream conditions or fish habitat in the San Felipe Lake, Miller Canal, and
Pajaro River which would continue to get significantly warmed and/or go dry in the case of Miller
Canal and Pajaro River thus resulting in minimal habitat available, and the potential for
stranding and desiccation. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would establish continuous flows in most months of all years; however,
flows in Pacheco Creek would continue to go dry and minimal flows would reach San Felipe
Lake, Miller Canal, and Pajaro River under the No Project Alternative. Therefore, the Proposed
Project would be beneficial while the No Project Alternative would have minimal habitat
available for anadromous fish species.
Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the reservoir and stream conditions in the Pacheco Creek watershed which would
continue to get significantly warmed and/or go dry (see Section 3.12.3.4 and Section 3.20.3.4)
thus resulting in minimal habitat available, and the potential for desiccation. There would be no
impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have greater impacts.
The Proposed Project would provide reservoir water year-round and establish continuous flows
in most months of all years; however, flows in Pacheco Creek would continue to go dry under
the No Project Alternative. Therefore, the Proposed Project would be beneficial while the No
Project Alternative would have minimal habitat available for California floater mussels.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. There would be
no change to the Delta conditions. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact. In
comparison to the Proposed Project, the No Project Alternative would have the same impact
during construction. Considering Delta conditions, (e.g., X2, Old and Middle River flows) during
operations, the No Action Alternative would have less impacts in comparison to the Proposed
Project.
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Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Alternative A would affect
native special-status resident fish species (Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, as well as sound and vibration effects caused by
blasting.
Water Quality
Temporary construction-related increases in sediments and turbidity levels under Alternative A
could adversely affect aquatic habitats and fish populations immediately downstream from the
construction area, including the decommissioning of North Fork Dam. Any construction-related
erosion or disturbance of sediments and soils could temporarily increase downstream turbidity
and sedimentation throughout the primary study area if soils were transported in river flows,
stormwater runoff, or reservoir water.
A number of the DIFs identified in Section 3.6.3.1 would minimize potential impacts to Monterey
roach by reducing effects resulting from changes in water quality and minimizing direct impacts.
BMP BI-2 requires avoiding routine use of vehicles and equipment in water bodies that provide
salmonid habitat between January 1 and June 15 so that water quality (e.g., turbidity) impacts
are minimized and construction activities would be in compliance with the CC Basin Plan. BMP
HM-8, BMP HM-10, and BMP WQ-17 would require protective measures during equipment
fueling. PAMM BI-9 would require a buffer zone around wetlands and jurisdictional waters to
reduce polluted runoff from entering the buffer area. PAMM BI-14 would require restrictions on
herbicide use around streams. PAMM HM-2 and PAMM HM-6 would avoid or minimize release
of contaminated discharge or hazardous materials into Pacheco Creek. PAMM WQ-1 would
require the use of identified corridors and stabilized e.g., armored) crossings to minimize the
disturbance of construction equipment crossing perennial and intermittent water bodies in order
to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow, staging
and disposal area would be sited to minimize or avoid water bodies or drainage features. PAMM
WQ-4 would require that concrete does not contaminate the creek water. PAMM WQ-5 would
use native seed and other measures to control erosion around construction activities. PAMM
WQ-6 requires preparation, implementation, and monitoring elements of a SWPPP consistent
with requirements of the CWA NPDES permit.
These measures would minimize potential impacts on Monterey roach native resident fish
species or their habitat resulting from changes to water quality. This impact would be less than
significant because there would be minimal changes to water quality constituents in upper North
Fork Pacheco Creek and the impacts to special-status native resident fish species and their
habitat would not be substantial.
Sound and Vibration
Construction of the new earthfill dam under Alternative A would require intermittent blasting to
prepare the dam foundation as well as development of shell borrow sites. It is anticipated that
one blast would occur up to approximately every other week (two per month) throughout the
construction of the earthfill dam. Blasting is typically limited to isolated locations for safety
reasons. Blasting activities near fish-bearing streams have the potential to affect fish by
producing hydrostatic pressure waves, and create underwater noise and vibration, thereby
temporarily altering in-stream conditions. Effects on fish from changes in hydrostatic pressure
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are not related to the distance of the fish from the point of impact, but to the level and duration
of the sound exposure (Hastings and Popper 2005).
In order to avoid injury, sound levels should be less than 206 peak dBs and extended time
should be less than 187 dB sound exposure level (183 dB for fish that weigh less than 2 grams),
referenced at 1 µPa for sound traveling through water, measured at a distance of 10 meters
(Fisheries Hydroacoustic Working Group 2008). In addition to sound effects, excessive ground
vibrations can affect fish, particularly the sensitive egg life stage (Alaska Department of Fish and
Game 2013; Kolden and Aimone-Martin 2013). Smirnov (1954, as cited in Alaska Department of
Fish and Game 1991) found significant egg mortality caused by ground vibrations with a PPV of
2 ips. Jensen and Collins (2003) found that a PPV of 5.8 ips resulted in 10 percent mortality of
Chinook salmon embryos. Faulkner et al. (2008) found that PPVs up to 9.7 ips resulted in
significantly higher mortality in O. mykiss eggs but there was no increase in mortality when
exposed to PPVs of 5.2 ips or less. The Alaska Department of Fish and Game have PPV
restrictions of 2.0 ips to protect salmonids (Alaska Department of Fish and Game 2013). While
these studies focus on salmonid species, it is likely that Monterey roach would be affected in a
similar manner. Because the Monterey roach are smaller than adult salmonids, applying the 183
dB criterion is appropriate.
Alternative A would have blasting as close as 150 feet from upper North Fork Pacheco Creek.
Sound effects over an extended period of time would be around 137 dB re 1 µPa, and a
maximum at 156 dB re 1 µPa at distances between 288 feet and 50 feet, respectively. 9 Both of
these are below the recommendation of 183 dB re 1 µPa for fish less than 2 grams. Additionally,
the vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids, ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet,
respectively, based on values derived in the analysis presented in Noise Appendix and adjusted
for conditions in water. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The expanded reservoir under Alternative A would result in a larger area of inundation compared
to the existing and future baseline conditions, thereby, reducing the amount of riverine habitat
upstream from the new dam available to Monterey roach by approximately 7.7 miles, leaving 8.4
miles of intermittent creek habitat upstream from the expanded reservoir. Because much of
North Fork Pacheco Creek is frequently dry with limited habitat for Monterey roach (see Section
3.12.1), operations of the expanded reservoir would result in less-than significant impacts
because impacts on special-status native resident fish species and their habitat would not be
substantial.
The introduction of CVP water from San Luis Reservoir into the expanded reservoir has the
potential to introduce non-native fish and invertebrate species into upper North Fork Pacheco
Creek, which already supports a community of non-native fish species (i.e., largemouth bass
and green sunfish) similar to that in San Luis Reservoir. The potential introduction of non-native
predators that are currently present (i.e., largemouth bass and green sunfish) in upper North
Fork Pacheco Creek may increase the abundance of some non-native fish species that may
prey on or compete with Monterey roach but would not substantially change the assemblage of
these species. Studies conducted in Anderson Reservoir, which also gets CVP water, species
captured in the reservoir include largemouth bass, which currently occur, and also bluegill, black

Sound effects calculated using values derived in the Noise Appendix, and converted for values in water by adding 63 dB
(https://fas.org/man/dod-101/sys/ship/acoustics.htm)

9
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crappie, threadfin shad, and white catfish (Valley Water 2020) 10. It is assumed that any transfer
of fish species would be similar to those identified in Anderson Reservoir. As noted earlier, North
Fork Pacheco Creek frequently goes dry, which would continue after the expanded reservoir
above the expanded reservoir has been filled. This would result in keeping the numbers of nonnative fish species inhabiting the upper North Fork Pacheco Creek above the expanded
reservoir low. This impact would be less than significant because impacts on native resident fish
species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality and impacts from sound and vibration during construction, as well as
construction duration, Alternative A would have similar impacts as the Proposed Project during
construction. Considering the size of the new reservoir inundation areas and amount of habitat
lost in upper North Fork Pacheco Creek, operations of Alternative A would have similar impacts
as the Proposed Project during operation.
Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction
Under Alternative A, native resident fish (Monterey roach which may be present) would be
precluded from entering the expanded reservoir and dam construction area by the installation of
a cofferdam upstream from the new dam and a functional barrier downstream from the existing
dam. These barriers, along with implementation of the BMPs and PAMMs identified in impact
Fish-1 would minimize water quality effects and prevent access to reservoir construction area.
This impact would be less than significant because impacts on native resident fish species and
their habitat would not be substantial.
The draining of the existing Pacheco Reservoir and removal of North Fork Dam would result in a
temporary loss of habitat for reservoir fishes for a minimum of about six years; however, most, if
not all, of these fish are non-native species. This reservoir frequently dries out (see Section
3.12.3), thus killing off any fish that are present in the reservoir. The decommissioning of North
Fork Dam and removal of the existing reservoir would result in conditions that already currently
occur. Impact caused by construction activities to both the old and expanded reservoirs would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Operations
In addition to capturing inflow from the North Fork Pacheco Creek watershed, water from San
Luis Reservoir would be introduced into the expanded reservoir. This would result in a mixing of
CVP water with water from the North Fork Pacheco Creek watershed. Additionally, Monterey
roach in the expanded reservoir, which would be repopulated by fish in upper North Fork
Pacheco Creek, Monterey roach would have access to increased reservoir habitat compared to
that available in the existing reservoir. There would be a substantial increase in the surface area
and volume of the expanded reservoir; from 187 acres to 1,367 acres and increasing the
available water storage from 5,500 acre-feet to 140,000 acre-feet. This would result in an
increase in reservoir habitat available for Monterey roach and would provide beneficial
conditions for this species presuming it inhabit the expanded reservoir once it is operational.
This impact would be beneficial.
10
Based on Valley Water’s studies to-date, there is no evidence that striped bass have been transported to Anderson Reservoir via
the Pacheco Conduit.
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Introduced water from San Luis Reservoir would be warmer than the ambient expanded
reservoir water, however water will not be conveyed into the expanded reservoir during summer
and fall months when CVP water from San Luis Reservoir would be warm and of poor water
quality. As described in Section 3.20.3.4, there would be no substantial changes to reservoir
water temperature, DO concentrations, or nitrates in the expanded reservoir. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Periodic inspection, maintenance and/or repair of the dam and ancillary facilities could require
short-term (weeks-months) changes in operation that could result in changes in water surface
elevations with potential decreases in habitat for native fish residing in the expanded reservoir.
These operational activities would be similar to the periodic changes the reservoir would be
subjected to as a result of climatic variational and operational demands. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir via the Pacheco Conduit
includes native tule perch, and non-native black crappie, largemouth bass, threadfin shad, and
inland silverside (Valley Water 2020). Non-native centrarchids (e.g., green sunfish and
largemouth bass) currently occupy habitat in Pacheco Reservoir. While the North Fork Pacheco
Creek is intermittent, some habitat for these native and non-native fish may persist during these
conditions that could sustain populations and could result in recolonization of the expanded
reservoir. There would also be a potential for the non-native species to be swept into North Fork
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. Few
Monterey roach currently occur in Pacheco Reservoir, and it is not expected that the numbers
would increase substantially in the expanded reservoir. Those that currently occur are already
exposed to non-native predatory fish species, which would not change under Alternative A. This
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality and available habitat for special-status native resident fish species
during construction, and construction duration, Alternative A would have similar impacts as the
Proposed Project during construction. Considering the year-round availability of reservoir water
and habitat, Alternative A would have similar impacts to the Proposed Project during operation.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative A would affect
special-status resident fish species (Monterey hitch, and Monterey roach) in lower North Fork
Pacheco Creek through potential changes in water quality, sound and vibration effects caused
by blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction-related activities under Alternative A could result in the release and exposure of
contaminants, such as fuels, lubricants, and other construction-related materials. Such
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exposure could adversely affect aquatic habitats, the aquatic food web, and fish populations,
including special-status species, downstream from the construction area. However, BMPs and
PAMMs listed in Section 3.6.3.1 and described in Impact Fish-1, would be in place to reduce the
effects. The SWPPP would contain a sediment monitoring plan to be implemented if a particular
site discharges directly to a water body listed on the CWA (303d) list for sediment. Additional
information is provided in Section 3.20.3.4. PAMM Fish-1 would be implemented, removing and
relocating Monterey roach and Monterey hitch from the lower North Fork Pacheco Creek prior to
the dam removal. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of Alternative A, the North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored to a condition suitable for steelhead. Construction
would occur in two phases:
•

Phase One would begin in the summer after construction begins and includes the initial
excavation of a channel adequate to convey flows between the new dam site and North
Fork Dam. A temporary functional barrier would be installed downstream from North Fork
Dam outlet to preclude fish access to the channel restoration reach.

•

Phase Two would begin in the summer before the final year of construction when alluvial
material excavated as part of channel restoration has had sufficient time to drain and dry
out. Final excavation and/or placement of material and structures necessary to restore a
functional reach of lower North Fork Pacheco Creek to support fish habitat and riparian
vegetation would occur.

Construction activities have the potential to increase turbidity and sedimentation downstream
from the construction area, particularly from the channel restoration activities. The abundance,
distribution, and survival of populations of Monterey roach and Monterey hitch have been linked
to levels of turbidity and silt deposition. Prolonged exposure to high levels of suspended
sediment would create a loss of visual capability in fish in aquatic habitats, leading to reduced
feeding and growth rates. Such exposure would also result in a thickening of the gills, potentially
causing the loss of respiratory function; in clogging and abrasion of gills; and in increased stress
levels, which in turn could reduce tolerance to disease and toxicants (Waters 1995; Newcombe
and Jensen 1996; Wilber and Clark 2001). Turbidity also could result in increased water
temperature and decreased DO levels, especially in low-velocity pools, which can cause
stressed respiration.
High levels of suspended sediments could also cause redistribution and movement of Monterey
roach and Monterey hitch populations in lower North Fork Pacheco Creek, and could diminish
the character and quality of the physical habitat important to survival of these two species.
Sediment deposition could reduce water depths in stream pools and could contribute to a
reduction in carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment
loading downstream from construction areas would degrade food-producing habitat, by
interfering with photosynthesis of aquatic flora, and could displace aquatic fauna including
Monterey roach and Monterey hitch.
The North Fork Dam would be decommissioned in the second year, and Pacheco Reservoir
would be drained prior to decommissioning. Once the reservoir was empty, the majority of
existing sediment deposited behind North Fork Dam would be moved and stabilized away from
the restored channel, and some sediment would be stabilized in place (additional description of
the restoration channel is provided in the Alternatives Development and Project Description
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Appendix). Winter peak flows during construction would mobilize residual sediment in the
restored channel to some degree, increasing turbidity, suspended sediment, and bedload
material in lower North Fork Pacheco Creek and downstream in Pacheco Creek. As described
in Section 3.20.3.4, the magnitude of the increases would be dependent on the magnitude and
duration of the winter peak flows, but initial increases would likely violate CC Basin Plan water
quality objectives for turbidity. As described in Section 3.12.1.1, the peak flows in North Fork
Pacheco Creek and Pacheco Creek that are likely to be exceeded at least once every five years
are approximately 1,350 cfs and 5,670 cfs, respectively, with some of the flows in Pacheco
Creek coming from the unregulated tributaries (e.g., South Fork Pacheco Creek). In 2017, peak
flows in Pacheco Creek exceeded 11,000 cfs near creek mile 8.0. Monterey roach and
Monterey hitch are currently exposed to increases in turbidity and sedimentation during peak
flows, however, these increases would likely be of greater magnitude if peak flows occurred
during the construction period. While these species may be affected for the duration of a peak
flow event, they have adapted to these types of events and would not be expected to be
substantially affected.
A functional barrier would be installed to prevent access of Monterey roach and Monterey hitch
and steelhead in the restoration channel until the completion of phase two. This barrier would
protect resident fish species from any impacts that would otherwise occur in lower North Fork
Pacheco Creek, including potential exposure to increased turbidity, suspended sediment, and
contaminants. However, prior to construction of the functional barrier, there could be native fish
between the North Fork Dam and the location for the functional barrier. Implementation of
PAMM Fish-1 would require any native fish species (e.g., Monterey roach) remaining in the
lower North Fork Pacheco Creek following the installation of the functional barrier to be
relocated downstream into Pacheco Creek. This impact would be less than significant because
impacts on native resident fish species and their habitat would not be substantial.
Sound and Vibration
Alternative A would have blasting between 150 and 686 feet from the lower North Fork Pacheco
Creek. As described in Impact Fish-1, sound effects over an extended period of time would be
around 137 dB re 1 µPa, and a maximum at 156 dB re 1 µPa at distances between 288 feet and
50 feet, respectively. Both of these are below the recommendation of 183 dB re 1 µPa
(Fisheries Hydroacoustic Working Group 2008). Additionally, as described in Impact Fish-1, the
vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids (Alaska Department of Fish and Game 2013), ranging between
0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet, respectively. Additionally, fish would be precluded
from accessing lower North Fork Pacheco Creek. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Stream Flow and Water Temperature
In the first year of construction (construction year one), stream flows would continue to be
released from North Fork Dam consistent with existing conditions. In construction year two,
flows in lower North Fork Pacheco Creek would continue to be conveyed through the phase one
channel, following the natural hydrograph; there is little to no input from the North Fork Pacheco
Creek watershed, resulting in a dry creek in summer months. In construction years three
through the end of construction, summer flows would be pumped around the construction area,
and winter flows would be conveyed through the inlet/outlet tunnel, also mostly following the
natural hydrograph. Flows during construction, compared with both existing and future baselines
are presented in Section 3.12.3.4. Construction duration under Alternative A is 6.4 years.
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Currently, other than the scour pool immediately below the North Fork Dam spillway, lower North
Fork Pacheco Creek has minimal to no flow from the late spring into the fall, particularly given
that the existing Pacheco Reservoir is drained or nearly drained roughly 60 percent of the time
(see Section 3.12.1 for additional information). Because the creek experiences frequently dry
conditions under existing conditions, this impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative A would affect specialstatus native resident fish species (Monterey hitch, Monterey roach) in lower North Fork
Pacheco Creek through potential changes in water quality, habitat created by the stream
channel restoration, and stream flow and water temperature, and the introduction of non-native
invasive species. Other than discharge from the new dam into the restored reach of North Fork
Pacheco Creek, operational activities that could influence this reach would be limited to
maintenance or repair of features necessary to ensure the functionality of the restored channel.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative A would result in a
release of a blend of water from the CVP and North Fork Pacheco Creek into lower North Fork
Pacheco Creek. Additionally, CVP water would be transferred to the expanded reservoir
primarily between December and May, when water temperatures are typically lower, with less
effect resulting from algal growth and low DO (see Section 3.20.3.4 for additional information).
Under existing conditions, water releases from Pacheco Reservoir are not known to contain
constituents that contribute to the identified impairments to beneficial uses. However, beneficial
uses in Pacheco Creek are identified as impaired as defined by Section 303(d) of the CWA due
to high concentrations of fecal coliforms, low DO, and turbidity. Higher flows would have multiple
beneficial effects, including diluting fecal coliform levels in Pacheco Creek and increasing DO.
Section 3.20.3.4 describes the water quality effects to the Pacheco watershed. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Channel Restoration
The restored channel under Alternative A would provide an additional 1.4 miles of high-quality
habitat for designed for rearing steelhead in lower North Fork Pacheco Creek, which would also
provide habitat for Monterey roach and Monterey hitch. In order to prevent adults from
accessing lower North Fork Pacheco Creek, a picket weir would be installed and operated.
While this could affect access into and out of lower North Fork Pacheco Creek during the
steelhead spawning season, native resident fish would only be temporarily affected by the
barrier and would likely not be affected by its operation. This impact would be less than
significant because impacts on native resident fish species and their habitat would not be
substantial.
Stream Flow and Water Temperature
The fixed flow schedule for the Alternative A is shown in Chapter 2. This flow schedule would
maintain at least 10 cfs in lower North Fork Pacheco Creek, except when flows from the
tributaries exceed the mean monthly baseflow target in January through May (see Section
3.12.3.4 for additional information on monthly flows). When these flows are exceeded, the
release flows from new dam would be 2 cfs in order to provide some water for fish and riparian
vegetation in lower North Fork Pacheco Creek. Additionally, the pulse flows that would be
provided in March and April to enhance conditions for juvenile salmonid migration would also
benefit Monterey roach and Monterey hitch This flow schedule would provide flows in all months
of all years in lower North Fork Pacheco Creek compared to both existing (2017) and future
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(2030) conditions. This impact would be beneficial for special-status native resident fish
because flows would be consistently provided under Alternative A, and thus provide year-round
habitat, which would otherwise not occur.
Effects of operation of the expanded reservoir on water temperature would be similar to existing
and future baselines at the confluence with the South Fork Pacheco Creek as shown in Section
3.20.3.4. However, under the Alternative A, there is an additional 1.4 miles of habitat in lower
North Fork Pacheco Creek with cooler water available to Monterey hitch and Monterey roach.
Year-round flows of cool water in the restored channel would provide suitable conditions for
benthic macroinvertebrates, which, when combined with feeding habitat (e.g., riffles) would
result in improved prey availability because benthic macroinvertebrates provide a source of food
for these species.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions occur under the existing condition. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events from the expanded
reservoir (see Section 3.12.3, Water Resources and Fisheries Numerical Modeling Appendix).
This impact would be beneficial because aquatic invertebrates, which provide a food source for
Monterey hitch and Monterey roach, would benefit by having a consistent flow regime.
Invasive Species
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir through CVP
conveyance systems includes native tule perch, and non-native black crappie, largemouth bass,
threadfin shad, and inland silverside (Valley Water 2020). Non-native fish species (e.g., green
sunfish, largemouth bass, carp) currently occupy habitat in the Pacheco Creek watershed both
upstream and downstream from North Fork Dam, including both Pacheco Reservoir and San
Felipe Lake. There would also be a potential for these species to be swept into the North Fork
Pacheco Creek and Pacheco Creek watershed from upstream stock ponds, some of which are
immediately adjacent (but not connected) to North Fork Pacheco Creek during storm events, as
currently occurs.
Non-native centrarchids primarily use warm, near-shore shallow water habitat in reservoirs for
spawning, rearing, and feeding purposes. To minimize the potential for these non-native fish to
be transported downstream, the outlets that would supply flow to Pacheco Creek for both
routine and emergency release of water would be placed at depths and locations within the
expanded reservoir and not near the shoreline as possible to minimize entrainment of these
non-native species into the outlet structures and subsequent release into the creek.
Largemouth bass, which already occur in the Pacheco Creek watershed, tend to prefer
lacustrine habitats and generally occupy waters with temperatures greater than 71.6°F (22°C),
while black crappie prefer temperatures between 57°F and 79°F (14°C and 26°C) in habitats
with primarily sand or mud bottoms (Stuber et al. 1982). Green sunfish, also found in the
Pacheco Creek watershed, avoid water temperatures less than 79°F (26°C) and prefer streams
with intermittent summer flow (Stuber et al. 1982, Moyle 2002). These fish may continue to
occur in Pacheco Creek; however, due to the habitat conditions, their numbers are not expected
to increase, and may even decrease with slightly reduced water temperatures (see Section
3.20.3.4). Coldwater releases under the new flow regime would favor salmonid species as well
as Monterey roach and Monterey hitch but would not favor the non-native species. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
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Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two striped bass in San Felipe Lake
were observed in a study between March 2005 and November 2006 (Casagrande 2010).
Implementing Alternative A would provide perennial flows in lower North Fork Pacheco Creek
which could result in striped bass moving upstream into Pacheco Creek and potentially into the
restoration reach of lower North Fork Pacheco Creek; however, it is unlikely that more fish than
currently occur in San Felipe Lake would be attracted upstream. The Pacheco Creek channel
does not provide suitable spawning habitat for striped bass, and lower North Fork Pacheco
Creek after restoration would not provide the type of habitat (e.g., depths, substrate) to support
this species, so any potential occupation of the lower North Fork Pacheco Creek would be
temporary and opportunistic. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
While Pacheco Creek and its tributaries upstream from North Fork Dam essentially become
intermittent periodically during low flow and drought conditions, some habitat for these nonnative fish is assumed to persist during these conditions that could sustain populations and
could result in recolonization of the expanded reservoir, however, water temperatures in lower
North Fork Pacheco Creek under the new flow regime would typically be cooler than the
preferred temperature ranges for the non-native predatory fish species. There would also be a
potential for these the non-native species to be swept into North Fork Pacheco Creek and
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. This impact
would be less than significant because impacts on native resident fish species and their habitat
would not be substantial.
The scour pool below North Fork Dam would be restored as part of the larger channel
restoration effort, so non-native fish species, which currently occur in the pool, would be
removed. These species would be less likely to reestablish in the North Fork Pacheco Creek
due to the cooler water temperatures (see Section 3.20.3.4) and the fact that most of these nonnative species are concentrated in the lower reaches of Pacheco Creek and San Felipe Lake 17
miles downstream. The scour pool is currently inhabited by non-native fish species. Removal of
this pool will reduce the attraction of these non-native species into the reach. The threat of nonnative fish species on special-status native fish in lower North Fork Pacheco Creek would not be
substantial; therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, as well as construction duration,
Alternative A would have similar impacts as the Proposed Project during construction.
Considering changes in water quality, water temperature, and invasive species, Alternative A
would have similar impacts as the Proposed Project during operation. While both the Proposed
Project and Alternative A would provide year-round flows, the Proposed Project would
implement variable flows which includes higher pulse flows to benefit upstream adult migration
and downstream juvenile migration, but Alternative A would have a fixed flow schedule with
pulse flows for downstream juvenile migration. Alternative A would have similar impacts as the
Proposed Project during operation, but the Proposed Project would have greater benefits.
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Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative A would affect native
resident fish species (Monterey hitch and Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, sound and vibration effects caused by blasting,
channel restoration activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction activities under Alternative A have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described for Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, improvements to the SR
152/Kaiser-Aetna Road interchange and use of SA 13 southwest of this interchange has the
potential to introduce contaminants such as fuels and lubricants to Pacheco Creek if a high flow
event (100-year event or greater) occurs. However, implementation of the BMPs and PAMMs,
listed in Section 3.6.3.1 and described in Impact Fish-1, the impacts to Monterey roach and
Monterey hitch in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on native resident fish species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of Alternative A, the North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3.
Implementation of PAMM Fish-1 would result in installation of a temporary functional barrier
downstream from the North Fork Dam outlet scour pool to prevent movement upstream during
construction. If construction begins in a wet year, there is a potential for Monterey roach and
Monterey hitch to be exposed to increased turbidity, and suspended sediment. Monterey hitch
and Monterey roach are currently exposed to increases in turbidity and sedimentation during
peak flows; however, these increases would likely be of greater magnitude if peak flows
occurred during the construction period. While these species may be affected for the duration of
a peak flow event, they have adapted to these types of events. This impact would be significant
because impacts on special-status native resident fish species and their habitat would be
substantial.
Mitigation and Significance After Mitigation
With implementation of Mitigation Measure WQ-1a described in Section 3.20.3.5, a sediment
control and management plan would be developed and implemented. The plan would require
removal of most sediments deposited behind North Fork Dam and construction of sediment
retention structures within the restoration reach of lower North Fork Pacheco Creek. This
measure is intended to reduce impacts to special-status native resident fish with respect to
turbidity and suspended sediments that affect feeding, growth, and respiration to a less-thansignificant level.
Sound and Vibration
There would be no effects to Monterey roach or Monterey hitch due to sound and vibration
effects because the activities that may result in noise or vibrations to waterways would occur
upstream from Pacheco Creek beyond the range of effects. There would be no impact to
special-status native resident fish in Pacheco Creek due to changes in sound or vibration
caused by blasting.
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Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under impact Fish-3. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative A would affect specialstatus native resident fish species (Monterey roach, Monterey hitch) in Pacheco Creek through
potential changes in water quality, and stream flow and water temperature.
Water Quality
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir would result in a
release of a blend of CVP water and North Fork Pacheco Creek water and could also result in
the transfer of algae or contaminants. Effects to Monterey roach and Monterey hitch in Pacheco
Creek would be similar to those described under Impact Fish-3. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
Under Alternative A, flows in Pacheco Creek would be released under a fixed flow schedule as
described in impact Fish-3. This would reduce any disruption of fish movement between
habitats. This impact would be beneficial.
Operation of the expanded reservoir could alter geomorphic processes by reducing the
frequency and magnitude of high and intermediate flows as described in Section 3.12.3.4.
However, unregulated tributaries (e.g., South Fork Pacheco Creek) would continue to provide
peak flows that could help manage the geomorphic processes. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years11 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk
of stranding fish. Any decision to implement a dryback would be informed by agency
discussions. Both Monterey roach and Monterey hitch have adapted to nearly annual drybacks,
which is more frequent than would occur under Alternative A. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative A would be similar to, and typically slightly lower than those under existing and
future baselines except in May through August at the confluence with the South Fork Pacheco
Creek (creek mile 0). While the May through August temperatures are slightly higher, the
highest average monthly temperature no higher than 57°F (13.9°C) under existing conditions
(2017) and future conditions (2030). Water temperatures at or below 64.4°F (18°C) (the
temperature considered optimal for steelhead rearing) would be present for more creek miles
between the new dam outlet and creek mile 8 under Alternative A compared to the existing and
future baseline conditions (Figure 3.6-5). Both Monterey roach and Monterey hitch have a
11

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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greater temperature tolerance range than steelhead, so these temperatures would be suitable
for those species. See Section 3.20.3.4 for additional information. This impact would be less
than significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Year-round flows in Pacheco Creek would provide suitable conditions for benthic
macroinvertebrates. This would result in improved prey availability for Monterey roach and
Monterey hitch. Benthic macroinvertebrates provide a source of food for these species. Aquatic
invertebrates could be adversely affected by rapid flow fluctuations or dewatering, but these
conditions currently occur under existing conditions. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events. Continuous flows would
also benefit the riparian vegetation growth, potentially leading to increased stream shading. This
could lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.

Source: Pacheco Creek Steelhead Habitat Suitability Model Simulations
Note: Simulation period is 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix
Key: °F = degrees Fahrenheit

Figure 3.6-5. Distance for which 64.4°F (18°C) Water Temperatures Travel Downstream for
Alternative A Under Existing (2017) Conditions (upper graph) and Future (2030)
Conditions (lower graph)
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Invasive Species
Monterey roach and Monterey hitch could be affected by the introduction of invasive species
from San Luis Reservoir during the transfer of water from San Luis Reservoir to the expanded
reservoir. Conditions of the potential transfer are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, as well as construction duration,
Alternative A would have similar impacts as the Proposed Project during construction.
Considering changes in water quality, water temperature, and invasive species, Alternative A
would have similar impacts as the Proposed Project during operation. While both the Proposed
Project and Alternative A would provide year-round flows, the Proposed Project would
implement variable flows which includes higher pulse flows to benefit upstream adult migration
and downstream juvenile migration, but Alternative A would have a fixed flow schedule with
pulse flows for downstream juvenile migration. Alternative A would have similar impacts as the
Proposed Project during operation, but the Proposed Project would have greater benefits.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operations
Part of the construction for the conveyance pipeline includes trenchless tunneling underneath
South Fork Pacheco Creek which provides habitat Monterey hitch. An approximately 11-footdiameter tunnel excavation would be required for the approximately 350-foot-long trenchless
crossing. The trenchless crossing would be approximately 12 feet below the channel of South
Fork Pacheco Creek. During detailed design of the trenchless crossing/tunnel, analyses will
identify the minimum slurry pressure required to achieve excavation face stability and maintain
surface ground movements within acceptable levels. Once tunneling begins, ground movement
will be monitored at regular intervals to determine whether the ground is responding as
predicted to confirm the design calculations and to allow for refinements of the tunneling
operation to achieve the appropriate balance of parameters before tunneling beneath the creek.
This will assist in preventing any potential fractures into the creek bed that could introduce
drilling fluids into South Fork Pacheco Creek or Pacheco downstream. Because the tunnel is so
far below the creek bed, minimal direct effects will happen to South Fork Pacheco Creek. This
activity would occur during the dry season, which would reduce the likelihood of fish presence in
the area of the tunneling. Any vibrations caused by the trenchless tunneling would be lower than
vibrations caused by blasting effects described in Impact Fish-4, under the construction impacts
for sound and vibration. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Perennial flow in Pacheco Creek would provide improved movement between the South Fork
Pacheco Creek and Pacheco Creek for Monterey roach. However, South Fork Pacheco Creek
is an unimpaired system, which means the creek would continue to dry out consistent with
existing conditions. Monterey roach that move upstream into the South Fork Pacheco Creek
may then experience stranding or even desiccation. Because the South Fork Pacheco Creek is
an unregulated system, it is unlikely that there would be substantial changes to the fish
abundance as the creek would continue to go dry in most years. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
tunneling activities and impacts on Monterey roach during construction, Alternative A would
have similar impacts as the Proposed Project during construction. Considering changes in
stream habitat and restricted fish movement into and within South Fork Pacheco Creek,
Alternative A would have similar impacts as the Proposed Project during operation.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for native
special-status resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and
Pajaro River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, potentially changing its bathymetry.
However, this is a similar to naturally occurring flood flows (i.e., 2017) that periodically occur
under existing conditions. Habitat for Monterey hitch in San Felipe Lake, Miller Canal,
Tequisquita Slough and the Pajaro River would continue persist over time. Therefore, this
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Operations under Alternative A could have some effects caused by a potential increase in
volume of San Felipe Lake, and periodic increased flows through Miller Canal and Tequisquita
Slough into the Pajaro River. This will result in increased habitat for both Monterey hitch and
non-native fish in San Felipe Lake. The increase in habitat would not result in a substantial, if
any, change in the number or density of non-native predatory fish. Therefore, the effect on
Monterey hitch in San Felipe Lake would be minimal. The change in flow regime would result in
CVP water blended with Pacheco water flowing in and out of San Felipe Lake. However, these
blended flows would not substantially change the quality or quantity of habitat available to
Monterey hitch in San Felipe Lake, Miller Canal, Tequisquita Slough, or the Pajaro River. Native
resident fish that utilize habitat in San Felipe Lake, Miller Canal, and the Pajaro River would not
be impacted by introduction of CVP water. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two adult striped bass in San Felipe
Lake in were observed between March 2005 and November 2006 (Casagrande 2010). The
number of striped bass in San Felipe Lake, Miller Canal, or the Pajaro River would not change
with the implementation of Alternative A. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project Alternative A would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
impacts on native resident fish species during construction, Alternative A would have similar
impacts as the Proposed Project during construction. Considering changes in flow, volume, and
habitat conditions for predatory species in San Felipe Lake, Miller Canal, and Pajaro River,
Alternative A would have similar impacts as the Proposed Project during operation. While both
the Proposed Project and Alternative A would provide year-round flows, the Proposed Project
would implement variable flows which includes higher pulse flows to benefit upstream adult
migration and downstream juvenile migration, but Alternative A would have a fixed flow schedule
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with pulse flows for downstream juvenile migration. Alternative A would have similar impacts as
the Proposed Project during operation, but the Proposed Project would have greater benefits.
Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction
As part of Alternative A, North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3. A functional
barrier would be installed downstream from the scour pool below the North Fork Dam outlet to
prevent movement upstream during construction. However, if construction begins in a wet year,
there is a potential for steelhead and Pacific lamprey to be present in lower North Fork Pacheco
Creek downstream from the existing dam. These fish would be exposed to increased turbidity,
suspended sediment, and contaminants, however, implementing the BMPs and PAMMs
described in Impact Fish-1 would help reduce the water quality and sedimentation impacts, and
also PAMM Fish-1 and PAMM Fish-2 would preclude the presence of steelhead and Pacific
lamprey in lower North Fork Pacheco Creek during construction through the placement of
exclusion barriers. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative A would affect specialstatus anadromous fish species in lower North Fork Pacheco Creek through potential changes
in water quality, habitat created by the stream channel restoration, and stream flow and water
temperature that could affect steelhead and Pacific lamprey.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative A would result in a
release of a blend of CVP water and North Fork Pacheco Creek water from the new dam.
Supplemental CVP inflows would result in a long-term average blend of 55 percent natural
inflow from North Fork Pacheco Creek watershed and 45 percent CVP supplies by volume in
the expanded reservoir (see Section 3.20.3.4). Additionally, CVP water would be transferred to
the expanded reservoir primarily between December and May, in which the water temperatures
are lower, with less effect resulting from algal growth and low DO (see Section 3.20.3.4 for
additional information).
Philopatry (i.e., homing) to natal creeks is a fundamental life-history trait of most anadromous
salmonids (Keefer and Caudill 2014). Water chemistry of the natal river system of an upmigrating salmonid is particularly important given the use of olfaction for route finding and home
site recognition (Keefer and Caudill 2014). Therefore, the introduction of out-of-basin CVP water
from the Delta via San Luis Reservoir may hinder the imprinting of juvenile steelhead on water
from Pacheco Creek or Pajaro River, thereby affecting the homing behavior of adults returning
to spawn. Pacific lamprey is not philopatric (Clemens et al. 2019), so are not likely affected by
changes in the water chemistry through the addition of CVP water.
Steelhead could be affected by the presence of CVP water, causing adult SCCC steelhead in
the ocean to either stray into the Sacramento-San Joaquin Delta or for Central Valley steelhead
to stray into the Pajaro River watershed. In the Santa Ynez River, a biological opinion for
steelhead provided by NMFS dealing with water blends stated that imported water would not
exceed 50 percent of the total rate of releases to the river (NMFS 2000). A long-term average
would have a blending ratio of less than 50 percent CVP water; however, some years—mostly
in extended droughts—this may exceed 50 percent. Although, it is important to note that without
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the addition of CVP water, under existing conditions, there would not be sufficient amounts of
water to support a self-sustaining steelhead or lamprey population on an annual basis. This
impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants from San Luis
Reservoir would be the same as described in Impact Fish-3. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Channel Restoration
Under Alternative A, the effects of channel restoration in lower North Fork Pacheco Creek on
anadromous fish would be similar to those effects described in impact Fish-3. This impact would
be beneficial.
Stream Flow and Water Temperature
Under Alternative A, lower North Fork Pacheco Creek would experience contiguous flow which
would sustain the unrestricted movement of anadromous fish as necessary to meet their life
history requirements. Operation of the expanded reservoir could alter geomorphic processes by
reducing the frequency and magnitude of high and intermediate flows as described in Section
3.12.3.4. The fixed flow schedule would be followed, including 30 cfs pulse flow releases in
March and April (see Chapter 2). Pulse flow releases from the expanded reservoir would occur
in years where the unregulated tributaries (e.g., South Fork Pacheco Creek) would not
contribute sufficient flows to meet the pulse flow requirements. Releases would be 2 cfs when
the unregulated tributaries meet the pulse flow requirements at the USGS stream gage
11153000 near creek mile 8.5. The release of pulse flows would enhance both adult and juvenile
steelhead migration. These pulse flows may benefit other special-status anadromous species
(i.e., Pacific lamprey0, that have the potential migrate into Pacheco Creek. This impact would be
beneficial.
The contiguous nature of the flows could provide the opportunity for predatory fish movement
into anadromous fish habitat in lower North Fork Pacheco Creek, a section in which non-native
predatory fish species may currently periodically occur. However, cooler water temperatures
(typically below 60°F) (see Section 3.20.3.4) provided in the restoration reach of North Fork
Pacheco Creek and subsequently to Pacheco Creek would be less conducive to non-native
predatory species which typically prefer water temperatures greater than 68°F (20°C) and occur
in San Felipe Lake and nearby ponds. These cooler water temperatures would help reduce
establishment of predatory fish species in North Fork Pacheco Creek where steelhead
spawning, and rearing activity is anticipated. Conditions suitable for steelhead would be suitable
for Pacific lamprey if they migrate into Pacheco Creek. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
To control the spread of willows from encroaching on sycamore alluvial woodland habitat, flow
releases that result in drybacks in Pacheco Creek may be implemented in critical years12 when
inflows into the expanded reservoir would be low, and the habitat conditions less suitable for
steelhead. The decision to implement a dryback (including extent. timing and duration) would be
made in coordination with the agencies. Lower North Fork Pacheco Creek would maintain at
least 2 cfs to support any rearing steelhead, if present, and to support the riparian vegetation.
Ramping rates would be set at 1 cfs every four hours to reduce the risk of stranding fish.
12

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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Because flows would be maintained, even at a low level, in lower North Fork Pacheco Creek,
and because the fish in the system under existing conditions already experience drybacks, this
impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The effects of changes in water temperature are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
By providing continuous year-round flows, groundwater levels would be higher and could lead to
greater surface-groundwater interaction. This would help lower the water temperatures where
the interactions are the greatest. Additional information is provided in Section 3.20.3.4 and
Section 3.12.3.4. This impact would be beneficial.
Year-round flows would provide suitable conditions for benthic macroinvertebrates. This would
result in improved prey availability. Benthic macroinvertebrates provide a source of food for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions currently occur. However, lower North Fork Pacheco Creek would not
experience rapidly changing flows except during spill events. Continuous flows would also
benefit the riparian vegetation growth, potentially leading to increased stream shading. This can
lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.
Cohort scores derived from the PCSHSM for the Alternative A in all water year types for a
comparison against the existing conditions and future conditions are presented in Table 3.6-5.
Implementation of Alternative A would significantly increase the cohort score, by as much as
4,630 percent for existing conditions in critical water years when there is minimal habitat
available in baseline conditions, which indicates improved conditions for steelhead survival in
the lower North Fork Pacheco Creek. This impact would be beneficial.
Table 3.6-5. Cohort Scores for the Alternative A Under Existing (2017) and Future (2030)
Conditions
Existing Conditions (2017)
Future Conditions (2030)
Baseline Alternative A
Percent
Baseline Alternative A
Percent
Year Type
Cohort
Cohort
Change from
Cohort
Cohort
Change from
Score
Score
Baseline
Score
Score
Baseline
Wet

9.3

18.4

99%

8.5

18.0

111%

Above Normal

6.0

17.8

199%

7.7

18.4

138%

Below Normal

7.5

17.3

130%

6.1

16.8

177%

Dry

3.0

15.0

393%

4.1

15.6

279%

Critical

0.2

11.8

4,630%

0.6

11.8

2,036%

Average

5.8

16.4

183%

5.9

16.4

181%

Note: Water year type is based on Sacramento Valley Water Index. Additional information on water temperature modelling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
% = percent

Invasive Species
Anadromous fish in lower North Fork Pacheco Creek could be affected by the introduction of
invasive species from San Luis Reservoir in conjunction with CVP transfer of water from San
Luis Reservoir to the expanded reservoir. However, habitat conditions, including water
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temperature, would be less conducive to supporting non-native species. Conditions of the
potential transfer are described under Impact Fish-3. This impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, as well as construction duration,
Alternative A would have similar impacts as the Proposed Project during construction.
Considering changes in water quality, water temperature, and invasive species, Alternative A
would have similar impacts as the Proposed Project during operation. While both the Proposed
Project and Alternative A would provide year-round flows, the Proposed Project would
implement variable flows which includes higher pulse flows to benefit upstream adult migration
and downstream juvenile migration, but Alternative A would have a fixed flow schedule with
pulse flows for downstream juvenile migration. Alternative A would have similar impacts as the
Proposed Project during operation, but the Proposed Project would have greater benefits. Both
the Proposed Project and Alternative A would have an increase in Cohort Score; therefore,
Alternative A would have similar impacts as the Proposed Project during operation.
Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative A could affect
anadromous fish species (i.e., SCCC steelhead and Pacific lamprey) in Pacheco Creek through
potential changes in water quality, sound and vibration effects caused by blasting, channel
restoration activities, and changes in stream flow and water temperature.
Water Quality
Construction activities under Alternative A have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described for Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, the proposed
improvements to the SR-152/Kaiser-Aetna Road interchange and use of SA 13 south west of
this interchange has the potential to introduce contaminants such as fuels and lubricants to
Pacheco Creek if a high flow event (100-year event or greater) occurs. However, with
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, as well as PAMM Fish-2 (which will exclude anadromous fish from accessing San Felipe Lake
and Pacheco Creek, or relocate them if the barrier is unsuccessful) impacts to anadromous fish
species in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
Sound and Vibration
There would be no effects to anadromous fish due to sound and vibration effects because the
activities that may result in noise or vibrations to waterways would occur upstream from
Pacheco Creek. There would be no impact to special-status anadromous fish in Pacheco Creek
due to changes in sound or vibration caused by blasting.
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Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-4. Currently, other than the scour pool immediately below the North Fork
Dam spillway, lower North Fork Pacheco Creek has minimal to no flow from the late spring into
the fall, particularly given that the existing Pacheco Reservoir is drained or nearly drained
roughly 60 percent of the time (see Section 3.12.1 for additional information). If a wet year
occurs during the construction period, there is a potential for anadromous fish to migrate into
Pacheco Creek. However, implementation of PAMM Fish-2 would preclude the presence of
anadromous fish in Pacheco Creek through the installation of an exclusion barrier, or, if flows
are too high for the barrier to be successful at exclusion, through collection and relocation in
Pacheco Creek or other suitable habitat available in the Pajaro River watershed. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative A would affect specialstatus anadromous fish species in Pacheco Creek through potential changes in water quality,
and stream flow and water temperature.
Water Quality
The effects of the transfer of CVP water on steelhead and Pacific lamprey in Pacheco Creek
under Alternative A would be the same as described under Impact Fish-7. This impact would be
less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants would be the
same as described in Fish-3. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
Under Alternative A, Pacheco Creek would experience contiguous flow except during dryback
periods, which would be determined in consultation with agencies. The fixed flow schedule
would be followed, including pulse flow releases for adult and juvenile migration. Pulse flow
releases from the expanded reservoir would occur in years where the unregulated tributaries
are not contributing sufficient flows to meet the pulse flow requirements in a similar manner as
described in Impact Fish-7. This impact would be beneficial.
Operation of the expanded reservoir would affect ecologically important geomorphic processes
by reducing the frequency and magnitude of high and intermediate flows. As described in
Section 3.12.3.4, surface flows in Pacheco Creek under operation of Alternative A would
decrease in wet winter months (January through March); the increased capacity of the
expanded reservoir would reduce the timing and volume of water released during high flow
events. The magnitude of flow decreases would be reduced with distance downstream as more
unregulated tributaries flow into Pacheco Creek. As described in Section 3.12.3.4, for Alternative
A, surface flows downstream in Pacheco Creek at creek mile 0 from January through March
would be 38 to 59 percent less in wet years under existing (2017) conditions, and 45 to 59
percent less in wet years under future (2030) conditions. By creek mile 8, decreases in mean
monthly flows In Pacheco Creek between January and March would be approximately 17 to 21
percent for existing conditions and 21 to 22 percent for future conditions.
The net effect of Alternative A would be increased flows released into lower North Fork Pacheco
Creek and conveyed to Pacheco Creek in spring, summer, and fall months, and decreased
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flows in winter months under existing and future conditions compared to the baselines. These
changes would not impact surface water users in the Pajaro River watershed due to the minor
amount of surface diversions and the relatively minor change in total contribution of Pacheco
Creek to Pajaro River. As described previously, Pacheco Creek tributaries provide
approximately 45 percent of the total flow in winter months. In high flow events, these tributary
flows, combined with the release flows may be sufficient to trigger geomorphic processes that
could affect habitat for anadromous fish species. The reduction in high flows would have a
minimal effect on steelhead adult migration as there will still be an attraction flow provided. The
effects to incubating steelhead eggs would be reduced due to the potential reduction for redd
scouring. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
The contiguous nature of the flows in Pacheco Creek could provide the opportunity for predatory
fish movement into anadromous fish habitat in Pacheco Creek, where non-native predatory fish
species may currently periodically occur. However, cooler water temperatures (typically below
60°F, though may reach 67°F in the upper 4 miles in July – September) would be less conducive
to non-native predatory species that occur in San Felipe Lake and nearby ponds, which typically
prefer water temperatures greater than 68°F (20°C) (see Section 3.20.3.4 for discussion on
water temperatures). Water temperatures at creek mile 8 are more conducive to the habitat
conditions preferred by the predatory non-native species (an area in which they currently occur),
however, this is downstream from steelhead rearing habitat. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
would be similar to and typically slightly lower than those under existing and future baselines
except at the confluence with the South Fork Pacheco Creek from May through August. While
the May through August temperatures are slightly higher, the average monthly temperature no
higher than 57°F (13.9°C) under existing and future conditions (see Section 3.20.3.4). Water
temperatures at or below 64.4°F (18°C) (the temperature considered optimal for steelhead
rearing) would extend further downstream under Alternative A compared to both existing and
future baselines (Figure 3.6-5). This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
To control the spread of willows from encroaching on sycamore alluvial habitat, flow releases
that result in drybacks in Pacheco Creek may be implemented in critical years 13 based on
agency consultation. Lower North Fork Pacheco Creek would maintain at least 2 cfs to support
any rearing steelhead, if present, and to maintain hydrologic conditions necessary to sustain
riparian vegetation. Ramping rates would be set at 1 cfs every four hours in order to reduce the
risk of stranding fish. Because flows would be maintained, even at a low level, in lower North
Fork Pacheco Creek, and because juvenile steelhead in the system under existing conditions
already experience drybacks, this impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help lower the water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
13

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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The effects of changes in water temperature under Alternative A are described under Impact
Fish-4. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
As described in Impact Fish-7, cohort scores derived from the PCSHSM for the Alternative A in
all water year types for a comparison against both existing and future baselines are presented in
Table 3.6-5. Implementation of Alternative A would substantially increase the cohort score, which
indicates improved conditions for steelhead survival throughout Pacheco Creek. This impact
would be beneficial.
Invasive Species
Anadromous fish could be affected by the introduction of invasive species from San Luis
Reservoir through introduction of CVP water into Pacheco Creek. Movement of CVP water is
under Impact Fish-3. This impact would be less than significant because impacts on specialstatus anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, as well as construction duration,
Alternative A would have similar impacts as the Proposed Project during construction.
Considering changes in water quality, water temperature, and invasive species, Alternative A
would have similar impacts as the Proposed Project during operation. While both the Proposed
Project and Alternative A would provide year-round flows, the Proposed Project would
implement variable flows which includes higher pulse flows to benefit upstream adult migration
and downstream juvenile migration, but Alternative A would have a fixed flow schedule with
pulse flows for downstream juvenile migration. Alternative A would have similar impacts as the
Proposed Project during operation, but the Proposed Project would have greater benefits. Both
the Proposed Project and Alternative A would have an increase in Cohort Score; therefore,
Alternative A would have similar impacts as the Proposed Project during operation.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operations
Construction of the conveyance pipeline via a tunnel 12 feet below the channel of South Fork
Pacheco Creek would affect special-status anadromous fish in a manner similar to those
described for Monterey hitch under impact Fish-5. Any vibrations caused by the trenchless
tunneling would be lower than vibrations caused by blasting effects described for construction
impacts for sound and vibration in Impact Fish-4, which were less than significant.
Implementation of PAMM Fish-2 would result in steelhead being blocked from Pacheco Creek
through a barrier in Miller Canal and/or Tequisquita Slough, and thus anadromous fish would not
be in South Fork Pacheco Creek during construction. There would be no impact because
impacts on special-status anadromous fish species would not be present.
Under Alternative A, perennial flow in Pacheco Creek would provide improved movement
between the South Fork Pacheco Creek and Pacheco Creek by steelhead and Pacific lamprey.
However, South Fork Pacheco Creek is an unregulated system, which means it would continue
to dry out similar to existing conditions. Fish that move upstream into the South Fork Pacheco
Creek may then experience stranding or even desiccation. Because South Fork Pacheco Creek
is an unregulated system, it is unlikely there would be substantial changes to the fish
abundance as the creek would continue to go dry in most years. This impact would be less than
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significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project Alternative A would have similar impacts. Considering
tunneling activities and impacts on special-status anadromous fish species during construction,
Alternative A would have similar impacts as the Proposed Project during construction.
Considering changes in stream habitat and restricted fish movement into and within South Fork
Pacheco Creek, Alternative A would have similar impacts as the Proposed Project during
operation.
Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and Pajaro
River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the channel restoration,
there is a potential for fine sediments to be flushed downstream if a high flow event occurs in
the early stages of construction. This could result in sediments settling in San Felipe Lake,
similar to conditions in the 1990s when CVP water was released to Pacheco Creek for several
years by San Benito Water District. Steelhead, and potentially Pacific lamprey that migrate
through San Felipe Lake, Miller Canal/Tequisquita Slough, and the Pajaro River would not be
impacted the introduction of sedimentation caused by construction because fish would be
precluded from accessing San Felipe Lake through a barrier (PAMM Fish-2). This impact would
be less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
Operations of Alternative A would introduce CVP water blended with water from the Pacheco
watershed would flow into and out of San Felipe Lake, and thus into Miller Canal and/or
Tequisquita Slough, and Pajaro River. However, by the time steelhead have reached these
systems (including other steelhead in other Pajaro tributaries), it is likely that smoltification
would begin and imprinting would have already occurred, and impacts would be reduced. This
impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
San Felipe Lake, and likely Miller Canal and/or Tequisquita Slough, and Pajaro River support
non-native predatory fish species, including resident largemouth bass, and periodically striped
bass that could migrate up the Pajaro River. Operations under Alternative A would not cause
substantial changes to habitat conditions in San Felipe Lake for these predatory species, and
therefore, there would be minimal changes to the level of interactions between anadromous fish
and predatory fish species as anadromous fish migrate through the Pajaro River, Miller
Canal/Tequisquita Slough, and San Felipe Lake. While there is a potential that, with perennial
flows, striped bass could continue moving upstream into Pacheco Creek, there is no indication
that striped bass enter San Felipe Lake in high numbers (Casagrande 2010), so not many
would pass upstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
impacts on special-status anadromous fish species during construction, Alternative A would
have similar impacts as the Proposed Project during construction. Considering changes in flow,
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volume, and habitat conditions for predatory species in San Felipe Lake, Miller Canal, and
Pajaro River, Alternative A would have similar impacts as the Proposed Project during operation.
While both the Proposed Project and Alternative A would provide year-round flows, the
Proposed Project would implement variable flows which includes higher pulse flows to benefit
upstream adult migration and downstream juvenile migration, but Alternative A would have a
fixed flow schedule with pulse flows for downstream juvenile migration. Alternative A would have
similar impacts as the Proposed Project during operation, but the Proposed Project would have
greater benefits
Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
The excavation of sediments stored in Pacheco Reservoir in conjunction with the restoration of
lower North Fork Pacheco Creek would result in removal of alluvial sediment which are
assumed to be occupied by California floater mussels. While this species typically occurs in
riverine habitat, they have been observed directly upstream from the North Fork Dam where the
shoreline of Pacheco Reservoir is periodically exposed, shells of this species have been
observed by biologists on numerous occasions in conjunction with other field investigations.
While the Pacheco Reservoir frequently dries out (one in four years), this species of mussel can
burrow down to moist soils to avoid desiccation. Activities associated with channel restoration,
including excavation of reservoir sediment would result in displacement or destruction of habitat
and individuals. Implementation of PAMM Fish-3 would require qualified biologists to identify
populations during Phase one construction efforts and relocate them to locations that provide
suitable habitat within the Pacheco Creek or Pajaro River watersheds. This impact would be
less than significant because impacts to California floater mussels would not be substantial.
Operation under Alternative A would result in perennial flows, which would allow California
floater mussels to remain submerged in a wetted environment. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project Alternative A would have similar impacts. Considering
the risks associated with excavation of reservoir sediment and displacement or destruction of
habitat and individuals, Alternative A would have similar impacts as the Proposed Project during
construction. Considering the continuous reservoir inundation and stream flow, Alternative A
would have similar impacts as the Proposed Project during operation.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
There are no construction-related activities that would occur within the Delta under Alternative A.
Therefore, there would be no impact.
There would be negligible changes to Delta conditions under the Proposed Project, including
X2, Old and Middle River reverse flows, and exports for both the CVP and SWP (see Section
3.20.3.4). There would be almost no change to the location of X2 under the Proposed Project
compared to both existing and future conditions. Additionally, under the Proposed Project, there
would be a less than one percent change, both in the positive and negative flow direction for the
average Old and Middle River flows (which would not change the frequency in which 5,000 cfs
is exceeded), and in the exports to both the Banks and Jones Pumping Plants in the south
Delta. This impact would be less than significant because impacts on special-status
anadromous and resident fish species and their habitat would not be substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
there are no construction activities, Alternative A will have similar impacts as the Proposed
Project during Project during construction. Considering the alteration of the Delta hydraulics,
Alternative A will have similar impacts as the Proposed Project during operation.
Summary of Effects to Special-Status Fish in the Primary Study Area
Table 3.6-6 provides an overview of the effects to special status native resident and
anadromous fish species in the primary study area under the Alternative A.
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Table 3.6-6. Alternative A Summary of Effects to Special-Status Fish in the Primary Study Area
Construction
Stream/
Level of
Reservoir/
Species
Significance
Impact Summary
Discussion
Waterway
(Mitigation
(Post-Mitigation)
Measure)
Upper North
Fork Pacheco
Creek

Monterey
Roach

Monterey
Roach

LTS

LTS

Impacts to resident fish from direct
construction impacts, including water
quality dewatering the existing
reservoir would not be substantial as
fish will be precluded or moved from
the construction area

Beneficial and LTS

LTS

Impacts to mussels during the dam
decommissioning would not be
substantial with the implementation of
PAMM Fish-3

Beneficial

Pacheco
Reservoir

California
Floater Mussel

Impacts to resident fish from changes
in water quality, sound and vibration
would not be substantial because of
LTS
the implementation of BMPs, PAMMs,
and distance from the fish in the creek.

•

Lower North
Fork Pacheco
Creek

Monterey
Roach,
Monterey Hitch
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LTS

•

Impacts to resident fish from
changes in water quality would
not be substantial due to the
implementation of BMPs and
PAMMs
Installation of a functional barrier Beneficial and LTS
and implementation of PAMM
Fish-1 would preclude native
resident fish presence in the lower
North Fork Pacheco Creek during
construction activities.

Operation
Discussion
Effects from the change in the reduction in
habitat area, the creek upstream of the
expanded reservoir would remain
intermittent

•

Resident fish would experience an
increase in habitat in the expanded
reservoir.

•

Effects from changes in water
temperature and non-native species
introduction would be similar to what
the native resident fish currently
experience

Mussels would benefit from continual
reservoir inundation

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.4 miles of restored
stream habitat would provide benefits
for fish and benthic invertebrates

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species
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Table 3.6-6. Alternative A Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation))

SCCC Steelhead,
LTS
Lower North Fork Pacific Lamprey
Pacheco Creek
(contd.)

California Floater
Mussel
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LTS

Installation of a functional barrier and
implementation of PAMM Fish-2 would
preclude anadromous fish presence in the
lower North Fork Pacheco Creek during
construction activities.

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial and
LTS

Beneficial

Operation
Discussion

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.8 miles of restored
stream habitat would be beneficial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

Drybacks would be implemented
through an adaptive management
process and would occur when
steelhead are not present or in low
numbers in the upper reaches

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species

Mussels would benefit from perennial flows
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Table 3.6-6. Alternative A Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

•

Monterey Hitch,
Monterey Roach

Significant
(LTM with
Mitigation
Measures
WQ-1a)

•

•
Pacheco Creek

Effects to resident fish from changes
in water quality due to contaminant
introduction would not be substantial
due to the implementation of BMPs
and PAMMs
Effects to resident fish from changes
in water quality due to increased
sedimentation would be significant if a Beneficial and
LTS
sediment flush occurs during a high
flow event. Implementing Mitigation
Measure WQ-1 will reduce this to less
than significant

Implementation of PAMM Fish-2 would
prevent anadromous fish, particularly
steelhead from entering or remaining in
Pacheco Creek during construction.

LTS and
Beneficial

California Floater
Mussel

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial
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LTS

Discussion

•

Impacts to resident fish from changes
in water quality would not be
substantial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure of native fish to nonnative fish species would not be
increased because flow and
temperature conditions are less
suitable for non-native species

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

Impacts to resident fish from sound
and vibration and from changes in flow
and temperature would not be
substantial

SCCC Steelhead,
LTS
Pacific Lamprey

Operation

Mussels would benefit from perennial flows
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Table 3.6-6. Alternative A Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

Operation
Discussion

Perennial flows would provide better
access for native fish to the South Fork
Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs

LTS

Impacts to resident fish from sound and
vibration would not be substantial
because of the depth of the trenching
activity

SCCC Steelhead

NI

Installation of a barrier in Miller Canal and
Tequisquita Slough (PAMM Fish-2) would
LTS
preclude anadromous fish presence in
South Fork Pacheco Creek.

Perennial flows would provide better
access for anadromous fish to the South
Fork Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs

Monterey Hitch

LTS

Impacts to resident fish from
sedimentation during construction would
not be substantial

Impacts to resident fish resulting from the
presence of non-native species would not
be substantial

Monterey Roach
South Fork
Pacheco Creek

San Felipe Lake/
Miller Canal/
Tequisquita
Slough
SCCC steelhead,
LTS
Pajaro River
Pacific Lamprey

Impacts to anadromous fish from
sedimentation during construction would
not be substantial and implementation of
Fish-2 would preclude steelhead from
entering San Felipe Lake

LTS

LTS

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result in
a dry Pacheco Creek in most months
of most years

•

Impacts to anadromous fish resulting
from the presence of non-native
species would not be substantial

LTS

Key:
CVP = Central Valley Project
LTS = less than significant
LTSM = Less Than Significant with Mitigation
NI = No Impact
PAMM = Project-Specific Avoidance and Minimization Measures
SCCC = South-Central California Coast
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Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Alternative B would affect
special-status native resident fish species (Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, as well as sound and vibration effects caused by
blasting.
Water Quality
Temporary construction-related increases in sediments and turbidity levels under Alternative B
could adversely affect aquatic habitats and fish populations immediately downstream from the
construction area, including the decommissioning of North Fork Dam. Any construction-related
erosion or disturbance of sediments and soils could temporarily increase downstream turbidity
and sedimentation throughout the Project study area if soils were transported in river flows,
stormwater runoff, or reservoir water.
A number of the DIFs identified in Section 3.6.3.1 would minimize potential impacts to Monterey
roach by reducing effects resulting from changes in water quality and minimizing direct impacts.
BMP BI-2 requires avoiding routine use of vehicles and equipment in water bodies that provide
salmonid habitat between January 1 and June 15 so that water quality (e.g., turbidity) impacts
are minimized and construction activities would be in compliance with the CC Basin Plan. BMP
HM-8, BMP HM-10, and BMP WQ-17 would require protective measures during equipment
fueling. PAMM BI-9 would require a buffer zone around wetlands and jurisdictional waters to
reduce polluted runoff from entering the buffer area. PAMM BI-14 would require restrictions on
herbicide use around streams. PAMM HM-2 and PAMM HM-6 would avoid or minimize release
of contaminated discharge or hazardous materials into Pacheco Creek. PAMM WQ-1 would
require the use of identified corridors and stabilized (e.g., armored) crossings to minimize the
disturbance of construction equipment crossing perennial and intermittent water bodies in order
to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow, staging
and disposal area would be sited to minimize or avoid water bodies or drainage features. PAMM
WQ-4 would require that concrete does not contaminate the creek water. PAMM WQ-5 would
use native seed and other measures to control erosion around construction activities. PAMM
WQ-6 requires preparation, implementation, and monitoring elements of a SWPPP consistent
with requirements of the CWA NPDES permit.
These measures would minimize potential impacts on Monterey roach or their habitat resulting
from changes to water quality. This impact would be less than significant because there would
be minimal changes to water quality constituents in upper North Fork Pacheco Creek and the
impacts to native resident fish species and their habitat would not be substantial.
Sound and Vibration
Construction of the new earthfill dam under Alternative B would require intermittent blasting to
prepare the dam foundation as well as development of shell borrow sites. It is anticipated that
one blast would occur up to approximately every other week (two per month) throughout the
construction of the earthfill dam. Blasting is typically limited to isolated locations for safety
reasons. Blasting activities near fish-bearing streams have the potential to affect fish by
producing hydrostatic pressure waves, and create underwater noise and vibration, thereby
temporarily altering in-stream conditions. Effects on fish from changes in hydrostatic pressure
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are not related to the distance of the fish from the point of impact, but to the level and duration
of the sound exposure (Hastings and Popper 2005).
In order to avoid injury, sound levels should be less than 206 peak dBs and extended time
should be less than 187 dB sound exposure level (183 dB for fish that weigh less than 2 grams),
referenced at 1 µPa for sound traveling through water, measured at a distance of 10 meters
(Fisheries Hydroacoustic Working Group 2008). In addition to sound effects, excessive ground
vibrations can affect fish, particularly the sensitive egg life stage (Alaska Department of Fish and
Game 2013; Kolden and Aimone-Martin 2013). Smirnov (1954, as cited in Alaska Department of
Fish and Game 1991) found significant egg mortality caused by ground vibrations with a PPV of
2 ips. Jensen and Collins (2003) found that a PPV of 5.8 ips resulted in 10 percent mortality of
Chinook salmon embryos. Faulkner et al. (2008) found that PPVs up to 9.7 ips resulted in
significantly higher mortality in O. mykiss eggs but there was no increase in mortality when
exposed to PPVs of 5.2 ips or less. The Alaska Department of Fish and Game have PPV
restrictions of 2.0 ips to protect salmonids (Alaska Department of Fish and Game 2013). While
these studies focus on salmonid species, it is likely that Monterey roach would be affected in a
similar manner. Because the Monterey roach are smaller than adult salmonids, applying the 183
dB criterion is appropriate.
Alternative B would have blasting as close as 150 feet from upper North Fork Pacheco Creek.
Sound effects over an extended period of time would be around 137 dB re 1 µPa, and a
maximum at 156 dB re 1 µPa at distances between 288 feet and 50 feet, respectively. 14 Both of
these are below the recommendation of 183 dB re 1 µPa for fish less than 2 grams. Additionally,
the vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids, ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet,
respectively, based on values derived in the analysis presented in Noise Appendix and adjusted
for conditions in water. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The expanded reservoir under Alternative B would result in a larger area of inundation
compared to the baselines, thereby reducing the amount of riverine habitat upstream from the
new dam available to Monterey roach by approximately 6.8 miles, leaving 9.3 miles of
intermittent creek habitat upstream from the expanded reservoir. Because much of North Fork
Pacheco Creek is frequently dry with limited habitat for native resident species (see Section
3.12.1), operations of the expanded reservoir would result in less-than significant impacts
because impacts on Monterey roach and its habitat would not be substantial.
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir has the
potential to introduce non-native fish and invertebrate species into upper North Fork Pacheco
Creek, which already supports a community of non-native fish species (i.e., largemouth bass
and green sunfish) similar to that in San Luis Reservoir. The potential introduction of non-native
predators that are currently present in upper North Fork Pacheco Creek may increase the
abundance of some non-native fish species that may prey on or compete with Monterey roach
but would not change substantially the assemblage of these species. Studies conducted in
Anderson Reservoir, which also gets CVP water, species captured in the reservoir include
largemouth bass, which currently occur, and also bluegill, black crappie, threadfin shad, and
white catfish (Valley Water 2020) 15. It is assumed that any transfer of fish species would be
Sound effects calculated using values derived in the Noise Appendix, and converted for values in water by adding 63 dB
(https://fas.org/man/dod-101/sys/ship/acoustics.htm)
15
Based on Valley Water’s studies to-date, there is no evidence that striped bass have been transported to Anderson Reservoir via
the Pacheco Conduit.
14
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similar to those identified in Anderson Reservoir. As noted earlier, North Fork Pacheco Creek
frequently goes dry, which would continue after the expanded reservoir has been filled. This
would result in keeping the numbers of non-native fish species inhabiting the upper North Fork
Pacheco Creek above the expanded reservoir low. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts. Considering
water quality (sediment/turbidity, hazardous material, sound and vibration, as well as
construction duration, Alternative B would have less impacts during construction as the
Proposed Project. The reservoir size in the Proposed Project is larger and would eliminate more
stream habitat in North Fork Pacheco Creek compared to Alternative B. Alternative B would
have less impacts in comparison to the Proposed Project during operation.
Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction
Under Alternative B, special-status native resident fish (Monterey roach which may be present)
would be precluded from entering the expanded reservoir and dam construction area by the
installation of a cofferdam upstream from the new dam and a functional barrier downstream
from the existing dam. These barriers, along with implementation of the BMPs and PAMMs
identified in impact Fish-1 would minimize water quality effects and prevent access to reservoir
construction area. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
The draining of the existing Pacheco Reservoir and removal of North Fork Dam would result in a
temporary loss of habitat for reservoir fishes for a nearly six years; however, most, if not all, of
these fish are non-native species. This reservoir frequently dries out (see Section 3.12.3), thus
killing off any fish that are present in the reservoir. The decommissioning of North Fork Dam and
removal of the existing reservoir would result in conditions that already currently occur. Impact
caused by construction activities to both the old and expanded reservoirs would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Operations
In addition to capturing inflow from the North Fork Pacheco Creek watershed, water from San
Luis Reservoir would be introduced into the expanded reservoir. This would result in a mixing of
CVP water with water from the North Fork Pacheco Creek watershed. Additionally, Monterey
roach in the expanded reservoir, which would be repopulated by fish in upper North Fork
Pacheco Creek, would have access to increased reservoir habitat compared to that available in
the existing Pacheco Reservoir. Additionally, there would be a substantial increase in the
surface area and volume of the expanded reservoir (187 acres in the existing reservoir
compared to 1,072 acres in the expanded reservoir, and 5,500 acre-feet in the existing reservoir
compared to 96,000 acre-feet in the expanded reservoir). This would result in an increase in
reservoir habitat availability. This would provide beneficial conditions for special-status native
resident fish in the expanded reservoir once it begins storing water from North Fork Pacheco
Creek. This impact would be beneficial.
Introduced water from San Luis Reservoir would be warmer than the ambient expanded
reservoir water, however water will not be conveyed into the expanded reservoir during summer
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and fall months when CVP water from San Luis Reservoir would be warm and of poor water
quality. As described in Section 3.20.3.4, there would be no substantial changes to reservoir
water temperature, DO concentrations, or nitrates in the expanded reservoir. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir via the Pacheco Conduit
includes native tule perch, and non-native black crappie, largemouth bass, threadfin shad, and
inland silverside (Valley Water 2020). Non-native centrarchids (e.g., green sunfish and
largemouth bass) currently occupy habitat in Pacheco Reservoir. While the North Fork Pacheco
Creek is intermittent, some habitat for these native and non-native fish may persist during these
conditions that could sustain populations and could result in recolonization of the expanded
reservoir. There would also be a potential for the non-native species to be swept into North Fork
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. Few
Monterey roach currently occur in Pacheco Reservoir, and it is not expected that the numbers
would increase substantially in the expanded reservoir. Those that currently occur are already
exposed to non-native predatory fish species, which would not change under the Proposed
Project. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
changes in water quality and available habitat for special-status native resident fish species
during construction, Alternative B would have similar impacts as the Proposed Project during
construction. Considering the year-round availability of reservoir water and habitat, Alternative B
would have similar impacts to the Proposed Project during operation.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative B would affect
special-status resident fish species (Monterey hitch, and Monterey roach) in lower North Fork
Pacheco Creek through potential changes in water quality, sound and vibration effects caused
by blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality - Contaminants
Construction-related activities under Alternative B could result in the release and exposure of
contaminants, such as fuels, lubricants, and other construction-related materials. Such
exposure could adversely affect aquatic habitats, the aquatic food web, and fish populations,
including special-status species, downstream from the construction area. However, BMPs and
PAMMs listed in Section 3.6.3.1 and described in Impact Fish-1, would be in place to reduce the
effects. The SWPPP would contain a sediment monitoring plan to be implemented if a particular
site discharges directly to a water body listed on the CWA (303d) list for sediment. Additional
information is provided in Section 3.20.3.4. PAMM Fish-1 would be implemented, removing and
relocating Monterey roach and Monterey hitch from lower North Fork Pacheco Creek prior to the
dam removal. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
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Water quality – Sediment/Turbidity
As part of Alternative B, the North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored to a condition suitable for steelhead. Construction
would occur in two phases:
•

Phase One begins in the summer after construction begins and includes the initial
excavation of a channel adequate to convey flows between the new dam site and the
existing dam site. Placement of a temporary functional barrier would be installed
downstream from the North Fork Dam outlet to preclude fish access to the construction
area.

•

Phase Two begins in the summer before the final year of construction when alluvial
material has had sufficient time to drain and dry out. Final excavation and/or placement
of material and structures necessary to restore a functional reach of lower North Fork
Pacheco Creek to support fish habitat and riparian vegetation would occur.

Construction activities have the potential to increase turbidity and sedimentation downstream
from the construction area, particularly from the channel restoration activities. The abundance,
distribution, and survival of Monterey roach and Monterey hitch populations have been linked to
levels of turbidity and silt deposition. Prolonged exposure to high levels of suspended sediment
would create a loss of visual capability in fish in aquatic habitats, leading to reduced feeding and
growth rates. Such exposure would also result in a thickening of the gills, potentially causing the
loss of respiratory function; in clogging and abrasion of gills; and in increased stress levels,
which in turn could reduce tolerance to disease and toxicants (Waters 1995; Newcombe and
Jensen 1996; Wilber and Clark 2001). Turbidity also could result in increased water temperature
and decreased DO levels, especially in low-velocity pools, which can cause stressed
respiration.
High levels of suspended sediments could also cause redistribution and movement of Monterey
roach and Monterey hitch populations in lower North Fork Pacheco Creek, and could diminish
the character and quality of the physical habitat important to survival of these species. Sediment
deposition could reduce water depths in stream pools and could contribute to a reduction in
carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment loading
downstream from construction areas would degrade food-producing habitat, by interfering with
photosynthesis of aquatic flora, and could displace aquatic fauna including Monterey roach and
Monterey hitch.
The North Fork Dam would be decommissioned in the second year, and Pacheco Reservoir
would be drained prior to decommissioning. Once the reservoir was empty, the majority of
existing sediment deposited behind North Fork Dam would be moved and stabilized away from
the restored channel, and some sediment would be stabilized in place (additional description of
the restoration channel is provided in the Alternatives Development and Project Description
Appendix). Winter peak flows during construction would mobilize residual sediment in the
restored channel to some degree, increasing turbidity, suspended sediment, and bedload
material in lower North Fork Pacheco Creek and downstream in Pacheco Creek. As described
in Section 3.20.3.4, the magnitude of the increases would be dependent on the magnitude and
duration of the winter peak flows, but initial increases would likely violate CC Basin Plan water
quality objectives for turbidity. As described in Section 3.12.1.1, the peak flows in North Fork
Pacheco Creek and Pacheco Creek that are likely to be exceeded at least once every five years
are approximately 1,350 cfs and 5,670 cfs, respectively, with some of the flows in Pacheco
Creek coming from the unregulated tributaries (e.g., South Fork Pacheco Creek). In 2017, peak
flows in Pacheco Creek exceeded 11,000 cfs near creek mile 8.0. Monterey roach and
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Monterey hitch are currently exposed to increases in turbidity and sedimentation during peak
flows, however, these increases would likely be of greater magnitude if peak flows occurred
during the construction period. While these species may be affected for the duration of a peak
flow event, they have adapted to these types of events and would not be expected to be
substantially affected.
A functional barrier would be installed to prevent access of Monterey roach, Monterey hitch and
steelhead to the restoration channel until the completion of phase two. This barrier would
protect these species from any impacts that would otherwise occur in lower North Fork Pacheco
Creek, including potential exposure to increased turbidity, suspended sediment, and
contaminants. However, prior to construction of the functional barrier, there Monterey roach
and/or Monterey hitch between the North Fork Dam and the location for the functional barrier.
Implementation of PAMM Fish-1 would require that either remaining in lower North Fork
Pacheco Creek following the installation of the functional barrier to be relocated downstream
into Pacheco Creek. This impact would be less than significant because impacts on native
resident fish species and their habitat would not be substantial.
Sound and Vibration
Alternative B would have blasting between 150 and 686 feet from lower North Fork Pacheco
Creek. As described in Impact Fish-1, sound effects over an extended period of time would be
around 137 dB re 1 µPa, and a maximum at 156 dB re 1 µPa at distances between 288 feet and
50 feet, respectively. Both of these are below the recommendation of 183 dB re 1 µPa
(Fisheries Hydroacoustic Working Group 2008). Additionally, as described in Impact Fish-1, the
vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids (Alaska Department of Fish and Game 2013), ranging between
0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet, respectively. Additionally, fish would be precluded
from accessing this section of lower North Fork Pacheco Creek. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
In the first year of construction (construction year one), stream flows would continue to be
released from North Fork Dam consistent with existing conditions. In construction year two,
flows in lower North Fork Pacheco Creek would continue to be conveyed through the phase one
channel, following the natural hydrograph; there is little to no input from the North Fork Pacheco
Creek watershed, resulting in a dry creek in summer months. In construction years three
through the end of construction, summer flows would be pumped around the construction area,
and winter flows would be conveyed through the inlet/outlet tunnel, also mostly following the
natural hydrograph. Flows during construction, compared with both existing and future baselines
are presented in Section 3.12.3.4. Construction duration under the Alternative B is 5.8 years.
Currently, other than the scour pool immediately below the North Fork Dam spillway, lower North
Fork Pacheco Creek has minimal to no flow from the late spring into the fall, particularly given
that the existing Pacheco Reservoir is drained or nearly drained roughly 60 percent of the time
(see Section 3.12.1 for additional information). Because the creek experiences frequently dry
conditions under existing conditions, this impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative B would affect,
Monterey hitch, and Monterey roach in upper North Fork Pacheco Creek through potential
changes in water quality, habitat created by the stream channel restoration, and stream flow and
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water temperature, and the introduction of non-native invasive species. Other than discharge
from the new dam into the restored reach of North Fork Pacheco Creek, operational activities
that could influence this reach would be limited to maintenance or repair of features necessary
to ensure the functionality of the restored channel.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative B would result in a
release of a blend of CVP water and North Fork Pacheco Creek water into lower North Fork
Pacheco Creek. Additionally, CVP water would be transferred to the expanded reservoir
primarily between December and May, when water temperatures are typically lower, with less
effect resulting from algal growth and low DO (see Section 3.20.3.4 for additional information).
Under existing conditions, water releases from Pacheco Reservoir are not known to contain
constituents that contribute to the identified impairments to beneficial uses. However, beneficial
uses in Pacheco Creek are identified as impaired as defined by Section 303(d) of the CWA due
to high concentrations of fecal coliforms, low DO, and turbidity. Higher flows would have multiple
beneficial effects, including diluting fecal coliform levels in Pacheco Creek and increasing DO.
Section 3.20.3.4 describes the water quality effects to the Pacheco watershed. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Channel Restoration
The restored channel under Alternative A would provide an additional 1.4 miles of high-quality
habitat for rearing steelhead in lower North Fork Pacheco Creek, which would also provide
habitat for Monterey roach and Monterey hitch. In order to prevent adults from accessing lower
North Fork Pacheco Creek, a picket weir would be installed and operated. While this could
affect access into and out of lower North Fork Pacheco Creek during the steelhead spawning
season, native resident fish would only be temporarily affected by the barrier and would likely
not be affected by its operation. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
The fixed flow schedule for the Alternative A is shown in Chapter 2. This flow schedule would
maintain at least 10 cfs in lower North Fork Pacheco Creek, except when flows from the
tributaries exceed the mean monthly baseflow target in January through May (see Section
3.12.3.4 for additional information on monthly flows). When these flows are exceeded, the
release flows from new dam would be 2 cfs in order to provide some water for fish and riparian
vegetation in lower North Fork Pacheco Creek. Additionally, the pulse flows that would be
provided in March and April to enhance conditions for juvenile salmonid migration would also
benefit Monterey roach and Monterey hitch. This flow schedule would provide flows in all
months of all years in lower North Fork Pacheco Creek compared to both existing (2017) and
future (2030) conditions. This impact would be beneficial for special-status resident fish because
flows would be consistently provided under Alternative B, and thus provide year-round habitat,
which would otherwise not occur.
Effects of operation of the expanded reservoir on water temperature would be similar to both
existing and future baselines at the confluence with the South Fork Pacheco Creek as shown in
Section 3.20.3.4. However, under the Alternative A, there is an additional 1.4 miles of habitat in
lower North Fork Pacheco Creek with cooler water available to Monterey roach and Monterey
hitch. Year-round flows of cool water in the restored channel would provide suitable conditions
for benthic macroinvertebrates, which, when combined with feeding habitat (e.g., riffles) would
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result in improved prey availability because benthic macroinvertebrates provide a source of food
for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions occur under the existing condition. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events from the expanded
reservoir (see Section 3.12.3, Water Resources and Fisheries Numerical Modeling Appendix).
This impact would be beneficial because aquatic invertebrates, which provide a food source for
Monterey roach and Monterey hitch, would benefit by having a consistent flow regime.
Invasive Species
The transfer of water from San Luis Reservoir to Pacheco Reservoir could result in a transfer of
non-native or invasive fish species to lower North Fork Pacheco Creek some of which are
currently present in San Luis Reservoir. Species that have been transferred into Anderson
Reservoir through CVP conveyance systems includes native tule perch, and non-native black
crappie, largemouth bass, threadfin shad, and inland silverside (Valley Water 2020). Non-native
fish species (e.g., green sunfish, largemouth bass, carp) currently occupy habitat in the
Pacheco Creek watershed both upstream and downstream from North Fork Dam, including both
Pacheco Reservoir and San Felipe Lake. There would also be a potential for these species to
be swept into the North Fork Pacheco Creek and Pacheco Creek watershed from upstream
stock ponds, some of which are immediately adjacent (but not connected) to North Fork
Pacheco Creek during storm events, as currently occurs.
Non-native centrarchids primarily use warm, near-shore shallow water habitat in reservoirs for
spawning, rearing, and feeding purposes. To minimize the potential for these non-native fish to
be transported downstream, the outlets that would supply flow to Pacheco Creek for both
routine and emergency release of water would be placed deeper in the new reservoir and not
near the shoreline as possible to minimize entrainment of these species into the outlet
structures and subsequent release into Pacheco Creek.
Largemouth bass, which already occur in the Pacheco Creek watershed, tend to prefer
lacustrine habitats and generally occupy waters with temperatures greater than 71.6°F (22°C),
while black crappie prefer temperatures between 57°F and 79°F (14°C and 26°C) in habitats
with primarily sand or mud bottoms (Stuber et al. 1982). Green sunfish, also found in the
Pacheco Creek watershed, avoid water temperatures less than 79°F (26°C) and prefer streams
with intermittent summer flow (Stuber et al. 1982, Moyle 2002). These fish may continue to
occur in Pacheco Creek, however, due to the habitat conditions, their numbers are not expected
to increase, and may even decrease with slightly reduced water temperatures (see Section
3.20.3.4). Coldwater releases under the new flow regime would favor steelhead, Monterey
roach and Monterey hitch over non-native fish species. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two striped bass in San Felipe Lake
were observed in a study between March 2005 and November 2006 (Casagrande 2010).
Implementing Alternative B would provide perennial flows in lower North Fork Pacheco Creek
which could result in striped bass moving upstream into Pacheco Creek and potentially into the
restoration reach of lower North Fork Pacheco Creek, however, it is unlikely that more fish than
currently occur in San Felipe Lake would be attracted upstream. The Pacheco Creek channel
does not provide suitable spawning habitat for striped bass, and lower North Fork Pacheco
Creek after restoration would not provide the type of habitat (e.g., depths, substrate) to support
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this species, so any potential occupation of the lower North Fork Pacheco Creek would be
temporary and opportunistic. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
While Pacheco Creek and its tributaries upstream from North Fork Dam essentially become
intermittent periodically during low flow and drought conditions, some habitat for these nonnative fish is assumed to persist during these conditions that could sustain populations and
could result in recolonization of the expanded reservoir, however, water temperatures in lower
North Fork Pacheco Creek under the new flow regime would typically be cooler than the
preferred temperature ranges for the non-native predatory fish species. There would also be a
potential for these the non-native species to be swept into North Fork Pacheco Creek and
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
The scour pool below North Fork Dam would be restored as part of the larger channel
restoration effort, so non-native fish species, which currently occur in the pool, would be
removed. These species would be less likely to reestablish in the North Fork Pacheco Creek
due to the cooler water temperatures (see Section 3.20.3.4) and the fact that most of these nonnative species are concentrated in the lower reaches of Pacheco Creek and San Felipe Lake 17
miles downstream. The scour pool is currently inhabited by non-native fish species. Removal of
this pool will reduce the attraction of these non-native species into the reach. The threat of nonnative fish species on special-status native fish in lower North Fork Pacheco Creek would not be
substantial; therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative B would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative B would have less impacts than the Proposed Project. Considering changes in water
quality, water temperature, and invasive species, Alternative A would have similar impacts as
the Proposed Project during operation. While both the Proposed Project and Alternative B would
provide year-round flows, the Proposed Project would implement variable flows which includes
higher pulse flows to benefit upstream adult migration and downstream juvenile migration, but
Alternative B would have a fixed flow schedule with pulse flows for downstream juvenile
migration. Alternative B would have similar impacts as the Proposed Project during operation,
but the Proposed Project would have greater benefits.
Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Construction
The construction of the new dam and reservoir under Alternative B would affect two native
resident fish species (Monterey hitch and Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, sound and vibration effects caused by blasting,
channel restoration activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction activities under Alternative B have the potential to affect water quality in Pacheco
Creek, similar to effects in the North Fork Pacheco Creek, as described for Impact Fish-3.
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Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, improvements to the SR
152/Kaiser-Aetna Road interchange and use of SA 13) southwest of this interchange has the
potential to introduce contaminants such as fuels and lubricants to Pacheco Creek if a high flow
event (100-year event or greater) occurs. However, implementation of the BMPs and PAMMs,
listed in Section 3.6.3.1 and described in Impact Fish-1, the impacts to Monterey roach and
Monterey hitch in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Water Quality – Sediment/Turbidity
As part of Alternative B, the North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3.
Implementation of PAMM Fish-1 would result in installation of a temporary functional barrier
downstream from the North Fork Dam outlet scour pool to prevent movement upstream during
construction. If construction begins in a wet year, there is a potential for Monterey roach and
Monterey hitch to be exposed to increased turbidity, and suspended sediment. Monterey hitch
and Monterey roach are currently exposed to increases in turbidity and sedimentation during
peak flows; however, these increases would likely be of greater magnitude if peak flows
occurred during the construction period. While these species may be affected for the duration of
a peak flow event, they have adapted to these types of events. This impact would be significant
because impacts on special-status native resident fish species and their habitat would be
substantial.
Mitigation and Significance After Mitigation
With implementation of Mitigation Measure WQ-1a described in Section 3.20.3.5, a residual
sediment control and management plan would be developed and implemented. The plan would
require removal of most sediments deposited behind North Fork Dam and construction of
sediment retention structures within the restoration reach of lower North Fork Pacheco Creek.
This measure is intended to reduce impacts to special-status native resident fish with respect to
turbidity and suspended sediments that affect feeding, growth, and respiration to a less-thansignificant level.
Sound and Vibration
There would be no effects to Monterey roach or Monterey hitch due to sound and vibration
effects because the activities that may result in noise or vibrations to waterways would occur
upstream from Pacheco Creek beyond the range of effects. There would be no impact to
special-status native resident fish in Pacheco Creek due to changes in sound or vibration
caused by blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative B would affect
special-status native resident fish species (Monterey roach, Monterey hitch) in Pacheco Creek
through potential changes in water quality, and stream flow and water temperature.
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Water Quality
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir would result in a
release of a blend of CVP water and North Fork Pacheco Creek water and could also result in
the transfer of algae or contaminants. Effects to special-status native resident fish in Pacheco
Creek would be similar to those described under Impact Fish-3. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
Under Alternative B, flows in Pacheco Creek would be released under a fixed flow schedule as
described in Impact Fish-3. This would reduce any disruption of fish movement between
habitats. This impact would be beneficial.
Operation of the expanded reservoir could alter geomorphic processes by reducing the
frequency and magnitude of high and intermediate flows as described in Section 3.12.3.4.
However, unregulated tributaries (e.g., Cedar Creek) would continue to provide peak flows that
could help sustain the geomorphic processes. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years16 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. The decision to implement a dryback would be informed by agency
discussions. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk of
stranding fish. Monterey roach and Monterey hitch have adapted to nearly annual drybacks,
which is more frequent than would occur under Alternative B, this impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative A would be similar to, and typically slightly lower than those under existing and
future baselines except in May through August at the confluence with the South Fork Pacheco
Creek (creek mile 0). While the May through August temperatures are slightly higher, the
highest average monthly temperature no higher than 57°F (13.9°C) under existing conditions
(2017) and 58°F (14.4°C) for future conditions (2030). Water temperatures at or below 64.4°F
(18°C) (the temperature considered optimal for steelhead rearing) be present for more creek
miles between the new dam outlet and creek mile 8 under Alternative B compared to the
existing and future baseline conditions (Figure 3.6-6). Special-status native resident fish
(Monterey roach, Monterey hitch) have a greater temperature tolerance range than steelhead,
so these temperatures would be suitable for native resident fish. See Section 3.20.3.4 for
additional information. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Year-round flows in Pacheco Creek would provide suitable conditions for benthic
macroinvertebrates. This would result in improved prey availability for Monterey roach and
Monterey hitch. Benthic macroinvertebrates provide a source of food for these species. Aquatic
invertebrates could be adversely affected by rapid flow fluctuations or dewatering, but these
16

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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conditions currently occur under existing conditions. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events. Continuous flows would
also benefit the riparian vegetation growth, potentially leading to increased stream shading. This
could lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.

Source: Pacheco Creek Steelhead Habitat Suitability Model Simulations
Note: Simulation period is 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix
Key: °F = degrees Fahrenheit

Figure 3.6-6. Distance for which 64.4°F (18°C) Water Temperatures Travel Downstream for
Alternative B Under Existing (2017) Conditions (upper graph) and Future (2030) Baseline
Conditions (lower graph)
Invasive Species
Monterey roach and Monterey hitch could be affected by the introduction of invasive species
from San Luis Reservoir during the transfer of water from San Luis Reservoir to the expanded
reservoir. Conditions of the potential transfer are described under Impact Fish-3. This impact
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would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative B would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative B would have less impacts than the Proposed Project. Considering changes in water
quality, water temperature, and invasive species, Alternative A would have similar impacts as
the Proposed Project during operation. While both the Proposed Project and Alternative B would
provide year-round flows, the Proposed Project would implement variable flows which includes
higher pulse flows to benefit upstream adult migration and downstream juvenile migration, but
Alternative B would have a fixed flow schedule with pulse flows for downstream juvenile
migration. Alternative B would have similar impacts as the Proposed Project during operation,
but the Proposed Project would have greater benefits.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operations
Part of the construction for the conveyance pipeline includes trenchless tunneling underneath
South Fork Pacheco Creek which provides habitat for Monterey hitch. An approximately 11-footdiameter tunnel excavation would be required for the approximately 350-foot-long trenchless
crossing. The trenchless crossing would be approximately 12 feet below the channel of South
Fork Pacheco Creek. During detailed design of the trenchless crossing/tunnel, analyses will
identify the minimum slurry pressure required to achieve excavation face stability and maintain
surface ground movements within acceptable levels. Once tunneling begins, ground movement
will be monitored at regular intervals to determine whether the ground is responding as
predicted to confirm the design calculations and to allow for refinements of the tunneling
operation to achieve the appropriate balance of parameters before tunneling beneath the creek.
This will assist in preventing any potential fractures into the creek bed that could introduce
drilling fluids into South Fork Pacheco Creek or Pacheco downstream. Because the tunnel is so
far below the creek bed, minimal direct effects will happen to South Fork Pacheco Creek. This
activity would occur during the dry season, which would reduce the likelihood of fish presence in
the area of the tunneling. Any vibrations caused by the trenchless tunneling would be lower than
vibrations caused by blasting effects described in Impact Fish-4, under the construction impacts
for sound and vibration. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Perennial flow in Pacheco Creek would provide improved movement between the South Fork
Pacheco Creek and Pacheco Creek by special-status native resident fish species. However,
South Fork Pacheco Creek is an unimpaired system, which means it would continue to dry out
consistent with existing conditions. Monterey roach that move upstream into South Fork
Pacheco Creek may then experience stranding or even desiccation. Because South Fork
Pacheco Creek is an unregulated system, it is unlikely that there would be substantial changes
to the fish abundance as the creek would continue to go dry in most years. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
tunneling activities and impacts on native resident fish species during construction, Alternative B
would have similar impacts as the Proposed Project during construction. Considering changes
in stream habitat and restricted fish movement into and within South Fork Pacheco Creek,
Alternative B would have similar impacts as the Proposed Project during operation.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and
Pajaro River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, potentially changing its bathymetry.
However, this is a similar to naturally occurring flood flows (i.e., 2017) that periodically occur
under existing conditions. Habitat for Monterey hitch in San Felipe Lake, Miller Canal,
Tequisquita Slough and the Pajaro River would continue persist over time. Therefore, this
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Operations under Alternative B could have some effects caused by a potential periodic increase
in volume of San Felipe Lake, and periodic increased flows through Miller Canal and
Tequisquita Slough into the Pajaro River. This will result in increased habitat for both Monterey
hitch and non-native fish in San Felipe Lake. The increase in habitat would not result in a
substantial, if any, change in the number or density of non-native predatory fish. Therefore, the
effect on Monterey hitch in San Felipe Lake would be minimal. The change in flow regime would
result in CVP water blended with inflow from the Pacheco Creek watershed flowing in and out of
San Felipe Lake. However, these blended flows would not substantially change the quality or
quantity of habitat available to Monterey hitch in San Felipe Lake, Miller Canal, Tequisquita
Slough, or the Pajaro River. Special-status native resident fish that utilize habitat in San Felipe
Lake, Miller Canal, Tequisquita Slough and the Pajaro River would not be impacted by
introduction of CVP water.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two adult striped bass were observed
in San Felipe Lake in between March 2005 and November 2006 (Casagrande 2010). The
number of striped bass in San Felipe Lake, Miller Canal, or the Pajaro River would not change
with the implementation of Alternative B. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, Tequisquita Slough and
Pajaro River and impacts on Monterey hitch during construction, Alternative B would have
similar impacts as the Proposed Project during construction. Considering construction duration,
Alternative B would have less impacts than the Proposed Project. Considering changes in flow,
volume, and habitat conditions for predatory species in San Felipe Lake, Miller Canal
Tequisquita Slough, and Pajaro River, Alternative B would have similar impacts as the Proposed
Project during operation. While both the Proposed Project and Alternative B would provide yearround flows, the Proposed Project would implement variable flows which includes higher pulse
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flows to benefit upstream adult migration and downstream juvenile migration, but Alternative B
would have a fixed flow schedule with pulse flows for downstream juvenile migration. Alternative
B would have similar impacts as the Proposed Project during operation, but the Proposed
Project would have greater benefits.
Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction
As part of Alternative B, North Fork Dam would be decommissioned, and 1.4 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3. A functional
barrier would be installed downstream from the scour pool below the North Fork Dam outlet to
prevent movement upstream during construction. However, if construction begins in a wet year,
there is a potential for steelhead and Pacific lamprey to be present in lower North Fork Pacheco
Creek downstream from the existing dam. These fish would be exposed to increased turbidity,
suspended sediment, and contaminants, however, implementing the BMPs and PAMMs
described in Impact Fish-1 would help reduce the water quality and sedimentation impacts, and
also PAMM Fish-1 and PAMM Fish-2 would preclude the presence of steelhead and Pacific
lamprey in lower North Fork Pacheco Creek during construction through the placement of
exclusion barriers. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative B would affect
anadromous fish species in lower North Fork Pacheco Creek through potential changes in water
quality, habitat created by the stream channel restoration, and stream flow and water
temperature that could affect steelhead and Pacific lamprey.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative A would result in a
release of a blend of CVP water and North Fork Pacheco Creek water from the new dam.
Supplemental CVP inflows would result in a long-term average blend of 55 percent natural
inflow from North Fork Pacheco Creek watershed and 45 percent CVP supplies by volume in
the expanded reservoir (see Section 3.20.3.4). Additionally, CVP water would be transferred to
the expanded reservoir primarily between December and May, in which the water temperatures
are lower, with less effect resulting from algal growth and low DO (see Section 3.20.3.4 for
additional information).
Philopatry (i.e., homing) to natal creeks is a fundamental life-history trait of most anadromous
salmonids (Keefer and Caudill 2014). Water chemistry of the natal river system of an upmigrating salmonid is particularly important given the use of olfaction for route finding and home
site recognition (Keefer and Caudill 2014). Therefore, the introduction of out-of-basin CVP water
from the Delta via San Luis Reservoir may hinder the imprinting of juvenile steelhead on water
from Pacheco Creek or Pajaro River, thereby affecting the homing behavior of adults returning
to spawn. Pacific lamprey is not philopatric (Clemens et al. 2019), so are not likely affected by
changes in the water chemistry through the addition of CVP water.
The ocean to either stray into the Sacramento-San Joaquin Delta or for Central Valley steelhead
to stray into the Pajaro River watershed. In the Santa Ynez River, a biological opinion for
steelhead provided by NMFS dealing with water blends stated that imported water would not
exceed 50 percent of the total rate of releases to the river (NMFS 2000). A long-term average
would have a blending ratio of less than 50 percent CVP water; however, some years—mostly
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in extended droughts—this may exceed 50 percent. Although, it is important to note that without
the addition of CVP water, under existing conditions, there would not be sufficient amounts of
water to support a steelhead population on an annual basis. Because the level of straying of
steelhead out of or into the Pajaro River watershed is speculative, this impact would be less
than significant because impacts on special-status anadromous fish species and their habitat
would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants from San Luis
Reservoir would be the same as described in Impact Fish-3. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Channel Restoration
Under Alternative B, the effects of channel restoration in lower North Fork Pacheco Creek on
special-status anadromous fish would be similar to those effects described in Impact Fish-3.
This impact would be beneficial.
Stream Flow and Water Temperature
Under Alternative B, lower North Fork Pacheco Creek would experience contiguous flow which
would sustain the unrestricted movement of anadromous fish as necessary to meet their life
history requirements. Operation of the expanded reservoir could alter geomorphic processes by
reducing the frequency and magnitude of high and intermediate flows as described in Section
3.12.3.4. The fixed flow schedule would be followed, including 30 cfs pulse flow releases in
March and April (see Chapter 2). Pulse flow releases from the expanded reservoir would occur
in years where the unregulated tributaries (e.g., South Fork Pacheco Creek) would not
contribute sufficient flows to meet the pulse flow requirements. Releases would be 2 cfs when
the unregulated tributaries meet the pulse flow requirements at the USGS stream gage
11153000 near creek mile 8.5. The release of pulse flows would enhance both adult and juvenile
steelhead migration. These pulse flows may benefit other special-status anadromous species
(i.e., Pacific lamprey) that have the potential migrate into Pacheco Creek. This impact would be
beneficial.
The contiguous nature of the flows could provide the opportunity for predatory fish movement
into anadromous fish habitat in lower North Fork Pacheco Creek, a section in which non-native
predatory fish species may currently periodically occur. However, cooler water temperatures
(typically below 60°F) (Section 3.20.3.4) provided in the restoration reach of North Fork
Pacheco Creek and subsequently to Pacheco Creek would be less conducive to predatory
species which typically prefer water temperatures greater than 68°F (20°C) and occur in San
Felipe Lake and nearby ponds. These cooler water temperatures would help reduce
establishment of predatory fish species in North Fork Pacheco Creek where steelhead
spawning, and rearing activity is anticipated. Conditions suitable for steelhead would be suitable
for Pacific lamprey if they migrate into Pacheco Creek. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
To control the spread of willows from encroaching on sycamore alluvial woodland habitat, flow
releases that result in drybacks in Pacheco Creek may be implemented in critical years 17 when
inflows into the expanded reservoir would be low, and the habitat conditions less suitable for
steelhead. The decision to implement a dryback (including extent. timing and duration) would be
made in coordination with the agencies. Lower North Fork Pacheco Creek would maintain at
17

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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least 2 cfs to support any rearing steelhead, if present, and to support the riparian vegetation.
Ramping rates would be set at 1 cfs every four hours to reduce the risk of stranding fish.
Because flows would be maintained, even at a low level, in lower North Fork Pacheco Creek,
and because the fish in the system under existing conditions already experience drybacks, this
impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The effects of changes in water temperature are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
By providing continuous year-round flows, groundwater levels would be higher and could lead to
greater surface-groundwater interaction. This would help lower the water temperatures where
the interactions are the greatest. Additional information is provided in Section 3.20.3.4 and
Section 3.12.3.4. This impact would be beneficial.
Year-round flows would provide suitable conditions for benthic macroinvertebrates. This would
result in improved prey availability. Benthic macroinvertebrates provide a source of food for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions currently occur. However, lower North Fork Pacheco Creek would not
experience rapidly changing flows except during spill events. Continuous flows would also
benefit the riparian vegetation growth, potentially leading to increased stream shading. This can
lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.
Cohort scores derived from the PCSHSM for Alternative B in all water year types for a
comparison against the existing conditions and future conditions are presented in Table 3.6-7.
Implementation of Alternative B would significantly increase the cohort score, by as much as
4,630 percent in critical water years when there is minimal habitat available in baseline
conditions, which indicates improved conditions for steelhead survival in the North Fork
Pacheco Creek. This impact would be beneficial.
Table 3.6-7. Cohort Scores for Alternative B Under Existing (2017) and Future (2030) Conditions
Existing Conditions (2017)
Future Conditions (2030)
Baseline Alternative B
Percent
Baseline Alternative B
Percent
Year Type
Cohort
Cohort
Change from
Cohort
Cohort
Change from
Score
Score
Baseline
Score
Score
Baseline
Wet

9.3

18.4

99%

8.5

18.0

111%

Above Normal

6.0

17.8

199%

7.7

18.4

138%

Below Normal

7.5

17.3

130%

6.1

16.8

177%

Dry

3.0

15.0

393%

4.1

15.6

279%

Critical

0.2

11.8

4,630%

0.6

11.8

2,036%

Average

5.8

16.4

183%

5.9

16.4

181%

Key:
% = percent

Invasive Species
Special-status anadromous species could be affected by the introduction of invasive species
from San Luis Reservoir in conjunction with CVP water transfers. However, habitat conditions,
including water temperature, would be less conducive to supporting non-native species.
Conditions of the potential transfer are described under Impact Fish-3. This impact would be
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less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative B would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative B would have less impacts than the Proposed Project. Considering changes in water
quality, water temperature, and invasive species, Alternative B would have similar impacts as
the Proposed Project during operation. While both the Proposed Project and Alternative B would
provide year-round flows, the Proposed Project would implement variable flows which includes
higher pulse flows to benefit upstream adult migration and downstream juvenile migration, but
Alternative B would have a fixed flow schedule with pulse flows for downstream juvenile
migration. Alternative B would have similar impacts as the Proposed Project during operation,
but the Proposed Project would have greater benefits. Both the Proposed Project and
Alternative B would have an increase in Cohort Score, but Alternative B would have a larger
increase. Therefore, Alternative B would have similar impacts as the Proposed Project during
operation.
Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative B would affect
resident fish species (i.e., SCCC steelhead and Pacific lamprey) in Pacheco Creek through
potential changes in water quality, sound and vibration effects caused by blasting, channel
restoration activities, and changes in stream flow and water temperature.
Water Quality
Construction activities under Alternative B have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek described for Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, the proposed
improvements to the SR-152/Kaiser-Aetna Road interchange and use of SA 13 south west of
this interchange has the potential to introduce contaminants such as fuels and lubricants to
Pacheco Creek if a high flow event (100-year event or greater) occurs. However, with
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, as well as PAMM Fish-2 (which will exclude anadromous fish from accessing San Felipe Lake
and Pacheco Creek, or relocate them if the barrier is unsuccessful) impacts to anadromous fish
species in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
Sound and Vibration
There would be no effects to anadromous fish due to sound and vibration effects because the
activities that may result in noise or vibrations to waterways would occur too far upstream from
Pacheco Creek. There would be no impact to anadromous fish in Pacheco Creek due to
changes in sound or vibration caused by blasting.
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Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. Currently, other than the scour pool immediately below the North Fork
Dam spillway, lower North Fork Pacheco Creek has minimal to no flow from the late spring into
the fall, particularly given that the existing Pacheco Reservoir is drained or nearly drained
roughly 60 percent of the time (see Section 3.12.1 for additional information). If a wet year
occurs during the construction period, there is a potential for anadromous fish to migrate into
Pacheco Creek. However, implementation of PAMM Fish-2 would preclude the presence of
anadromous fish in Pacheco Creek through the installation of an exclusion barrier, or, if flows
are too high for the barrier to be successful at exclusion, through collection and relocation in
Pacheco Creek or other suitable habitat available in the Pajaro River watershed. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative B would affect
special-status anadromous fish species in Pacheco Creek through potential changes in water
quality, and stream flow and water temperature.
Water Quality
The effects of the transfer of CVP water on steelhead and Pacific lamprey in Pacheco Creek
under Alternative B would be the same as described under Impact Fish-7. This impact would be
less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants would be the
same as described in Fish-3. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
Under the Alternative B, Pacheco Creek would experience contiguous flow in most years, which
would eliminate disruption to anadromous would experience contiguous flow except during
dryback periods, which would be determined in consultation with agencies. The fixed flow
schedule would be followed, including pulse flow releases for adult and juvenile migration. Pulse
flow releases from the expanded reservoir would occur in years where the unregulated
tributaries are not contributing sufficient flows to meet the pulse flow requirements in a similar
manner as described in impact Fish-7. This impact would be beneficial.
Operation of the expanded reservoir would affect ecologically important geomorphic processes
by reducing the frequency and magnitude of high and intermediate flows. As described in
Section 3.12.3.4, surface flows in Pacheco Creek under operation of Alternative A would
decrease in wet winter months (January through March); the increased capacity of the
expanded reservoir would reduce the timing and volume of water released during high flow
events. The magnitude of flow decreases would be reduced with distance downstream as more
unregulated tributaries flow into Pacheco Creek. As described in Section 3.12.3.4, for Alternative
B, surface flows downstream in Pacheco Creek mile 0 from January through March would be 31
to 49 percent less in wet years under existing (2017) conditions and 35 to 53 percent under
future (2030) conditions, as the expanded reservoir would be larger than the existing reservoir
and would capture natural inflows and spill less frequently than the baseline conditions. By
creek mile 8, decreases in mean monthly flows in January through March would be
approximately 14 to 17 percent for existing conditions and 16 to 19 percent for future conditions.
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The net effect of Alternative B would be increased flows released into lower North Fork Pacheco
Creek and conveyed to Pacheco Creek in spring, summer, and fall months, and decreased
flows in winter months under existing and future conditions relative to the respective baseline.
These changes would not impact surface water users in the Pajaro River Watershed due to the
minor amount of surface diversions and the relatively minor change in total contribution of
Pacheco Creek to Pajaro River. As described previously, tributaries provide approximately 45
percent of the total flow in winter months. In high flow events, these tributary flows combined
with release flows may be sufficient to trigger the geomorphic processes. The effects to
incubating steelhead eggs would be reduced due to the potential reduction for redd scouring
This impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The contiguous nature of the flows in Pacheco Creek could provide the opportunity for predatory
fish movement into anadromous fish habitat in Pacheco Creek, where non-native predatory fish
species may currently periodically occur. However, cooler water temperatures (typically below
60°F, though may reach 66°F in the upper 4 miles in July – September) would be less conducive
to non-native predatory species that occur in San Felipe Lake and nearby ponds, which typically
prefer water temperatures greater than 68°F (20°C) (see Section 3.20.3.4 for discussion on
water temperatures). Water temperatures at creek mile 8 are more conducive to the habitat
conditions preferred by the predatory non-native species (an area in which they currently occur),
however, this is downstream from steelhead rearing habitat. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the water temperatures would be similar to
and typically slightly lower than those under existing and future baselines except in at the
confluence with the South Fork Pacheco Creek from May through August. While the May
through August temperatures are slightly higher, the average monthly temperature no higher
than 57°F (13.9°C) under existing conditions (2017) and 58°F (14.4°C) under the future
conditions (2030) (see Section 3.20.3.4). Water temperatures at or below 64.4°F (18°C) are
extended farther downstream under Alternative B compared to both existing and future
baselines (Figure 3.6-6). This impact would be less than significant because impacts on specialstatus anadromous fish species and their habitat would not be substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years18 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. The decision to implement a dryback would be made in coordination with the
agencies. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk of
stranding juvenile steelhead. Native resident fish have adapted to nearly annual drybacks,
which is more frequent than would occur under Alternative B, this impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help reduce water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
18

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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The effects of changes in water temperature under Alternative B are described under Impact
Fish-4. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
As described in Impact Fish-7, cohort scores derived from the PCSHSM for Alternative B in all
water year types for a comparison against the existing and future baselines are presented in
Table 3.6-7. Implementation of Alternative B would significantly increase the cohort score, by as
much as 4,630 percent, which indicates improved and beneficial conditions for steelhead
survival throughout Pacheco Creek. This impact would be beneficial.
Invasive Species
Anadromous fish could be affected by the introduction of invasive species from San Luis
Reservoir through introduction of CVP water into Pacheco Creek via releases from the
expanded reservoir. Movement of CVP water is described under Impact Fish-3. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative B would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative B would have less impacts than the Proposed Project. Considering changes in water
quality, water temperature, and invasive species, Alternative B would have similar impacts as
the Proposed Project during operation. While both the Proposed Project and Alternative B would
provide year-round flows, the Proposed Project would implement variable flows which includes
higher pulse flows to benefit upstream adult migration and downstream juvenile migration, but
Alternative B would have a fixed flow schedule with pulse flows for downstream juvenile
migration. Alternative B would have similar impacts as the Proposed Project during operation,
but the Proposed Project would have greater benefits. Both the Proposed Project and
Alternative B would have an increase in Cohort Score; therefore, Alternative B would have
similar impacts as the Proposed Project during operation.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operations
Construction of the conveyance pipeline via a tunnel 12 feet below the channel of South Fork
Pacheco Creek would affect anadromous fish in a manner similar to those described for
Monterey hitch under impact Fish-5. Any vibrations caused by the trenchless tunneling would be
lower than vibrations caused by blasting effects described for construction in Impact Fish-4
sound and vibration, which were less than significant. Implementation of PAMM Fish-2 would
result in steelhead being blocked from Pacheco Creek through a barrier in Miller Canal and/or
Tequisquita Slough, and thus anadromous fish would not be in South Fork Pacheco Creek
during construction. There would be no impact because impacts on special-status anadromous
fish species would not be present.
Under Alternative B, perennial flow in Pacheco Creek would provide improved movement
between the South Fork Pacheco Creek and Pacheco Creek by steelhead and Pacific lamprey.
However, South Fork Pacheco Creek is an unregulated system, which means it would continue
to dry out similar to existing conditions. Fish that move upstream into the South Fork Pacheco
Creek may then experience stranding or even desiccation. Because South Fork Pacheco Creek
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is an unregulated system, it is unlikely there would be substantial changes to the fish
abundance as the creek would continue to go dry in most years. This impact would be less than
significant because impacts on anadromous fish species and their habitat would not be
substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
tunneling activities and impacts on special-status anadromous fish species during construction,
Alternative B would have similar impacts as the Proposed Project during construction.
Considering changes in stream habitat and restricted fish movement into and within South Fork
Pacheco Creek, Alternative B would have similar impacts as the Proposed Project during
operation.
Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and Pajaro
River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream if a high flow event
occurs in the early stages of construction. This could result in sediments settling in San Felipe
Lake, similar to conditions in the 1990s when CVP water was released to Pacheco Creek for
several years by San Benito Water District. Steelhead, and potentially Pacific lamprey migrate
through San Felipe Lake, Miller Canal/Tequisquita Slough, and the Pajaro River would not be
impacted the introduction of sedimentation caused by construction because fish would be
precluded from accessing San Felipe Lake through a barrier (PAMM Fish-2). This impact would
be less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
Operations of Alternative B would introduce CVP water blended with water from the Pacheco
watershed would flow into and out of San Felipe Lake, and thus into Miller Cana/Tequisquita
Slough and the Pajaro River. However, by the time steelhead have reached these systems
(including other steelhead in other Pajaro tributaries), it is likely that smoltification would begin
and imprinting would have occurred, and impacts would be reduced. Pacific lamprey would not
be affected by the blended water. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
San Felipe Lake, and likely Miller Canal/Tequisquita Slough and the Pajaro River support nonnative predatory fish species, including resident largemouth bass, and periodically striped bass
that could migrate up the Pajaro River. Operations under Alternative B would not cause
substantial changes to habitat conditions in San Felipe Lake for these predatory species, and
therefore, there would be minimal changes to the level of interactions between anadromous fish
and predatory fish species as anadromous fish migrate through the Pajaro River, Miller
Canal/Tequisquita Slough, and San Felipe Lake While there is a potential that, with perennial
flows, striped bass could continue moving upstream into Pacheco Creek, there is no indication
that striped bass enter San Felipe Lake in high numbers (Casagrande 2010), so not many
would pass upstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
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impacts on special-status anadromous fish species during construction, Alternative B would
have similar impacts as the Proposed Project during construction. Considering changes in flow,
volume, and habitat conditions for predatory species in San Felipe Lake, Miller Canal, and
Pajaro River, Alternative B would have similar impacts as the Proposed Project during
operation. While both the Proposed Project and Alternative B would provide year-round flows,
the Proposed Project would implement variable flows which includes higher pulse flows to
benefit upstream adult migration and downstream juvenile migration, but Alternative B would
have a fixed flow schedule with pulse flows for downstream juvenile migration. Alternative B
would have similar impacts as the Proposed Project during operation, but the Proposed Project
would have greater benefits.
Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
The excavation of sediments stored in Pacheco Reservoir in conjunction with the restoration of
lower North Fork Pacheco Creek would result in removal of alluvial sediment which are
assumed to be occupied by California floater mussels. While this species typically occurs in
riverine habitat, they have been observed directly upstream from the North Fork Dam where the
shoreline of Pacheco Reservoir is frequently exposed, shells of this species have been
observed by biologists on numerous occasions in conjunction with other field investigations.
While the Pacheco Reservoir frequently dries out (one in four years), this species of mussel can
burrow down to moist soils to avoid desiccation. Activities associated with channel restoration,
including excavation of reservoir sediment would result in displacement or destruction of habitat
and individuals.
Implementation of PAMM Fish-3 would require qualified biologists to identify populations during
Phase one construction efforts and relocate them to locations that provide suitable habitat within
the Pacheco Creek or Pajaro River watersheds. This impact would be less than significant
because impacts to California floater mussels would not be substantial.
Operation of Alternative B would result in perennial flows, which would allow California floater
mussels to remain submerged in a wetted environment. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the risks associated with excavation of reservoir sediment and displacement or destruction of
habitat and individuals, Alternative B would have similar impacts as the Proposed Project during
construction and operation.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
There are no construction-related impacts anticipated for special-status anadromous or native
resident fish in the Delta under Alternative B.
There would be negligible changes to Delta conditions under Alternative B, including X2, Old
and Middle River flows, and exports (see Section 3.20.3.4). There would be almost no change
to the location of X2 under Alternative B compared to both existing and future conditions.
Additionally, under Alternative B, there would be a less than one percent change, both in the
positive and negative flow direction for the average Old and Middle River flows (which would not
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change the frequency in which 5,000 cfs is exceeded), and in the exports to both the Banks and
Jones Pumping Plants in the south Delta. This impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the alteration of the Delta hydraulics, Alternative B would have similar impacts as the Proposed
Project during construction and operation.
Summary of Effects to Special-Status Fish in the Primary Study Area
Table 3.6-8 provides an overview of the effects to special-status native resident and
anadromous fish species in the primary study area under the Alternative B.
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Table 3.6-8. Alternative B Summary of Effects to Special-Status Fish in the Primary Study Area
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

Operation
Discussion

LTS

Impacts to resident fish from changes in
water quality, sound and vibration would not
be substantial because of the
LTS
implementation of BMPs, PAMMs, and
distance from the fish in the creek.

Monterey Roach

LTS

Impacts to resident fish from direct
construction impacts, including water
quality dewatering the existing reservoir
would not be substantial as fish would be
precluded or moved from the construction
area

Beneficial and Resident fish would experience an increase
LTS
in habitat in the expanded reservoir

California Floater
Mussel

LTS

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of PAMM Fish-3

Beneficial

Upper North Fork
Monterey Roach
Pacheco Creek

Pacheco
Reservoir

•

Lower North Fork Monterey Roach,
Pacheco Creek
Monterey Hitch
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LTS

•

Impacts to resident fish from changes
in water quality would not be
substantial due to the implementation
of BMPs and PAMMs that would
protect the water quality and remove
fish from the construction area in the
lower North Fork Pacheco Creek.
Installation of a functional barrier and
implementation of PAMM Fish-1 would
preclude native resident fish presence
in the lower North Fork Pacheco
Creek during construction activities.

Effects from the change in the reduction in
habitat area, the creek upstream of the
expanded reservoir would remain
intermittent

Mussels would benefit from continual
reservoir inundation

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.8 miles of restored
stream habitat would be beneficial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species

Beneficial and
LTS
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Table 3.6-8. Alternative B Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

SCCC Steelhead,
LTS
Lower North Fork Pacific Lamprey
Pacheco Creek
(contd.)

California Floater
Mussel
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LTS

Installation of a functional barrier and
implementation of PAMM Fish-2 would
preclude anadromous fish presence in the
lower North Fork Pacheco Creek during
construction activities.

Impacts to mussels during the dam
decommissioning will not be substantial
with the implementation of Fish-3

Beneficial and
LTS

Beneficial

Operation
Discussion

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.8 miles of restored
stream habitat would be beneficial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

Drybacks would be implemented
through an adaptive management
process and would occur when
steelhead are not present or in low
numbers in the upper reaches

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species

Mussels would benefit from perennial flows
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Table 3.6-8. Alternative B Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

•

Monterey Hitch,
Monterey Roach

Significant
(LTM with
Mitigation
Measures
WQ-1a)

•

•
Pacheco Creek

Effects to resident fish from changes
in water quality due to contaminant
introduction would not be substantial
due to the implementation of BMPs
and PAMMs
Effects to resident fish from changes
in water quality due to increased
sedimentation would be significant if a LTS and
Beneficial
sediment flush occurs during a high
flow event. Implementing Mitigation
Measure WQ-1 would reduce this to
less than significant

Implementation of PAMM Fish-2 would
prevent anadromous fish, particularly
steelhead from entering or remaining in
Pacheco Creek during construction.

LTS and
Beneficial

California Floater
Mussel

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial
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LTS

Discussion

•

Impacts to resident fish from changes
in water quality would not be
substantial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure of native fish to nonnative fish species would not be
increased because flow and
temperature conditions are less
suitable for non-native species

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

Impacts to resident fish from sound
and vibration and from changes in flow
and temperature would not be
substantial

SCCC Steelhead,
LTS
Pacific Lamprey

Operation

Mussels would benefit from perennial flows
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Table 3.6-8. Alternative B Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
LTS

LTS

Perennial flows would provide better
access for anadromous fish to the South
Fork Pacheco Creek, but the
unregulated system will continue to dry
out as currently occurs

LTS

SCCC Steelhead

NI

Installation of a barrier in Miller Canal
and Tequisquita Slough (PAMM Fish-2)
would preclude anadromous fish
presence in South Fork Pacheco Creek.

Monterey Hitch

LTS

Impacts to resident fish from
sedimentation during construction would LTS
not be substantial

South Fork
Pacheco Creek

San Felipe Lake/
Miller Canal/
Tequisquita
Slough
SCCC Steelhead,
Pajaro River
Pacific Lamprey

LTS

Discussion

Perennial flows would provide better
access for native fish to the South Fork
Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs

Impacts to resident fish from sound and
vibration would not be substantial
because of the depth of the trenching
activity

Monterey Roach

Operation

Impacts to anadromous fish from
sedimentation during construction would
not be substantial and implementation of LTS
Fish-2 would preclude steelhead from
entering San Felipe Lake

Impacts to resident fish resulting from
the presence of non-native species
would not be substantial

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result
in a dry Pacheco Creek in most
months of most years, so any
upmigrating adults would find dry
conditions

•

Impacts to anadromous fish
resulting from the presence of nonnative species would not be
substantial

Key:
CVP = Central Valley Project
LTS = less than significant
LTSM = Less Than Significant with Mitigation
NI = No Impact
PAMM = Project-Specific Avoidance and Minimization Measures
SCCC = South-Central California Coast
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Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative C would affect
special-status native resident fish species (Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, as well as sound and vibration effects caused by
blasting.
Water Quality
Temporary construction-related increases in sediments and turbidity levels under Alternative C
could adversely affect aquatic habitats and fish populations in conjunction with clearing
vegetation, construction, and development of borrow sites and construction or modification of
permanent and temporary access roads upstream from the proposed dam site. Any
construction-related erosion or disturbance of sediments and soils could temporarily increase
downstream turbidity and sedimentation throughout the primary study area if soils were
transported in river flows, stormwater runoff, or reservoir water.
A number of the DIFs identified in Section 3.6.3.1 would minimize potential impacts to Monterey
roach by reducing effects resulting from changes in water quality and minimizing direct impacts
to native fish species. BMP BI-2 requires avoiding routine use of vehicles and equipment in
water bodies that provide salmonid habitat between January 1 and June 15 so that water quality
(e.g., turbidity) impacts are minimized and construction activities would be in compliance with
the CC Basin Plan. BMP HM-8, BMP HM-10, and BMP WQ-17 would require protective
measures during equipment fueling. PAMM BI-9 would require a buffer zone around wetlands
and jurisdictional waters to reduce polluted runoff from entering the buffer area. PAMM BI-14
would require restrictions on herbicide use around streams. PAMM HM-2 and PAMM HM-6
would avoid or minimize release of contaminated discharge or hazardous materials into
Pacheco Creek. PAMM WQ-1 would require the use of identified corridors and stabilized e.g.,
armored) crossings to minimize the disturbance of construction equipment crossing perennial
and intermittent water bodies in order to minimize erosion and increases in turbidity. Consistent
with PAMM WQ-2, all borrow, staging and disposal area would be sited to minimize or avoid
water bodies or drainage features. PAMM WQ-4 would require that concrete does not
contaminate the creek water. PAMM WQ-5 would use native seed and other measures to
control erosion around construction activities. PAMM WQ-6 requires preparation,
implementation, and monitoring elements of a SWPPP consistent with requirements of the CWA
NPDES permit.
These measures would minimize potential impacts on Monterey roach or their habitat resulting
from changes to water quality. This impact would be less than significant because there would
be minimal changes to water quality constituents in upper North Fork Pacheco Creek and the
impacts to special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
Construction of the new hardfill dam would require intermittent blasting to prepare the dam
foundation as well as development of shell borrow sites. It is anticipated that one blast would
occur every other week (two per month) throughout the construction of the hardfill dam. Blasting
is typically limited to isolated locations for safety reasons. Blasting activities near fish-bearing
streams have the potential to affect fish by producing hydrostatic pressure waves, and create
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underwater noise and vibration, thereby temporarily altering in-stream conditions. Effects on fish
from changes in hydrostatic pressure are not related to the distance of the fish from the point of
impact, but to the level and duration of the sound exposure (Hastings and Popper 2005).
In order to avoid injury, sound levels should be less than 206 peak dBs and extended time
should be less than 187 dB sound exposure level (183 dB for fish that weigh less than 2 grams),
referenced at 1 µPa for sound traveling through water, measured at a distance of 10 meters
(Fisheries Hydroacoustic Working Group 2008). In addition to sound effects, excessive ground
vibrations can affect fish, particularly the sensitive egg life stage (Alaska Department of Fish and
Game 2013; Kolden and Aimone-Martin 2013). Smirnov (1954, as cited in Alaska Department of
Fish and Game 1991) found significant egg mortality caused by ground vibrations with a PPV of
2 ips. Jensen and Collins (2003) found that a PPV of 5.8 ips resulted in 10 percent mortality of
Chinook salmon embryos. Faulkner et al. (2008) found that PPVs up to 9.7 ips resulted in
significantly higher mortality in O. mykiss eggs but there was no increase in mortality when
exposed to PPVs of 5.2 ips or less. The Alaska Department of Fish and Game have PPV
restrictions of 2.0 ips to protect salmonids (Alaska Department of Fish and Game 2013). While
these studies focus on salmonid species, it is likely that Monterey roach would be affected in a
similar manner. Because the Monterey roach are smaller than adult salmonids, applying the 183
dB criterion is appropriate.
Alternative C would have blasting as close as 150 feet from upper North Fork Pacheco Creek.
Sound effects over an extended period of time would be around 137 dB re 1 µPa, and a
maximum at 156 dB re 1 µPa at distances between 288 feet and 50 feet, respectively. 19 Both of
these are below the recommendation of 183 dB re 1 µPa for fish less than 2 grams. Additionally,
the vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids, ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet,
respectively, based on values derived in the analysis presented in Noise Appendix and adjusted
for conditions in water. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The expanded reservoir under Alternative C would result in a larger area of inundation
compared to the baseline conditions, reducing the amount of riverine habitat upstream from the
new dam available to Monterey roach by approximately 7.9 miles, leaving 8.2 miles of
intermittent creek habitat upstream from the expanded reservoir. Because much of the North
Fork Pacheco Creek is frequently dry with limited habitat for Monterey roach (see Section
3.12.1), operations of the expanded reservoir would result in less-than significant impacts
because impacts on native resident fish species and their habitat would not be substantial.
The introduction of CVP water from San Luis Reservoir into the expanded reservoir has the
potential to introduce non-native fish and invertebrate species into upper North Fork Pacheco
Creek, which already supports a community of non-native fish species (i.e., largemouth bass
and green sunfish) similar to that in San Luis Reservoir that may prey on or compete with
Monterey Roach. The potential introduction of non-native predators that are currently present in
upper North Fork Pacheco Creek may increase the abundance of some non-native fish species
but would not substantially change the assemblage of these species. Studies conducted in
Anderson Reservoir, which also gets CVP water, species captured in the reservoir include
largemouth bass, which currently occur, and also bluegill, black crappie, threadfin shad, and

Sound effects calculated using values derived in the Noise Appendix, and converted for values in water by adding 63 dB
(https://fas.org/man/dod-101/sys/ship/acoustics.htm)

19
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white catfish (Valley Water 2020) 20. It is assumed that any transfer of fish species would be
similar to those identified in Anderson Reservoir. As noted earlier, North Fork Pacheco Creek
frequently goes dry, which would continue after the expanded reservoir has been filled. This
would result in keeping the numbers of non-native fish species inhabiting upper North Fork
Pacheco Creek above the expanded reservoir low, therefore, this impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would less impacts. Considering changes
in water quality and impacts from sound and vibration during construction, Alternative C would
have similar impacts as the Proposed Project during construction. Considering construction
duration, Alternative C would have greater impacts than the Proposed Project. Considering the
downstream location of the new reservoir inundation areas, more habitat for Monterey roach
would be available in upper North Fork Pacheco Creek. Alternative C would have less impacts
as the Proposed Project during operation.
Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction
Under Alternative C, special-status native resident fish (Monterey roach which may be present)
would be precluded from entering the expanded reservoir and dam construction area by the
installation of a cofferdam upstream from the new dam upstream from the proposed dam
location and a function al barrier downstream from the existing dam. These barriers, along with
implementation of the BMPs and PAMMs identified in impact Fish-1 to would minimize water
quality effects and prevent access to reservoir construction area. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
The draining of the existing Pacheco Reservoir and removal of the North Fork Dam would result
in a temporary loss of habitat for reservoir fishes for around seven years; however, most, if not
all, of these fish are non-native species. This reservoir frequently dries out (see Section 3.12.3),
thus killing off any fish that are present in the reservoir. The decommissioning of North Fork
Dam and removal of the existing reservoir would result in conditions that already currently occur.
Impact caused by construction activities to both the old and expanded reservoirs would be less
than significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Operations
In addition to capturing inflow from the North Fork Pacheco Creek watershed, water from San
Luis Reservoir would be introduced into the expanded reservoir. This would result in a mixing of
CVP water with water from the Pacheco watershed. Additionally, Monterey roach may
repopulate the expanded reservoir from isolated source populations in upper North Fork
Pacheco Creek, would have access to increased reservoir habitat compared to that available in
the existing Pacheco Reservoir. There would be a substantial increase in the surface area and
volume of the reservoir (187 acres in the existing reservoir compared to 1,367 acres in the
expanded reservoir, and 5,500 acre-feet in the existing reservoir compared to 140,000 acre-feet

20
Based on Valley Water’s studies to-date, there is no evidence that striped bass have been transported to Anderson Reservoir via
the Pacheco Conduit.
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in the expanded reservoir once it is repopulated with native fish. This impact would be
beneficial.
Introduced water from San Luis Reservoir would be warmer than the ambient expanded
reservoir water, however water will not be conveyed into the expanded reservoir during summer
and fall months when CVP water from San Luis Reservoir would be warm and of poor water
quality. As described in Section 3.20.3.4, there would be no substantial changes to reservoir
water temperature, DO concentrations, or nitrates in the expanded reservoir. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Periodic inspection, maintenance and/or repair of the dam and ancillary facilities could require
short-term (weeks-months) changes in operation that could result in changes in water surface
elevations with potential decreases in habitat for native fish residing in the expanded reservoir.
These operational activities would be similar to the periodic changes the reservoir would be
subjected to as a result of climatic variational and operational demands. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir via the Pacheco Conduit
includes native tule perch, and non-native black crappie, largemouth bass, threadfin shad, and
inland silverside (Valley Water 2020). Non-native centrarchids (e.g., green sunfish and
largemouth bass) currently occupy habitat in Pacheco Reservoir. While the North Fork Pacheco
Creek is intermittent, some habitat for these native and non-native fish may persist during these
conditions that could sustain populations and could result in recolonization of the expanded
reservoir. There would also be a potential for the non-native species to be swept into North Fork
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. Few
Monterey roach currently occur in Pacheco Reservoir, and it is not expected that the numbers
would increase substantially in the expanded reservoir. Those that currently occur are already
exposed to non-native predatory fish species, which would not change under the Proposed
Project. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
changes in water quality and available habitat for Monterey roach during construction,
Alternative C would have similar impacts as the Proposed Project during construction.
Considering construction duration, Alternative C would have greater impacts than the Proposed
Project. Considering the size of inundation areas and amount of available habitat in the
expanded reservoir, Alternative C would have similar impacts as the Proposed Project during
operation.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative C would affect
special-status native resident fish species (Monterey roach, Monterey hitch) in lower North Fork
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Pacheco Creek through potential changes in water quality, sound and vibration effects caused
by blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction-related activities under Alternative C could result in the release and exposure of
contaminants, such as fuels, lubricants, and other construction-related materials. Such
exposure could adversely affect aquatic habitats, the aquatic food web, and fish populations,
including special-status species, downstream from the construction area. However, BMPs and
PAMMs listed in Section 3.6.3.1 and described in Impact Fish-1, would be in place to reduce the
effects. The SWPPP would contain a sediment monitoring plan to be implemented if a particular
site discharges directly to a water body listed on the CWA (303d) list for sediment. Additional
information is provided in Section 3.20.3.4. PAMM Fish-1 would be implemented, removing and
relocating Monterey roach and Monterey hitch from lower North Fork Pacheco Creek prior to the
dam removal. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of Alternative C, the North Fork Dam would be decommissioned, and 0.5 miles of lower
North Fork Pacheco Creek would be restored to a condition suitable for steelhead. Construction
would occur in two phases:
•

Phase One begins in the summer after construction begins and includes the initial
excavation of a channel adequate to convey flows between the new dam site and the
existing dam site. Placement of a temporary functional barrier would be installed
downstream from the North Fork Dam outlet to preclude fish access to the construction
area.

•

Phase Two begins in the summer before the final year of construction when alluvial
material has had sufficient time to drain and dry out. Final excavation and/or placement
of material and structures necessary to restore a functional reach of lower North Fork
Pacheco Creek to support fish habitat and riparian vegetation would occur.

Construction activities have the potential to increase turbidity and sedimentation downstream
from the construction area, particularly from the channel restoration activities. The abundance,
distribution, and survival of populations of Monterey roach and Monterey hitch have been linked
to levels of turbidity and silt deposition. Prolonged exposure to high levels of suspended
sediment would create a loss of visual capability in fish in aquatic habitats, leading to reduced
feeding and growth rates. Such exposure would also result in a thickening of the gills, potentially
causing the loss of respiratory function; in clogging and abrasion of gills; and in increased stress
levels, which in turn could reduce tolerance to disease and toxicants (Waters 1995; Newcombe
and Jensen 1996; Wilber and Clark 2001). Turbidity also could result in increased water
temperature and decreased DO levels, especially in low-velocity pools, which can cause
stressed respiration.
High levels of suspended sediments could also cause redistribution and movement of Monterey
roach and Monterey hitch populations in lower North Fork Pacheco Creek, and could diminish
the character and quality of the physical habitat important to survival of these two species.
Sediment deposition could reduce water depths in stream pools and could contribute to a
reduction in carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment
loading downstream from construction areas would degrade food-producing habitat, by
interfering with photosynthesis of aquatic flora, and could displace aquatic fauna, including
Monterey roach and Monterey hitch.
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The North Fork Dam would be decommissioned in the second year, and Pacheco Reservoir
would be drained prior to decommissioning. Once the reservoir was empty, the majority of
existing sediment deposited behind North Fork Dam would be moved and stabilized away from
the restored channel, and some sediment would be stabilized in place (additional description of
the restoration channel is provided in the Alternatives Development and Project Description
Appendix). Winter peak flows during construction would mobilize residual sediment in the
restored channel to some degree, increasing turbidity, suspended sediment, and bedload
material in lower North Fork Pacheco Creek and downstream in Pacheco Creek. As described
in Section 3.20.3.4, the magnitude of the increases would be dependent on the magnitude and
duration of the winter peak flows, but initial increases would likely violate CC Basin Plan water
quality objectives for turbidity. As described in Section 3.12.1.1, the peak flows in North Fork
Pacheco Creek and Pacheco Creek that are likely to be exceeded at least once every five years
are approximately 1,350 cfs and 5,670 cfs, respectively, with some of the flows in Pacheco
Creek coming from the unregulated tributaries (e.g., South Fork Pacheco Creek). In 2017, peak
flows in Pacheco Creek exceeded 11,000 cfs near creek mile 8.0. Monterey roach and
Monterey hitch are currently exposed to increases in turbidity and sedimentation during peak
flows, however, these increases would likely be of greater magnitude if peak flows occurred
during the construction period. While these species may be affected for the duration of a peak
flow event, they have adapted to these types of events and would not be expected to be
substantially affected.
A functional barrier would be installed to prevent access of Monterey roach, Monterey hitch and
steelhead to the restoration channel until the completion of phase two. This barrier would
protect resident fish species from any impacts that would otherwise occur in lower North Fork
Pacheco Creek, including potential exposure to increased turbidity, suspended sediment, and
contaminants. However, prior to construction of the functional barrier, there could be native fish
between the North Fork Dam and the location for the functional barrier. Implementation of
PAMM Fish-1 would require any native fish species (e.g., Monterey roach) remaining in the
lower North Fork Pacheco Creek following the installation of the functional barrier to be
relocated downstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
Alternative B would have blasting between 150 and 686 feet from lower North Fork Pacheco
Creek. As described in Impact Fish-1, sound effects over an extended period of time would be
around 137 dB re 1 µPa, and a maximum at 156 dB re 1 µPa at distances between 288 feet and
50 feet, respectively. Both of these are below the recommendation of 183 dB re 1 µPa
(Fisheries Hydroacoustic Working Group 2008). Additionally, as described in Impact Fish-1, the
vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids (Alaska Department of Fish and Game 2013), ranging between
0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet, respectively. Additionally, fish would be precluded
from accessing this section of lower North Fork Pacheco Creek. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
In the first year of construction (construction year one), stream flows would continue to be
released from North Fork Dam consistent with existing conditions. In construction year two,
flows in lower North Fork Pacheco Creek would continue to be conveyed through the phase one
channel, following the natural hydrograph; there is little to no input from the North Fork Pacheco
Creek watershed, resulting in a dry creek in summer months). In construction years three
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through six, winter and summer flows would be conveyed through the phase one channel,
diversion pipeline and outlet conduit, following the natural hydrograph. In construction year
seven, flows would be conveyed around the dam construction area following the natural
hydrograph. Flows during construction, compared with both existing and future baselines are
presented in Section 3.12.3.4. Construction duration under the Proposed Project is 7.3 years.
Currently, other than the scour pool immediately below the North Fork Dam spillway, lower North
Fork Pacheco Creek has minimal to no flow from the late spring into the fall, particularly given
that the existing Pacheco Reservoir is drained or nearly drained roughly 60 percent of the time
(see Section 3.12.1 for additional information). Because the creek experiences frequently dry
conditions under existing conditions, this impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative C would affect
special-status native resident fish species (Monterey roach, Monterey hitch) in lower North Fork
Pacheco Creek through potential changes in water quality, habitat created by the stream
channel restoration, stream flow and water temperature, and the introduction of non-native
invasive species, and the introduction of non-native invasive species. Other than discharge from
the new dam into the restored reach of North Fork Pacheco Creek, operational activities that
could influence this reach would be limited to maintenance or repair of features necessary to
ensure the functionality of the restored channel.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative C would result in a
release of a blend of water from the CVP and North Fork Pacheco Creek into lower North Fork
Pacheco Creek. Additionally, CVP water would be transferred to the expanded reservoir
primarily between December and May, when water temperatures are typically lower, with less
effect resulting from algal growth and low DO (see Section 3.20.3.4 for additional information).
Under existing conditions, water releases from Pacheco Reservoir are not known to contain
constituents that contribute to the identified impairments to beneficial uses. However, beneficial
uses in Pacheco Creek are identified as impaired as defined by Section 303(d) of the CWA due
to high concentrations of fecal coliforms, low DO, and turbidity. Higher flows would have multiple
beneficial effects, including diluting fecal coliform levels in Pacheco Creek and increasing DO.
Section 3.20.3.4 describes the water quality effects to the Pacheco watershed. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Channel Restoration
The restored channel under Alternative C would provide an additional 0.5 miles of high-quality
habitat for spawning and rearing steelhead in lower North Fork Pacheco Creek, which would
also provide habitat for Monterey roach and Monterey hitch. This impact would be beneficial.
Stream Flow and Water Temperature
The variable flow release schedule for Alternative C is shown in Chapter 2. This flow schedule
would maintain a minimum of 8 cubic feet per second (cfs) year-round in lower North Fork
Pacheco Creek (see Section 3.12.3.4 for additional information on monthly flows). This flow
schedule would provide flows that under existing and future baseline conditions would not be
likely to occur in most months of most years. It would also provide year-round habitat for
Monterey roach and Monterey hitch and eliminate barriers to movement throughout lower North
Fork Pacheco Creek. Additionally, the pulse flows that would be provided to enhance conditions
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for adult and juvenile salmonid migration would also benefit these species. This impact would be
beneficial because flows would be consistently provided under Alternative C, and thus provide
year-round habitat, which would otherwise not occur.
Effects of operation of the expanded reservoir under Alternative C on water temperature in the
creek would be similar to existing and future baselines at the confluence with the South Fork
Pacheco Creek as shown in Section 3.20.3.4. However, under the Proposed Project, there
would be an additional 0.5 miles of habitat in lower North Fork Pacheco Creek with cooler water
available to Monterey roach and Monterey hitch. Year-round flows of cool water in the restored
channel would provide suitable conditions for benthic macroinvertebrates, which, when
combined with feeding habitat (e.g., riffles) would result in improved prey availability because
benthic macroinvertebrates provide a source of food for these species.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions occur under the existing condition. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events from the expanded
reservoir (see Section 3.12.3, Water Resources and Fisheries Numerical Modeling Appendix).
This impact would be beneficial because aquatic invertebrates, which provide a food source for
Monterey roach and Monterey hitch, would benefit by having a consistent flow regime.
Invasive Species
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of non-native or invasive fish species to lower North Fork Pacheco Creek, some of
which are currently present in San Luis Reservoir. Species that have been transferred into
Anderson Reservoir through CVP conveyance systems includes native tule perch, and nonnative black crappie, largemouth bass, threadfin shad, and inland silverside (Valley Water
2020). Non-native fish species (e.g., green sunfish, largemouth bass, carp) currently occupy
habitat in the Pacheco Creek watershed both upstream and downstream from North Fork Dam,
including, both Pacheco Reservoir and San Felipe Lake. There would also be a potential for the
non-native species to be swept into North Fork Pacheco Creek and Pacheco Creek from
upstream stock ponds, some of which are immediately adjacent (but not connected) to North
Fork Pacheco Creek during storm events, as currently occurs.
Non-native centrarchids primarily use warm, near-shore shallow water habitat in reservoirs for
spawning, rearing, and feeding purposes. To minimize the potential for these non-native fish to
be transported downstream, the outlets that would supply flow to Pacheco Creek for both
routine and emergency release of water would be placed at depths and locations within the
expanded reservoir and not near the shoreline to minimize entrainment of these non-native
species into the outlet structures and subsequent release into the creek.
Largemouth bass, which already occur in the Pacheco Creek watershed, tend to prefer
lacustrine habitats, and generally occupy waters with temperatures greater than 71.6°F (22°C),
while black crappie prefer temperatures between 57°F and 79°F (14°C and 26°C) in habitats
with primarily sand or mud bottoms (Stuber et al. 1982). Green sunfish, also found in the
Pacheco Creek watershed, avoid water temperatures less than 79°F (26°C) and prefer streams
with intermittent summer flow (Stuber et al. 1982, Moyle 2002). These fish may continue to
occur in Pacheco Creek, however, due to the habitat conditions, their numbers are not expected
to increase, and may even decrease with slightly reduced water temperatures (see Section
3.20.3.4 for water temperatures under baseline conditions and Proposed Project). Coldwater
releases under the new flow regime favors salmonid species as well as Monterey roach and
Monterey hitch, but would not favor the non-native species. This impact would be less than

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-120

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two striped bass in San Felipe Lake
were observed in a study between March 2005 and November 2006 (Casagrande 2010).
Implementing the Proposed Project would provide perennial flows in lower North Fork Pacheco
Creek which could result in striped bass moving upstream into Pacheco Creek and potentially
into the restoration reach of lower North Fork Pacheco Creek, however, it is unlikely that more
fish than currently occur in San Felipe Lake would be attracted upstream. The Pacheco Creek
channel does not provide suitable spawning habitat for striped bass, and lower North Fork
Pacheco Creek after restoration would not provide the type of habitat (e.g., depths, substrate) to
support this species, so any potential occupation of the lower North Fork Pacheco Creek would
be temporary and opportunistic. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
While Pacheco Creek and its tributaries upstream from North Fork Dam essentially become
intermittent periodically during low flow and drought conditions, some habitat for these nonnative fish is assumed to persist during these conditions that could sustain populations and
could result in recolonization of the expanded reservoir; however, water temperatures in the
lower North Fork Pacheco Creek under the new flow regime would typically be cooler than the
preferred temperature ranges for the non-native predatory fish species. There would also be a
potential for these non-native species to be swept into North Fork Pacheco Creek and Pacheco
Creek from upstream stock ponds, some of which are immediately adjacent (but not connected)
to North Fork Pacheco Creek during storm events, as currently occurs. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
The scour pool below North Fork Dam would be restored as part of the larger channel
restoration effort, so non-native fish species, which currently occur in the pool, would be
removed. These species would be less likely to reestablish in the North Fork Pacheco Creek
due to the cooler water temperatures (see Section 3.20.3.4) and the fact that most of these nonnative species are concentrated in the lower reaches of Pacheco Creek and San Felipe Lake 17
miles downstream. The scour pool is currently inhabited by non-native fish species. Removal of
this pool will reduce the attraction of these non-native species into the reach. The threat of nonnative fish species on special-status native fish in lower North Fork Pacheco Creek would not be
substantial; therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative C would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative C would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative C would have similar impacts
as the Proposed Project during operation. Both the Proposed Project and Alternative C would
provide year-round flows, implementing variable flows which includes higher pulse flows to
benefit upstream adult migration and downstream juvenile migration.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-121

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative C would affect two
special-status resident fish species (Monterey hitch) in Pacheco Creek through potential
changes in water quality, sound and vibration effects caused by blasting, channel restoration
activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction activities under Alternative C have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described under Impact Fish-3.
Construction-related activities under the Proposed Project could result in the release and
exposure of contaminants (i.e., fuels, lubricants, and other construction-related materials). In
addition, improvements to the SR 152/Kaiser-Aetna Road interchange and use of SA 13)
southwest of this interchange has the potential to introduce contaminants such as fuels and
lubricants to Pacheco Creek if a high flow event (100-year event or greater) occurs. However,
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, impacts to Monterey roach and Monterey hitch in Pacheco Creek would be minimal. This
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of Alternative C, North Fork Dam would be decommissioned, and 0.5 miles of lower
North Fork Pacheco Creek would be restored to a condition suitable for steelhead and thus
native resident fish species. Impacts resulting from the dam decommissioning and channel
restoration are the same as described under Impact Fish-3. Implementation of PAMM Fish-1
would result in installation of a temporary functional barrier downstream from the North Fork
Dam outlet scour pool to prevent movement upstream during construction. If construction
begins in a wet year, there is a potential for Monterey hitch and Monterey roach in Pacheco
Creek to be exposed to increased turbidity and suspended sediment. Monterey hitch and
Monterey roach are currently exposed to increases in turbidity and sedimentation during peak
flows; however, these increases would likely be of greater magnitude if peak flows occurred
during the construction period. While these species may be affected for the duration of a peak
flow event, they have adapted to these types of events. This impact would be significant
because impacts on special-status native resident fish species and their habitat would be
substantial.
Mitigation and Significance After Mitigation
With implementation of Mitigation Measure WQ-1a described in Section 3.20.3.5, a residual
sediment control and management plan would be developed and implemented. The plan would
require removal of most sediments deposited behind North Fork Dam and construction of
sediment retention structures within the restoration reach of lower North Fork Pacheco Creek.
This measure is intended to reduce impacts to special-status native resident fish with respect to
turbidity and suspended sediments that affect feeding, growth, and respiration to a less-thansignificant level.
Sound and Vibration
There would be no impacts to Monterey roach or Monterey hitch due to sound and vibration
effects because the activities that may result in noise or vibrations to waterways would occur
upstream from Pacheco Creek beyond the range of effects. There would be no impact to native
resident fish in Pacheco Creek due to changes in sound or vibration caused by blasting.
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Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative C would affect
special-status native resident fish species (Monterey roach, Monterey hitch) in Pacheco Creek
through potential changes in water quality, and stream flow and water temperature.
Water Quality
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir would result in a
release of a blend of CVP water and North Fork Pacheco Creek water and could also result in
the transfer of algae or contaminants. Effects to native resident fish in Pacheco Creek would be
similar to those described under Impact Fish-3. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Stream Flow and Water Temperature
Under Alternative C, flows in Pacheco Creek would be released under a variable flow schedule
as described in Impact Fish-3. This impact would be beneficial.
Operation of the expanded reservoir could alter geomorphic processes by reducing the
frequency and magnitude of high and intermediate flows as described in Section 3.12.3.4.
However, unregulated tributaries (e.g., Cedar Creek) would continue to provide peak flows that
could help sustain the geomorphic processes. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years21 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk
of stranding fish. Any decision to implement a dryback be informed by agency discussions.
Monterey roach and Monterey hitch have adapted to nearly annual drybacks, which is more
frequent than would occur under Alternative C. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative C would be similar to, and typically slightly lower than those under existing and
future baseline conditions except in May and June at the confluence with the South Fork
Pacheco Creek (creek mile 0). While these temperatures would be slightly higher, the highest
average monthly temperature under existing conditions (2017) would be 53°F (11.7°C) and 54°F
(12.2°C) under future conditions (2030). Water temperatures at or below 64.4°F (18°C) (the
temperature considered optimal for steelhead rearing) would be present for more creek miles
between the new dam outlet and creek mile 8 under the Proposed Project compared to the
existing and future baseline conditions (Figure 3.6-7). See Section 3.20.3.4 for additional
21

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-123

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

information. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Year-round flows in Pacheco Creek would provide suitable conditions for benthic
macroinvertebrates. This would result in improved prey availability for Monterey roach and
Monterey hitch. Benthic macroinvertebrates provide a source of food for these species. Aquatic
invertebrates could be adversely affected by rapid flow fluctuations or dewatering, but these
flashy conditions currently occur under existing conditions. However, the lower North Fork
Pacheco Creek would not experience rapidly changing flows except during spill events.
Continuous flows would also benefit the riparian vegetation growth, potentially leading to
increased stream shading. This could lead to increase habitat for benthic macroinvertebrates.
This impact would be beneficial.

Source: Pacheco Creek Steelhead Habitat Suitability Model Simulations
Note: Simulation period is 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key: °F = degrees Fahrenheit

Figure 3.6-7. Distance for which 64.4°F (18°C) Water Temperatures Travel Downstream for
Alternative C Under Existing (2017) Conditions (upper graph) and Future (2030)
Conditions (lower graph)
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Invasive Species
Monterey roach and Monterey hitch could be affected by the introduction of invasive species
from San Luis Reservoir during the transfer of water from San Luis Reservoir to the expanded
reservoir. Conditions of the potential transfer are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative C would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative C would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative C would have similar impacts
as the Proposed Project during operation. Both the Proposed Project and Alternative C would
provide year-round flows, implementing variable flows which includes higher pulse flows to
benefit upstream adult migration and downstream juvenile migration., Alternative C would have
similar impacts as the Proposed Project during operation.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operation
Part of the construction for the conveyance pipeline includes trenchless tunneling underneath
South Fork Pacheco Creek which provides habitat for Monterey hitch. An approximately 11-footdiameter tunnel excavation would be required for the approximately 350-foot-long trenchless
crossing. The trenchless crossing would be approximately 12 feet below the channel of South
Fork Pacheco Creek. During detailed design of the trenchless crossing/tunnel, analyses will
identify the minimum slurry pressure required to achieve excavation face stability and maintain
surface ground movements within acceptable levels. Once tunneling begins, ground movement
will be monitored at regular intervals to determine whether the ground is responding as
predicted to confirm the design calculations and to allow for refinements of the tunneling
operation to achieve the appropriate balance of parameters before tunneling beneath the creek.
This will assist in preventing any potential fractures into the creek bed that could introduce
drilling fluids into South Fork Pacheco Creek or Pacheco Creek downstream. Because the
tunnel is so far below the creek bed, minimal direct effects will happen to South Fork Pacheco
Creek. This activity would occur during the dry season, which would reduce the likelihood of fish
presence in the area of the tunneling. Any vibrations caused by the trenchless tunneling would
be lower than vibrations caused by blasting effects described in Impact Fish-4, under the
construction impacts for sound and vibration. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Perennial flows in Pacheco Creek would provide improved movement between the South Fork
Pacheco Creek and Pacheco Creek for Monterey roach and Monterey hitch. However, South
Fork Pacheco Creek is an unimpaired system, which means it would continue to dry out
consistent with existing conditions. Fish, both special-status native resident and non-native
species, that move upstream into the South Fork Pacheco Creek may then experience
stranding or even desiccation. Because the South Fork Pacheco Creek is an unregulated
system, it is unlikely that there would be substantial changes to the fish abundance as the creek
would continue to go dry in most years. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
tunneling activities and impacts on special-status native resident fish species during
construction, Alternative C would have similar impacts as the Proposed Project during
construction. Considering changes in stream habitat and restricted fish movement into and
within South Fork Pacheco Creek, Alternative C would have similar impacts as the Proposed
Project during operation.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and
Pajaro River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, potentially changing its bathymetry.
However, this is a similar to naturally occurring flood flows (i.e., 2017) that periodically occur
under existing conditions. Habitat for Monterey hitch in San Felipe Lake, Miller Canal,
Tequisquita Slough and the Pajaro River would continue persist over time. Therefore, this
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Operations of Alternative C could have some effects caused by a periodic increase in volume of
San Felipe Lake, and periodic increased flows through Miller Canal and Tequisquita Slough into
the Pajaro River. This will result in increased habitat for Monterey hitch and non-native fish in
San Felipe Lake. The increase in habitat would not result in a substantial, if any, change in the
number or density of non-native predatory fish. Therefore, the effect on native resident fish in
San Felipe Lake would be minimal. The change in flow regime would result in CVP water
blended with Pacheco water flowing in and out of San Felipe Lake. However, these blended
flows would not substantially change the quality or quantity of habitat available to Monterey hitch
in San Felipe Lake, Miller Canal, Tequisquita Slough, or the Pajaro River. Monterey hitch that
utilize habitat in San Felipe Lake, Miller Canal, and the Pajaro River would not be impacted by
introduction of CVP water. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two adult striped bass were observed
in San Felipe Lake between March 2005 and November 2006 (Casagrande 2010). The number
of striped bass in San Felipe Lake, Miller Canal, or the Pajaro River would not change with the
implementation of Alternative C. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
impacts on native resident fish species during construction, Alternative C would have similar
impacts as the Proposed Project during construction. Considering changes in flow, volume, and
habitat conditions for predatory species in San Felipe Lake, Miller Canal, and Pajaro River,
Alternative C would have similar impacts as the Proposed Project during operation. Both the
Proposed Project and Alternative C would provide year-round flows, implementing variable flows
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which includes higher pulse flows to benefit upstream adult migration and downstream juvenile
migration.
Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction
As part of Alternative C, North Fork Dam would be decommissioned, and 0.5 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3. A functional
barrier would be installed downstream from the scour pool below the North Fork Dam outlet to
prevent movement upstream during construction. However, if construction begins in a wet year,
there is a potential for steelhead and Pacific lamprey to be present in lower North Fork Pacheco
Creek downstream from the existing dam. These fish would be exposed to increased turbidity,
suspended sediment, and contaminants, however, implementing the BMPs and PAMMs
described in Impact Fish-1 would help reduce the water quality and sedimentation impacts, and
also PAMM Fish-1 and PAMM Fish-2 would preclude the presence of steelhead and Pacific
lamprey in lower North Fork Pacheco Creek during construction through the placement of
exclusion barriers. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative C would affect
anadromous fish species in lower North Fork Pacheco Creek through potential changes in water
quality, habitat created by the stream channel restoration, and stream flow and water
temperature that could affect steelhead and Pacific lamprey.
Water Quality
The introduction of CVP water into the expanded reservoir under Alternative C would result in a
release of a blend of CVP water and North Fork Pacheco Creek water from the new dam.
Supplemental CVP inflows would result in a long-term average blend of 55 percent natural
inflow from North Fork Pacheco Creek watershed and 45 percent CVP supplies by volume in
the expanded reservoir (see Section 3.20.3.4). Additionally, CVP water would be transferred to
the expanded reservoir primarily between December and May, in which the water temperatures
are lower, with less effect resulting from algal growth and low DO (see Section 3.20.3.4 for
additional information).
Philopatry (i.e., homing) to natal creeks is a fundamental life-history trait of most anadromous
salmonids (Keefer and Caudill 2014). Water chemistry of the natal river system of an upmigrating salmonid is particularly important given the use of olfaction for route finding and home
site recognition (Keefer and Caudill 2014). Therefore, the introduction of out-of-basin CVP water
from the Delta via San Luis Reservoir may hinder the imprinting of juvenile steelhead on water
from Pacheco Creek or Pajaro River, thereby affecting the homing behavior of adults returning
to spawn. Pacific lamprey is not philopatric (Clemens et al. 2019), so are not likely affected by
changes in the water chemistry through the addition of CVP water.
Steelhead could be affected by the presence of CVP water, causing adult SCCC steelhead in
the ocean to either stray into the Delta or for Central Valley steelhead to stray into the Pajaro
River watershed. In the Santa Ynez River, a biological opinion for steelhead provided by NMFS
dealing with water blends stated that imported water would not exceed 50 percent of the total
rate of releases to the river (NMFS 2000). A long-term average would have a blending ratio of
less than 50 percent CVP water; however, some years—mostly in extended droughts—this may
exceed 50 percent. Although, it is important to note that without the addition of CVP water,
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under existing conditions, there would not be sufficient amounts of water to support a selfsustaining steelhead or lamprey population on an annual basis. Accordingly, the impact of
straying would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants from San Luis
Reservoir would be the same as described in Impact Fish-3. This impact would be less than
significant because impacts on anadromous fish species and their habitat would not be
substantial.
Channel Restoration
Under Alternative C, the effects of channel restoration in lower North Fork Pacheco Creek on
anadromous fish would be similar to those effects described in Impact Fish-3. This impact would
be beneficial.
Stream Flow and Water Temperature
Under Alternative C, lower North Fork Pacheco Creek would experience contiguous flow which
would sustain the unrestricted movement of anadromous fish as necessary to meet their life
history requirements. Operation of the expanded reservoir could alter geomorphic processes by
reducing the frequency and magnitude of high and intermediate flows as described in Section
3.12.3.4. The variable flow schedule would be followed, including 25 to 50 cfs pulse flow
releases in January through May (see Chapter 2). Pulse flow releases from the expanded
reservoir would occur in years where the unregulated tributaries (e.g., South Fork Pacheco
Creek) would not contribute sufficient flows to meet the pulse flow requirements at USGS
stream gage 11153000 near creek mile 8.5. Releases would be around 8 cfs when the
unregulated tributaries meet the pulse flow requirements. The release of pulse flows would
enhance both adult and juvenile steelhead migration. These pulse flows may benefit other
special-status anadromous species (i.e., Pacific lamprey), that have the potential migrate into
Pacheco Creek. This impact would be beneficial.
The contiguous nature of the flows could provide the opportunity for predatory fish movement
into anadromous fish habitat in lower North Fork Pacheco Creek, a section in which non-native
predatory fish species may currently periodically occur. However, cooler water temperatures
(typically below 55°F) provided in the restoration reach of North Fork Pacheco Creek and
subsequently to Pacheco Creek would be less conducive to non-native predatory species which
typically prefer water temperatures greater than 68°F (20°C) and occur in San Felipe Lake and
nearby ponds (see Section 3.20.3.4). These cooler water temperatures would help reduce
establishment of predatory fish species in North Fork Pacheco Creek where steelhead
spawning, and rearing activity is anticipated. Conditions suitable for steelhead would be suitable
for Pacific lamprey if they migrate into Pacheco Creek. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
To control the spread of willows from encroaching on sycamore alluvial woodland habitat, flow
releases that result in drybacks in Pacheco Creek may be implemented in critically dry years
when inflows into the expanded reservoir would be low, and the habitat conditions less suitable
for steelhead. The decision to implement a dryback (including extent. timing and duration) would
be made in coordination with the agencies. Lower North Fork Pacheco Creek would maintain at
least 8 cfs to support any rearing steelhead, if present, and to support the riparian vegetation.
Ramping rates would be set at 1 cfs every four hours to reduce the risk of stranding fish.
Because these fish already experience nearly annual drybacks, this impact would be less than
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significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
The effects of changes in water temperature are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help lower the water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
Year-round flows would provide suitable conditions for benthic macroinvertebrates. This would
result in improved prey availability. Benthic macroinvertebrates provide a source of food for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions currently occur. However, lower North Fork Pacheco Creek would not
experience rapidly changing flows except during spill events. Continuous flows would also
benefit the riparian vegetation growth, potentially leading to increased stream shading. This can
lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.
Cohort scores derived from the PCSHSM for Alternative C in all water year types for a
comparison against the existing and future baseline conditions are presented in Table 3.6-9.
Implementation of Alternative C would significantly increase the cohort score, by as much as
2,660 percent for existing conditions in critical water years when there is minimal habitat
available in baseline conditions, which indicates improved conditions for steelhead survival in
the North Fork Pacheco Creek. This would be beneficial for special-status anadromous fish in
the lower North Fork Pacheco Creek.
Table 3.6-9. Cohort Scores for Alternative C under Existing (2017) and Future (2030) Conditions
Existing Conditions (2017)
Future Conditions (2030)
Baseline
Percent
Baseline Alternative C
Percent
Year Type
Alternative C
Cohort
Change from
Cohort
Cohort
Change from
Cohort Score
Score
Baseline
Score
Score
Baseli8ne
Wet

9.3

17.3

87%

8.5

15.8

85%

Above Normal 6.0

15.3

157%

7.7

16.6

115%

Below Normal 7.5

17.1

127%

6.1

15.0

147%

Dry

3.0

13.8

355%

4.1

14.6

254%

Critical

0.2

6.9

2,660%

0.6

7.6

1,276%

Average

5.8

14.7

154%

5.9

14.3

144%

Note: Water year type is based on Sacramento Valley Water Index. Additional information on water temperature modelling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
% = percent

Invasive Species
Anadromous fish in the lower North Fork Pacheco Creek could be affected by the introduction of
invasive species from San Luis Reservoir during the transfer of water to the expanded reservoir.
However, habitat conditions, including water temperature, would be less conducive to
supporting non-native species. Conditions of the potential transfer are described under Impact
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Fish-3. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative C would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative C would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative C would have similar impacts
as the Proposed Project during operation. Because both the Proposed Project and Alternative C
provide year-round flows, Alternative C would have similar impacts as the Proposed Project
during operation. Both the Proposed Project and Alternative C would provide year-round flows,
implementing variable flows which includes higher pulse flows to benefit upstream adult
migration and downstream juvenile migration. Both the Proposed Project and Alternative C
would have an increase in Cohort Score; therefore, Alternative C would have similar impacts as
the Proposed Project during operation.
Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative C could affect
special-status anadromous fish species (i.e., steelhead and Pacific lamprey) in Pacheco Creek
through potential changes in water quality, sound and vibration effects caused by blasting,
channel restoration activities, and changes in stream flow and water temperature.
Water Quality
Construction activities under Alternative C have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described under Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, the proposed
improvements to the SR-152/Kaiser-Aetna Road interchange and use of SA 13 south west of
this interchange has the potential to introduce contaminants such as fuels and lubricants to
Pacheco Creek if a high flow event (100-year event or greater) occurs. However, with
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, as well as PAMM Fish-2 (which will exclude anadromous fish from accessing San Felipe Lake
and Pacheco Creek, or relocate them if the barrier is unsuccessful) impacts to anadromous fish
species in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
Sound and Vibration
There would be no effects to anadromous fish due to sound and vibration effects because the
activities that may result in noise or vibrations to waterways would occur far upstream from
Pacheco Creek. There would be no impact to special-status anadromous fish in Pacheco Creek
due to changes in sound or vibration caused by blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. Currently, other than the scour pool immediately below the North Fork
Dam spillway, lower North Fork Pacheco Creek has minimal to no flow from the late spring into
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the fall, particularly given that the existing Pacheco Reservoir is drained or nearly drained
roughly 60 percent of the time (see Section 3.12.1 for additional information). If a wet year
occurs during the construction period, there is a potential for anadromous fish to migrate into
Pacheco Creek. Implementation of PAMM Fish-2 would preclude the presence of anadromous
fish in Pacheco Creek through the installation of an exclusion barrier, or, if flows are too high for
the barrier to be successful at exclusion, through collection and relocation in Pacheco Creek or
other suitable habitat available in the Pajaro River watershed. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative C would affect
anadromous fish species in Pacheco Creek through potential changes in water quality, and
stream flow and water temperature.
Water Quality
The effects of the transfer of CVP water on steelhead and Pacific lamprey in Pacheco Creek
would be the same as described under Impact Fish-7. This impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
The potential for introduction of water quality constituents, algae, or contaminants would be the
same as described in Fish-3. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
Under Alternative C, Pacheco Creek would experience contiguous flow except during dryback
periods, which would be determined in consultation with agencies. The variable flow schedule
would be followed, including pulse flow releases for adult and juvenile migration. Pulse flow
releases from the expanded reservoir would occur in years where the unregulated tributaries
are not contributing sufficient flows to meet the pulse flow requirements in a similar manner as
described in Impact Fish-7. This impact would be beneficial.
Operation of the expanded reservoir would affect ecologically important geomorphic processes
by reducing the frequency and magnitude of high and intermediate flows. As described in
Section 3.12.3.4, surface flows in Pacheco Creek under operation of Alternative C would
decrease in wet winter months (January through March) the increased capacity of the expanded
reservoir would reduce the timing and volume of water released during high flow events.
magnitude of flow decreases would be reduced with distance downstream as more unregulated
tributaries flow into Pacheco Creek. As described in Section 3.12.3.4, for Alternative C, surface
flows downstream in Pacheco Creek at creek mile 0 from January through March would be 40
to 57 percent less in wet years under existing conditions, and 51 to 58 percent less in wet years
under future conditions relative to baseline. By creek mile 8, decreases in mean monthly flows
in Pacheco Creek between January and March would be approximately 16 to 17 percent for
existing conditions and 18 to 24 percent for future conditions.
The net effect of Alternative C would be increased flows released into lower North Fork Pacheco
Creek and conveyed to Pacheco Creek in spring, summer, and fall months, and decreased
flows in winter months under existing and future conditions. These changes would not impact
surface water users in the Pajaro River watershed due to the minor amount of surface
diversions and the relatively minor change in total contribution of Pacheco Creek to Pajaro
River. As described previously, tributaries to Pacheco Creek provide approximately 45 percent
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of the total flow in winter months. In high flow events, these tributary flows, combined with the
release flows, may be sufficient to trigger geomorphic processes that could affect habitat for
anadromous fish species. The reduction in high flows would have a minimal effect on steelhead
adult migration as there would still be an attraction flow provided. The effects to incubating
steelhead eggs would be reduced due to the potential reduction for redd scouring. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
The contiguous nature of the flows in Pacheco Creek could provide the opportunity for predatory
fish movement into anadromous fish habitat in Pacheco Creek, where non-native predatory fish
species may periodically occur. However, cooler water temperatures (typically below 60°F,
though may reach 67°F in the upper 4 miles in July – September) would be less conducive to
non-native predatory species that occur in San Felipe Lake and nearby ponds, which typically
prefer water temperatures greater than 68°F (20°C) (see Section 3.20.3.4 for discussion on
water temperatures). Water temperatures at creek mile 8 are more conducive to the habitat
conditions preferred by the predatory non-native species (an area in which they currently occur),
however, this is downstream from steelhead rearing habitat. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative C would be similar to and typically slightly lower than those under existing and
future baseline conditions except in May and June at the confluence with the South Fork
Pacheco Creek. While these temperatures are slightly higher, the highest average monthly
temperature under existing conditions (2017) would be 53°F (11.7°C) and 54°F (12.2°C) under
future conditions (2030) (see Section 3.20.3.4). Water temperatures at or below 64.4°F (18°C)
(the temperature considered optima for steelhead rearing) would extend further downstream
under Alternative C compared to both existing and future baselines (Figure 3.6-7). This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years22 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. The decision to implement a dryback would be based on agency consultation.
Ramping rates would be set at 1 cfs every four hours in order to reduce the risk of stranding
juvenile steelhead. Native resident fish have adapted to nearly annual drybacks, which is more
frequent than would occur under Alternative C, this impact would be less than significant
because impacts on special-status anadromous fish species and their habitat would not be
substantial.
By providing continuous year-round flows, it is expected that the groundwater levels would be
higher and could lead to greater surface-groundwater interaction. This would help reduce the
water temperatures where the interactions are the greatest. Additional information is provided in
Section 3.20.3.4 and Section 3.12.3.4. This impact would be beneficial.

22

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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The effects of changes in water temperature are described under Impact Fish-4. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
As described in Impact Fish-7, cohort scores derived from the PCSHSM for Alternative C in all
water year types for a comparison against the existing and future baseline conditions are
presented in Table 3.6-9. Implementation of Alternative C would significantly increase the cohort
score, by as much as 2,660 percent for existing conditions in critical water years when there is
minimal habitat available in baseline conditions, which indicates improved conditions for
steelhead survival in the North Fork Pacheco Creek. This would be beneficial for anadromous
fish in the North Fork Pacheco Creek.
Invasive Species
Native resident fish could be affected by the introduction of invasive species from San Luis
Reservoir through introduction of CVP water into Pacheco Creek. Conditions of the potential
transfer are described under Impact Fish-3. This impact would be less than significant because
impacts on special-status anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative C would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative C would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative C would have similar impacts
as the Proposed Project during operation. Because both the Proposed Project and Alternative C
provide year-round flows, Alternative C would have similar impacts as the Proposed Project
during operation. Both the Proposed Project and Alternative C would provide year-round flows,
implementing variable flows which includes higher pulse flows to benefit upstream adult
migration and downstream juvenile migration. Both the Proposed Project and Alternative C
would have an increase in Cohort Score; therefore, Alternative C would have similar impacts as
the Proposed Project during operation.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operation
Construction of the conveyance pipeline via a tunnel 12 feet below the channel of South Fork
Pacheco Creek would affect anadromous fish in a manner similar to those described for
Monterey hitch under Impact Fish-5. Any vibrations caused by the trenchless tunneling would be
lower than vibrations caused by blasting effects described for construction impacts for sound
and vibration in Fish-4, which were less than significant. Implementation of PAMM Fish-3 would
result in steelhead being blocked from Pacheco Creek through a barrier in Miller Canal, and
thus anadromous fish would not be in South Fork Pacheco Creek during construction. There
would be no impact.
Under Alternative C, perennial flow in Pacheco Creek would provide improved movement
between South Fork Pacheco Creek and Pacheco Creek by steelhead and Pacific lamprey.
However, South Fork Pacheco Creek is an unregulated system, which means it would continue
to dry out similar to existing conditions. Fish that move upstream into South Fork Pacheco
Creek may then experience stranding or even desiccation. Because South Fork Pacheco Creek
is an unregulated system, it is unlikely there would be substantial changes to the fish
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abundance as the creek will continue to go dry in most years. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
tunneling activities and impacts on special-status anadromous fish species during construction,
Alternative C would have similar impacts as the Proposed Project during construction.
Considering changes in stream habitat and restricted fish movement into and within South Fork
Pacheco Creek, Alternative C would have similar impacts as the Proposed Project during
operation.
Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and Pajaro
River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, similar to conditions in the 1990s when
CVP water was released to Pacheco Creek for several years by San Benito Water District.
Steelhead and pacific lamprey that migrate through San Felipe Lake, Miller Canal/Tequisquita
Slough, and the Pajaro River would not be impacted by the introduction of sedimentation
caused by construction because fish would be precluded from accessing San Felipe Lake
through a barrier (PAMM Fish-2). This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
Operations of Alternative C would introduce CVP water blended with water from the Pacheco
watershed into and out of San Felipe Lake, and thus into Miller Canal, Tequisquita Slough and
Pajaro River. However, by the time steelhead have reached these systems (including other
steelhead in other Pajaro tributaries), it is likely that smoltification would begin and imprinting
would have occurred, and impacts would be reduced. Pacific lamprey would not be affected by
the blended water. This This impact would be less than significant because impacts on
anadromous fish species and their habitat would not be substantial.
San Felipe Lake, and likely Miller Canal/Tequisquita Slough and Pajaro River support non-native
predatory fish species, including resident largemouth bass, and periodically striped bass that
could migrate up the Pajaro River. Operations under the Proposed Project would not cause
substantial changes to habitat conditions in San Felipe Lake for these predatory species, and
therefore, there would be minimal changes to the level of interactions between anadromous fish
and predatory fish species as anadromous fish migrate through the Pajaro River, Miller
Canal/Tequisquita Slough, and San Felipe Lake. While there is a potential that, with perennial
flows, striped bass could continue moving upstream into Pacheco Creek, there is no indication
that striped bass enter San Felipe Lake in high numbers (Casagrande 2010), so not many
would pass upstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status anadromous fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, Tequisquita Slough, and
Pajaro River and impacts on special-status anadromous fish species during construction,
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Alternative C would have similar impacts as the Proposed Project during construction.
Considering changes in flow, volume, and habitat conditions for predatory species in San Felipe
Lake, Miller Canal, and Pajaro River, Alternative C would have similar impacts as the Proposed
Project during operation. Both the Proposed Project and Alternative C would provide year-round
flows, implementing variable flows which includes higher pulse flows to benefit upstream adult
migration and downstream juvenile migration.
Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
The excavation of sediments stored in Pacheco Reservoir in conjunction with the restoration of
lower North Fork Pacheco Creek would result in removal of alluvial sediment which are
assumed to be occupied by California floater mussels. While this species typically occurs in
riverine habitat, they have been observed directly upstream from the North Fork Dam where the
shoreline of Pacheco Reservoir is periodically exposed; shells of this species have been
observed by biologists on numerous occasions in conjunction with other field investigations.
While Pacheco Reservoir frequently dries out, this species of mussel can burrow down to moist
soils to avoid desiccation. Activities associated with channel restoration, including excavation of
reservoir sediment would result in displacement or destruction of habitat and individuals.
Implementation of PAMM Fish-3 would require qualified biologists to identify populations during
Phase one construction efforts and relocate them to locations that provide suitable habitat within
the Pacheco Creek or Pajaro River watersheds. This impact would be less than significant
because impacts to California floater mussels would not be substantial.
Operation of Alternative C would result in perennial flows, which would allow California floater
mussels to remain submerged in a wetted environment. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the risks associated with excavation of reservoir sediment and displacement or destruction of
habitat and individuals, Alternative C would have similar impacts as the Proposed Project during
construction and operation.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
Under Alternative C, there are no construction-related activities that would occur within the
Delta. Therefore, there would be no impact.
There would be negligible changes to Delta conditions under the Proposed Project, including
X2, Old and Middle River reverse flows, and exports for both the CVP and SWP (see Section
3.20.3.4). There would be almost no change to the location of X2 under the Proposed Project
compared to both existing and future conditions. Additionally, under the Proposed Project, there
would be a less than one percent change, both in the positive and negative flow direction for the
average Old and Middle River flows (which would not change the frequency in which 5,000 cfs
is exceeded), and in the exports to both the Banks and Jones Pumping Plants in the south
Delta. This impact would be less than significant because impacts on special-status
anadromous and resident fish species and their habitat would not be substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the alteration of the Delta hydraulics, Alternative C would have similar impacts as the Proposed
Project during construction and operation.
Summary of Effects to Special-Status Fish in the Primary Study Area
Table 3.6-10 provides an overview of the effects to native special-status resident and
anadromous fish species in the primary study area under the Alternative C.
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Table 3.6-10. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

Operation
Discussion

LTS

Impacts to resident fish from changes in
water quality, sound and vibration would not
be substantial because of the
LTS
implementation of BMPs, PAMMs, and
distance from the fish in the creek.

Monterey Roach

LTS

Impacts to resident fish from direct
construction impacts, including water
quality dewatering the existing reservoir
would not be substantial as fish would be
precluded or moved from the construction
area.

Beneficial and Resident fish would experience an increase
LTS
in habitat in the expanded reservoir.

California Floater
Mussel

LTS

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial

Upper North Fork
Monterey Roach
Pacheco Creek

Pacheco
Reservoir

•

Lower North Fork Monterey Roach,
Pacheco Creek
Monterey Hitch
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LTS

•

Impacts to resident fish from changes
in water quality would not be
substantial due to the implementation
of BMPs and PAMMs that would
protect the water quality and remove
fish from the construction area in the
lower North Fork Pacheco Creek.
Installation of a functional barrier and
implementation of PAMM Fish-1 would
preclude native resident fish presence
in the lower North Fork Pacheco
Creek during construction activities.

Effects from the change in the reduction in
habitat area, the creek upstream of the
expanded reservoir would remain
intermittent.

Mussels would benefit from continual
reservoir inundation.

•

Management of the cold water pool
would provide cool water year-round.

•

The addition of 0.5 miles of restored
stream habitat would be beneficial.

•

The variable flow schedule would
provide perennial flows in the lower
North Fork Pacheco Creek, which
would be beneficial to fish.

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species.

LTS
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Table 3.6-10. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

SCCC Steelhead,
LTS
Lower North Fork Pacific Lamprey
Pacheco Creek
(contd.)

California Floater
Mussel
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LTS

Installation of a functional barrier and
implementation of PAMM Fish-2 would
preclude anadromous fish presence in the
lower North Fork Pacheco Creek during
construction activities.

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3.

Beneficial and
LTS

Beneficial

Operation
Discussion

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years.

•

Management of the cold water pool
would provide cool water year-round.

•

The addition of 1.8 miles of restored
stream habitat would be beneficial.

•

The variable flow schedule would
provide perennial flows in the lower
North Fork Pacheco Creek, which
would be beneficial to fish.

•

Drybacks would be implemented
through an adaptive management
process and would occur when
steelhead are not present or in low
numbers in the upper reaches.

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score.

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species.

Mussels would benefit from perennial flows.
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Table 3.6-10. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

•

Monterey Hitch,
Monterey Roach

Significant
(LTM with
Mitigation
Measure WQ1a)

•

•
Pacheco Creek

Effects to resident fish from changes
in water quality due to contaminant
introduction would not be substantial
due to the implementation of BMPs
and PAMMs.
Effects to resident fish from changes
in water quality due to increased
sedimentation would be significant if a LTS and
Beneficial
sediment flush occurs during a high
flow event. Implementing Mitigation
Measure WQ-1 will reduce this to less
than significant.

Implementation of PAMM Fish-2 would
prevent anadromous fish, particularly
steelhead from entering or remaining in
Pacheco Creek during construction.

LTS and
Beneficial

California Floater
Mussel

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of PAMM Fish-3.

Beneficial
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LTS

Discussion

•

Impacts to resident fish from changes
in water quality would not be
substantial

•

The variable flow schedule would
provide perennial flows in the lower
North Fork Pacheco Creek, which
would be beneficial to fish.

•

The exposure of native fish to nonnative fish species would not be
increased because flow and
temperature conditions are less
suitable for non-native species.

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years.

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score.

Impacts to resident fish from sound
and vibration and from changes in flow
and temperature would not be
substantial.

SCCC Steelhead,
LTS
Pacific Lamprey

Operation

Mussels would benefit from perennial flows.
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Table 3.6-10. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Operation
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
Perennial flows would provide better
access for native fish to the South Fork
Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs.

LTS

Impacts to resident fish from sound and
vibration would not be substantial
because of the depth of the trenching
activity.

SCCC steelhead

NI

Installation of a barrier in Miller Canal and
Tequisquita Slough (PAMM Fish-2) would
LTS
preclude anadromous fish presence in
South Fork Pacheco Creek.

Perennial flows would provide better
access for anadromous fish to the South
Fork Pacheco Creek, but the unregulated
system will continue to dry out as
currently occurs.

Monterey Hitch

LTS

Impacts to resident fish from
sedimentation during construction would
not be substantial.

Impacts to resident fish resulting from the
presence of non-native species would not
be substantial.

Monterey Roach
South Fork
Pacheco Creek

San Felipe Lake/
Miller Canal/
Tequisquita
Slough
SCCC Steelhead.
LTS
Pajaro River
Pacific Lamprey

Impacts to anadromous fish from
sedimentation during construction would
not be substantial and implementation of
Fish-2 would preclude steelhead from
entering San Felipe Lake.

LTS

LTS

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result in
a dry Pacheco Creek in most months
of most years, so any upmigrating
adults will find dry conditions.

•

Impacts to anadromous fish resulting
from the presence of non-native
species would not be substantial.

LTS

Key:
CVP = Central Valley Project
LTS = less than significant
LTSM = Less Than Significant with Mitigation
NI = No Impact
PAMM = Project-Specific Avoidance and Minimization Measures
SCCC = South-Central California Coast
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Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Fish-1: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in upper North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under the Alternative D would affect
special-status native resident fish species (Monterey roach) in lower North Fork Pacheco Creek
through potential changes in water quality, as well as sound and vibration effects caused by
blasting.
Water Quality
Temporary construction-related increases in sediments and turbidity levels under Alternative D
could adversely affect aquatic habitats and fish populations immediately downstream from the
construction area, including the decommissioning of North Fork Dam. Any construction-related
erosion or disturbance of sediments and soils could temporarily increase downstream turbidity
and sedimentation throughout the primary study area if soils were transported in river flows,
stormwater runoff, or reservoir water.
A number of the DIFs identified in Section 3.6.3.1 would minimize potential impacts to Monterey
roach by reducing effects resulting from changes in water quality and minimizing direct impacts.
BMP BI-2 requires avoiding routine use of vehicles and equipment in water bodies that provide
salmonid habitat between January 1 and June 15 so that water quality (e.g., turbidity) impacts
are minimized and construction activities would be in compliance with the CC Basin Plan. BMP
HM-8, BMP HM-10, and BMP WQ-17 would require protective measures during equipment
fueling. PAMM BI-9 would require a buffer zone around wetlands and jurisdictional waters to
reduce polluted runoff from entering the buffer area. PAMM BI-14 would require restrictions on
herbicide use around streams. PAMM HM-2 and PAMM HM-6 would avoid or minimize release
of contaminated discharge or hazardous materials into Pacheco Creek. PAMM WQ-1 would
require the use of identified corridors and stabilized e.g., armored) crossings to minimize the
disturbance of construction equipment crossing perennial and intermittent water bodies in order
to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow, staging
and disposal area would be sited to minimize or avoid water bodies or drainage features. PAMM
WQ-4 would require that concrete does not contaminate the creek water. PAMM WQ-5 would
use native seed and other measures to control erosion around construction activities. PAMM
WQ-6 requires preparation, implementation, and monitoring elements of a SWPPP consistent
with requirements of the CWA NPDES permit.
These measures would minimize potential impacts on Monterey roach or their habitat resulting
from changes to water quality. This impact would be less than significant because there would
be minimal changes to water quality constituents in upper North Fork Pacheco Creek and the
impacts to special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
Construction of the new earthfill dam under Alternative D would require intermittent blasting to
prepare the dam foundation as well as development of shell borrow sites. It is anticipated that
one blast would occur up to approximately every other week (two per month) throughout the
construction of the earthfill dam. Blasting is typically limited to isolated locations for safety
reasons. Blasting activities near fish-bearing streams have the potential to affect fish by
producing hydrostatic pressure waves, and create underwater noise and vibration, thereby
temporarily altering in-stream conditions. Effects on fish from changes in hydrostatic pressure
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are not related to the distance of the fish from the point of impact, but to the level and duration
of the sound exposure (Hastings and Popper 2005).
In order to avoid injury, sound levels should be less than 206 peak dBs and extended time
should be less than 187 dB sound exposure level (183 dB for fish that weigh less than 2 grams),
referenced at 1 µPa for sound traveling through water, measured at a distance of 10 meters
(Fisheries Hydroacoustic Working Group 2008). In addition to sound effects, excessive ground
vibrations can affect fish, particularly the sensitive egg life stage (Alaska Department of Fish and
Game 2013; Kolden and Aimone-Martin 2013). Smirnov (1954, as cited in Alaska Department of
Fish and Game 1991) found significant egg mortality caused by ground vibrations with a PPV of
2 ips. Jensen and Collins (2003) found that a PPV of 5.8 ips resulted in 10 percent mortality of
Chinook salmon embryos. Faulkner et al. (2008) found that PPVs up to 9.7 ips resulted in
significantly higher mortality in O. mykiss eggs but there was no increase in mortality when
exposed to PPVs of 5.2 ips or less. The Alaska Department of Fish and Game have PPV
restrictions of 2.0 ips to protect salmonids (Alaska Department of Fish and Game 2013). While
these studies focus on salmonid species, it is likely that Monterey roach would be affected in a
similar manner. Because the Monterey roach are smaller than adult salmonids, applying the 183
dB criterion is appropriate.
Alternative D would have blasting as close as 150 feet from upper North Fork Pacheco Creek.
Sound effects over an extended period of time would be around 137 dB re 1 µPa, and a
maximum at 156 dB re 1 µPa at distances between 288 feet and 50 feet, respectively. 23 Both of
these are below the recommendation of 183 dB re 1 µPa for fish less than 2 grams. Additionally,
the vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids, ranging between 0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet,
respectively, based on values derived in the analysis presented in Noise Appendix and adjusted
for conditions in water. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Operations
The expanded reservoir under Alternative D would result in a larger area of inundation
compared to baselines, reducing the amount of riverine habitat upstream from the new dam
available to Monterey roach by approximately 7.9 miles, leaving 8.2 miles of intermittent creek
habitat upstream from the expanded reservoir. Because much of North Fork Pacheco Creek is
frequently dry with limited habitat for native resident species (see Section 3.12.1). Because
much of the North Fork Pacheco Creek is frequently dry with limited habitat for native resident
species (see Section 3.12.1), operations of the expanded reservoir would result in less-than
significant impacts because impacts on special-status native resident fish species and their
habitat would not be substantial.
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir has the
potential to introduce non-native fish and invertebrate species into upper North Fork Pacheco
Creek, which already supports a community of non-native fish species (i.e., largemouth bass
and green sunfish) similar to that in San Luis Reservoir. The potential introduction of non-native
predators that are currently present in upper North Fork Pacheco Creek may increase the
abundance of some non-native fish species that may prey on or compete with Monterey roach
but would not substantially change the assemblage of these species. Studies conducted in
Anderson Reservoir, which also gets CVP water, species captured in the reservoir include
largemouth bass, which currently occur, and also bluegill, black crappie, threadfin shad, and
Sound effects calculated using values derived in the Noise Appendix, and converted for values in water by adding 63 dB
(https://fas.org/man/dod-101/sys/ship/acoustics.htm)
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white catfish (Valley Water 2020) 24. It is assumed that any transfer of fish species would be
similar to those identified in Anderson Reservoir. As noted earlier, North Fork Pacheco Creek
frequently goes dry, which would continue after the expanded reservoir has been filled. This
would result in keeping the numbers of non-native fish species inhabiting the upper North Fork
Pacheco Creek above the expanded reservoir low. This impact would be less than significant
because impacts on native resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impacts. Considering
changes in water quality and impacts from sound and vibration during construction, Alternative
D would have similar impacts as the Proposed Project during construction. Considering
construction duration, Alternative D would have greater impacts than the Proposed Project.
Considering the downstream location of the new reservoir inundation areas, more habitat would
be available in upper North Fork Pacheco Creek. Alternative D would have less impacts as the
Proposed Project during operation.
Fish-2: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Reservoir.
Construction
Under Alternative D, special-status native resident fish (Monterey roach which may be present)
would be precluded from entering the expanded reservoir and dam construction area by the
installation of a cofferdam upstream from the new dam and a functional barrier downstream
from the existing dam. These barriers, along with implementation of the BMPs and PAMMs
identified in impact Fish-1 would minimize water quality effects and prevent access to reservoir
construction area. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
The draining of the existing Pacheco Reservoir and removal of the North Fork Dam would result
in a temporary loss of habitat for reservoir fishes for around of about seven years; however,
most, if not all, of these fish are non-native species. This reservoir frequently dries out (see
Section 3.12.3), thus killing off any fish that are present in the reservoir. The decommissioning of
North Fork Dam and removal of the existing reservoir, and removal of the reservoir, would result
in conditions that already currently occur. Impact caused by construction activities to both the
old and expanded reservoirs would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
Operations
In addition to capturing inflow from the North Fork Pacheco Creek watershed, water from San
Luis Reservoir would be introduced into the expanded reservoir. This would result in a mixing of
CVP water with water from the Pacheco watershed. Additionally, Monterey roach in the
expanded reservoir, which would be repopulated by fish in upper North Fork Pacheco Creek,
would have access to increased reservoir habitat compared to that available in the existing
reservoir. There would be a significant increase in the surface area and volume of the expanded
reservoir; 187 acres compared to 1,367 acres, and 5,500 acre-feet compared to 140,000 acrefeet. This would result in an increase in reservoir habitat availability and would provide beneficial
conditions for Monterey roach once it begins storing water from North Fork Pacheco Creek. This
impact would be beneficial.

24
Based on Valley Water’s studies to-date, there is no evidence that striped bass have been transported to Anderson Reservoir via
the Pacheco Conduit.
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Introduced water from San Luis Reservoir would be warmer than the ambient expanded
reservoir water; however, water will not be conveyed into the expanded reservoir during summer
and fall months when CVP water from San Luis Reservoir would be warm and of poor water
quality. As described in Section 3.20.3.4, there would be no substantial changes to reservoir
water temperature, DO concentrations, or nitrates in the expanded reservoir. This impact would
be less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
Periodic inspection, maintenance and/or repair of the dam and ancillary facilities could require
short-term (weeks-months) changes in operation that could result in changes in water surface
elevations with potential decreases in habitat for native fish residing in the expanded reservoir.
These operational activities would be similar to the periodic changes the reservoir would be
subjected to as a result of climatic variational and operational demands. This impact would be
less than significant because impacts on special-status native resident fish species and their
habitat would not be substantial.
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir via the Pacheco Conduit
includes native tule perch, and non-native black crappie, largemouth bass, threadfin shad, and
inland silverside (Valley Water 2020). Non-native centrarchids (e.g., green sunfish and
largemouth bass) currently occupy habitat in Pacheco Reservoir. While the North Fork Pacheco
Creek is intermittent, some habitat for these native and non-native fish may persist during these
conditions that could sustain populations and could result in recolonization of the expanded
reservoir. There would also be a potential for the non-native species to be swept into North Fork
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. Few
Monterey roach currently occur in Pacheco Reservoir, and it is not expected that the numbers
would increase substantially in the expanded reservoir. Those that currently occur are already
exposed to non-native predatory fish species, which would not change under the Proposed
Project. This impact would be less than significant because impacts on special-status native
resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
changes in water quality and available habitat for special-status native resident fish species
during construction, Alternative D would have similar impacts as the Proposed Project during
construction. Considering construction duration, Alternative D would have greater impacts than
the Proposed Project. Considering the size of inundation areas and amount of available habitat
in the expanded reservoir, Alternative D would have similar impacts as the Proposed Project
during operation.
Fish-3: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in lower North Fork Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative D would affect
special-status resident fish species (Monterey hitch, Monterey roach) in lower North Fork
Pacheco Creek through potential changes in water quality, sound and vibration effects caused
by blasting, channel restoration activities, and changes in stream flow and water temperature.
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Water Quality – Contaminants
Construction-related activities under Alternative D could result in the release and exposure of
contaminants, such as fuels, lubricants, and other construction-related materials. Such
exposure could adversely affect aquatic habitats, the aquatic food web, and fish populations,
including special-status species, downstream from the construction area. However, BMPs and
PAMMs listed in Section 3.6.3.1 and described in Impact Fish-1, would be in place to reduce the
effects. The SWPPP would contain a sediment monitoring plan to be implemented if a particular
site discharges directly to a water body listed on the CWA (303d) list for sediment. Additional
information is provided in Section 3.20.3.4. PAMM Fish-1 would be implemented, removing and
relocating Monterey roach and Monterey hitch from the lower North Fork Pacheco Creek prior to
the dam removal. This impact would be less than significant because impacts on special-status
native resident fish species and their habitat would not be substantial.
Water Quality – Sediment/Turbidity
As part of Alternative D, the North Fork Dam would be decommissioned, and 0.3 miles of lower
North Fork Pacheco Creek would be restored to a condition suitable for steelhead. Construction
would occur in two phases:
•

Phase One begins in the summer after construction begins and includes the initial
excavation of a channel adequate to convey flows between the new dam site and the
existing dam site. Placement of a temporary functional barrier would be installed
downstream from the North Fork Dam outlet to preclude fish access to the construction
area.

•

Phase Two begins in the summer before the final year of construction when alluvial
material has had sufficient time to drain and dry out. Final excavation and/or placement
of material and structures necessary to restore a functional reach of lower North Fork
Pacheco Creek to support fish habitat and riparian vegetation would occur.

Construction activities have the potential to increase turbidity and sedimentation downstream
from the construction area, particularly from the channel restoration activities. The abundance,
distribution, and survival of Monterey roach and Monterey hitch populations have been linked to
levels of turbidity and silt deposition. Prolonged exposure to high levels of suspended sediment
would create a loss of visual capability in fish in aquatic habitats, leading to reduced feeding and
growth rates. Such exposure would also result in a thickening of the gills, potentially causing the
loss of respiratory function; in clogging and abrasion of gills; and in increased stress levels,
which in turn could reduce tolerance to disease and toxicants (Waters 1995; Newcombe and
Jensen 1996; Wilber and Clark 2001). Turbidity also could result in increased water temperature
and decreased DO levels, especially in low-velocity pools, which can cause stressed
respiration.
High levels of suspended sediments could also cause redistribution and movement of Monterey
roach and Monterey hitch populations in lower North Fork Pacheco Creek and could diminish
the character and quality of the physical habitat important to survival of these two species.
Sediment deposition could reduce water depths in stream pools and could contribute to a
reduction in carrying capacity for juvenile and adult fish (Waters 1995). Increased sediment
loading downstream from construction areas would degrade food-producing habitat, by
interfering with photosynthesis of aquatic flora, and could displace aquatic fauna including
Monterey roach and Monterey hitch.
The North Fork Dam would be decommissioned in the second year, and Pacheco Reservoir
would be drained prior to decommissioning. Once the reservoir was empty, the majority of
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existing sediment deposited behind North Fork Dam would be moved and stabilized away from
the restored channel, and some sediment would be stabilized in place (additional description of
the restoration channel is provided in the Alternatives Development and Project Description
Appendix). Winter peak flows during construction would mobilize residual sediment in the
restored channel to some degree, increasing turbidity, suspended sediment, and bedload
material in lower North Fork Pacheco Creek and downstream in Pacheco Creek. As described
in Section 3.20.3.4, the magnitude of the increases would be dependent on the magnitude and
duration of the winter peak flows, but initial increases would likely violate CC Basin Plan water
quality objectives for turbidity. As described in Section 3.12.1.1, the peak flows in North Fork
Pacheco Creek and Pacheco Creek that are likely to be exceeded at least once every five years
are approximately 1,350 cfs and 5,670 cfs, respectively, with some of the flows in Pacheco
Creek coming from the unregulated tributaries (e.g., South Fork Pacheco Creek). In 2017, peak
flows in Pacheco Creek exceeded 11,000 cfs near creek mile 8.0. Monterey roach and
Monterey hitch are currently exposed to increases in turbidity and sedimentation during peak
flows; however, these increases would likely be of greater magnitude if peak flows occurred
during the construction period. While these species may be affected for the duration of a peak
flow event, they have adapted to these types of events and would not be expected to be
substantially affected.
A functional barrier would be installed to prevent access of Monterey roach, Monterey hitch and
steelhead to the restoration channel until the completion of phase two. This barrier would
protect resident fish species from any impacts that would otherwise occur in lower North Fork
Pacheco Creek, including potential exposure to increased turbidity, suspended sediment, and
contaminants. However, prior to construction of the functional barrier, there could be native fish
between the North Fork Dam and the location for the functional barrier. Implementation of
PAMM Fish-1 would require any native fish species (e.g., Monterey roach) remaining in the
lower North Fork Pacheco Creek following the installation of the functional barrier to be
relocated downstream into Pacheco Creek. This impact would be less than significant because
impacts on special-status native resident fish species and their habitat would not be substantial.
Sound and Vibration
Alternative D would have blasting between 150 and 686 feet from lower North Fork Pacheco
Creek. As described in Impact Fish-1, sound effects over an extended period of time would be
around 137 dB re 1 µPa, and a maximum at 156 dB re 1 µPa at distances between 288 feet and
50 feet, respectively. Both of these are below the recommendation of 183 dB re 1 µPa
(Fisheries Hydroacoustic Working Group 2008). Additionally, as described in Impact Fish-1, the
vibrations caused by blasting would be substantially lower than the recommended 2.0 ips
established to protect salmonids (Alaska Department of Fish and Game 2013), ranging between
0.5 ips PPV to 1.5 ips PPV at 53 and 25 feet, respectively. Additionally, fish would be precluded
from accessing North Fork Pacheco Creek. This impact would be less than significant because
impacts on Monterey roach and Monterey hitch and their habitat would not be substantial.
Stream Flow and Water Temperature
In the first year of construction (construction year one), stream flows would continue to be
released from North Fork Dam consistent with existing conditions. In construction year two,
flows in lower North Fork Pacheco Creek would continue to be conveyed through the phase one
channel, following the natural hydrograph; there is little to no input from the North Fork Pacheco
Creek watershed, resulting in a dry creek in summer months. In construction years three
through the end of construction, summer flows would be pumped around the construction area,
and winter flows would be conveyed through the inlet/outlet tunnel, also mostly following the
natural hydrograph. Flows during construction, compared with both existing and future baselines
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are presented in Section 3.12.3.4. Construction duration under the Proposed Project is 7.2
years.
Currently, other than the scour pool immediately below the North Fork Dam spillway, lower North
Fork Pacheco Creek has minimal to no flow from the late spring into the fall, particularly given
that the existing Pacheco Reservoir is drained or nearly drained roughly 60 percent of the time
(see Section 3.12.1 for additional information). Because the creek experiences frequently dry
conditions under existing conditions, this impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative D would affect
special-status native resident fish species (Monterey hitch, Monterey roach) in upper North Fork
Pacheco Creek through potential changes in water quality, habitat created by the stream
channel restoration, and stream flow and water temperature, and the introduction of non-native
invasive species. Other than discharge from the new dam into the restored reach of North Fork
Pacheco Creek, operational activities that could influence this reach would be limited to
maintenance or repair of features necessary to ensure the functionality of the restored channel.
Water Quality
The introduction of CVP water into Pacheco Reservoir under Alternative D would result in a
release of a blend of water from the CVP and North Fork Pacheco Creek into lower North Fork
Pacheco Creek. Additionally, CVP water would be transferred to the expanded reservoir
primarily between December and May, when water temperatures are typically lower, with less
effect resulting from algal growth and low DO (see Section 3.20.3.4 for additional information).
Under existing conditions, water releases from Pacheco Reservoir are not known to contain
constituents that contribute to the identified impairments to beneficial uses. However, beneficial
uses in Pacheco Creek are identified as impaired as defined by Section 303(d) of the CWA due
to high concentrations of fecal coliforms, low DO, and turbidity. Higher flows would have multiple
beneficial effects, including diluting fecal coliform levels in Pacheco Creek and increasing DO.
Section 3.20.3.4 describes the water quality effects to the Pacheco watershed. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Channel Restoration
The restored channel under Alternative D would provide an additional 0.3 miles of high-quality
habitat for rearing steelhead in lower North Fork Pacheco Creek, which would also provide
habitat for Monterey roach and Monterey hitch., In order to prevent adults from accessing lower
North Fork Pacheco Creek, a picket weir would be installed and operated. While this could
affect access into and out of lower North Fork Pacheco Creek during the steelhead spawning
season, native resident fish would only be temporarily affected by the barrier and would likely
not be affected by its operation. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
The fixed flow schedule for the Alternative D is shown in Chapter 2. This flow schedule would
maintain at least 10 cfs in lower North Fork Pacheco Creek, except when flows from the
tributaries exceed the mean monthly baseflow target in January through May (see Section
3.12.3.4 for additional information on monthly flows). When these flows are exceeded, the
release flows from new dam would be 2 cfs in order to provide some water for fish and riparian
vegetation in lower North Fork Pacheco Creek. Additionally, the pulse flows that would be
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provided in March and April to enhance conditions for juvenile salmonid migration would also
benefit Monterey roach and Monterey hitch. This flow schedule would provide flows in all
months of all years in lower North Fork Pacheco Creek compared to both existing (2017) and
future (2030) conditions. This impact would be beneficial because flows would be consistently
provided under Alternative D, and thus provide year-round habitat, which would otherwise not
occur.
Effects of operation of the expanded reservoir on water temperature would be similar to existing
and future baselines at the confluence with the South Fork Pacheco Creek as shown in Section
3.20.3.4. However, under the Alternative D, there is an additional 0.3 miles of habitat with cooler
water available to Monterey roach and Monterey hitch. Year-round flows of cool water in the
restored channel would provide suitable conditions for benthic macroinvertebrates, which, when
combined with feeding habitat (e.g., riffles) would result in improved prey availability because
benthic macroinvertebrates provide a source of food for these species.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
this condition currently occurs. However, lower North Fork Pacheco Creek would not experience
rapidly changing flows except during spill events from the expanded reservoir (see Section
3.12.3, Water Resources and Fisheries Numerical Modeling Appendix). This impact would be
beneficial because aquatic invertebrates, which provide a food source for Monterey roach and
Monterey hitch, would benefit by having a consistent flow regime.
Invasive Species
The transfer of water from San Luis Reservoir to the expanded reservoir could result in a
transfer of fish species to Pacheco Creek some of which are currently present in San Luis
Reservoir. Species that have been transferred into Anderson Reservoir through CVP
conveyance systems includes native tule perch, and non-native black crappie, largemouth bass,
threadfin shad, and inland silverside (Valley Water 2020). Non-native fish species (e.g., green
sunfish, largemouth bass, carp) currently occupy habitat in the Pacheco Creek watershed both
upstream and downstream from North Fork Dam, including both Pacheco Reservoir and San
Felipe Lake. There would also be a potential for a transfer of these species back into North Fork
Pacheco Creek and Pacheco Creek watershed from upstream stock ponds, some of which are
immediately adjacent to North Fork Pacheco Creek. There would also be a potential for these
species to be swept into the North Fork Pacheco Creek and Pacheco Creek watershed from
upstream stock ponds, some of which are immediately adjacent (but not connected) to North
Fork Pacheco Creek during storm events, as currently occurs.
Non-native centrarchids primarily use warm, near-shore shallow water habitat in reservoirs for
spawning, rearing, and feeding purposes. To minimize the potential for these non-native fish to
be transported downstream, the outlets that would supply flow to Pacheco Creek for both
routine and emergency release of water would be placed at depths and locations within the
expanded reservoir and not near the shoreline as possible to minimize entrainment of these
non-native species into the outlet structures and subsequent release into the creek.
Largemouth bass, which already occur in the Pacheco Creek watershed, tend to prefer
lacustrine habitats and generally occupy waters with temperatures greater than 71.6°F (22°C),
while black crappie prefer temperatures between 57°F and 79°F (14°C and 26°C) in habitats
with primarily sand or mud bottoms (Stuber et al. 1982). Green sunfish, also found in the
Pacheco Creek watershed, avoid water temperatures less than 79°F (26°C) and prefer streams
with intermittent summer flow (Stuber et al. 1982, Moyle 2002). These fish may continue to
occur in Pacheco Creek, however, due to the habitat conditions, their numbers are not expected
to increase, and may even decrease with slightly reduced water temperatures (see Section
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3.20.3.4). Coldwater releases under the new flow regime would favor salmonid species as well
as Monterey roach and Monterey hitch but would not favor the non-native species. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two striped bass in San Felipe Lake
were observed in a study between March 2005 and November 2006 (Casagrande 2010).
Implementing Alternative D would provide perennial flows in lower North Fork Pacheco Creek
which could result in striped bass moving upstream into Pacheco Creek and potentially into the
restoration reach of lower North Fork Pacheco Creek, however, it is unlikely that more fish than
currently occur in San Felipe Lake would be attracted upstream. The Pacheco Creek channel
does not provide suitable spawning habitat for striped bass, and lower North Fork Pacheco
Creek after restoration would not provide the type of habitat (e.g., depths, substrate) to support
this species, so any potential occupation of the lower North Fork Pacheco Creek would be
temporary and opportunistic. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
While Pacheco Creek and its tributaries upstream from North Fork Dam essentially become
intermittent periodically during low flow and drought conditions, some habitat for these nonnative fish is assumed to persist during these conditions that could sustain populations and
could result in recolonization of the expanded reservoir, however, water temperatures in the
lower North Fork Pacheco Creek under the new flow regime would typically be cooler than the
preferred temperature ranges for the non-native predatory fish species. There would also be a
potential for these the non-native species to be swept into North Fork Pacheco Creek and
Pacheco Creek from upstream stock ponds, some of which are immediately adjacent (but not
connected) to North Fork Pacheco Creek during storm events, as currently occurs. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
The scour pool below North Fork Dam would be restored as part of the larger channel
restoration effort, so non-native fish species, which currently occur in the pool, would be
removed. These species would be less likely to reestablish in the North Fork Pacheco Creek
due to the cooler water temperatures (see Section 3.20.3.4) and the fact that most of these nonnative species are concentrated in the lower reaches of Pacheco Creek and San Felipe Lake 17
miles downstream. The scour pool is currently inhabited by non-native fish species. Removal of
this pool will reduce the attraction of these non-native species into the reach. The threat of nonnative fish species on special-status native fish in lower North Fork Pacheco Creek would not be
substantial; therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative D would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative D would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative D would have similar impacts
as the Proposed Project during operation. While both the Proposed Project and Alternative D
would provide year-round flows, the Proposed Project would implement variable flows which
includes higher pulse flows to benefit upstream adult migration and downstream juvenile
migration, but Alternative D would have a fixed flow schedule with pulse flows for downstream
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juvenile migration. Alternative D would have similar impacts as the Proposed Project during
operation, but the Proposed Project would have greater benefits.
Fish-4: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative D would affect two
native resident fish species (Monterey roach, Monterey hitch) in lower North Fork Pacheco
Creek through potential changes in water quality, sound and vibration effects caused by
blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality – Contaminants
Construction activities under Alternative D have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described for Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, improvements to the SR
152/Kaiser-Aetna Road interchange and use of SA 13) southwest of this interchange has the
potential to introduce contaminants such as fuels and lubricants to Pacheco Creek if a high flow
event (100-year event or greater) occurs. However, implementation of the BMPs and PAMMs,
listed in Section 3.6.3.1 and described in Impact Fish-1, the impacts to Monterey roach and
Monterey hitch in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
Water Quality – Sediment/Turbidity
As part of Alternative D, the North Fork Dam would be decommissioned, and 0.3 miles of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3.
Implementation of PAMM Fish-1 would result in installation of a temporary functional barrier
downstream from the North Fork Dam outlet scour pool to prevent movement upstream during
construction. If construction begins in a wet year, there is a potential for Monterey hitch and
Monterey roach in Pacheco Creek to be exposed to increased turbidity and suspended
sediment. Monterey hitch and Monterey roach are currently exposed to increases in turbidity
and sedimentation during peak flows; however, these increases would likely be of greater
magnitude if peak flows occurred during the construction period. While these species may be
affected for the duration of a peak flow event, they have adapted to these types of events. This
impact would be significant because impacts on special-status native resident fish species and
their habitat would be substantial.
Mitigation and Significance After Mitigation
With implementation of Mitigation Measure WQ-1a described in Section 3.20.3.5, a residual
sediment control and management plan would be developed and implemented. The plan would
require removal of most sediments deposited behind North Fork Dam and construction of
sediment retention structures within the restoration reach of lower North Fork Pacheco Creek.
This measure is intended to reduce impacts to special-status native resident fish with respect to
turbidity and suspended sediments that affect feeding, growth, and respiration to a less-thansignificant level.
Sound and Vibration
There would be no effects to Monterey hitch and Monterey roach due to sound and vibration
effects because the activities that may result in noise or vibrations to waterways would occur
upstream from Pacheco Creek beyond the range of effects. There would be no impact to special
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status native resident fish in Pacheco Creek due to changes in sound or vibration caused by
blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. This impact would be less than significant because impacts on native
resident fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative D would affect
special-status native resident fish species in Pacheco Creek through potential changes in water
quality, and stream flow and water temperature.
Water Quality
The introduction of CVP water from San Luis Reservoir into Pacheco Reservoir would result in a
release of a blend of CVP water and North Fork Pacheco Creek water and could also result in
the transfer of algae or contaminants. Effects to Monterey hitch and Monterey roach in Pacheco
Creek would be similar to those described under Impact Fish-3. This impact would be less than
significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Stream Flow and Water Temperature
Under Alternative D, flows in Pacheco Creek would be released under a fixed flow schedule as
described in Impact Fish-3. This would reduce any disruption of fish movement between
habitats. This impact would be beneficial.
Operation of the expanded reservoir could alter geomorphic processes by reducing the
frequency and magnitude of high and intermediate flows as described in Section 3.12.3.4.
However, unregulated tributaries (e.g., Cedar Creek) would continue to provide peak flows that
could help sustain the geomorphic processes. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
In order to control the spread of willows from encroaching on sycamore alluvial habitat,
drybacks may be implemented in critical years25 when inflows into the expanded reservoir would
be low, habitat conditions less suitable for steelhead, and a low number of adults have migrated
into the system. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk
of stranding fish. Any decision to implement a dryback would be informed by agency
discussions. Monterey hitch and Monterey roach have adapted to nearly annual drybacks,
which is more frequent than would occur under the Proposed Project. This impact would be less
than significant because impacts on special-status native resident fish species and their habitat
would not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative D would be similar to and typically lower than those under existing and future
baselines. Water temperatures at or below 64.4°F (18°C) (the temperature considered optimal
for steelhead rearing) would be present for more creek miles between the new dam outlet and
creek mile 8 under Alternative D compared to the existing and future baseline conditions (Figure
3.6-8). Monterey roach and Monterey hitch have a greater temperature tolerance range than
25

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-151

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

steelhead, so these temperatures would be suitable for native resident fish. See Section
3.20.3.4 for additional information. This impact would be less than significant because impacts
on special-status native resident fish species and their habitat would not be substantial.
Year-round flows in Pacheco Creek would provide suitable conditions for benthic
macroinvertebrates. This would result in improved prey availability for Monterey roach and
Monterey hitch. Benthic macroinvertebrates provide a source of food for these species. Aquatic
invertebrates could be adversely affected by rapid flow fluctuations or dewatering, but these
conditions currently occur under existing conditions. However, lower North Fork Pacheco Creek
would not experience rapidly changing flows except during spill events. Continuous flows would
also benefit the riparian vegetation growth, potentially leading to increased stream shading. This
could lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.

Source: Pacheco Creek Steelhead Habitat Suitability Model Simulations
Note: Simulation period is 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix
Key: °F = degrees Fahrenheit

Figure 3.6-8. Distance for Which 64.4°F (18°C) Water Temperatures Travel Downstream for
Alternative D Under Existing (2017) Conditions (upper graph) and Future (2030)
Conditions (lower graph)
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Invasive Species
Monterey roach and Monterey hitch could be affected by the introduction of invasive species
from San Luis Reservoir during the transfer of water from San Luis Reservoir to the expanded
reservoir. Conditions of the potential transfer are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative D would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative D would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative D would have similar impacts
as the Proposed Project during operation. While both the Proposed Project and Alternative D
would provide year-round flows, the Proposed Project would implement variable flows which
includes higher pulse flows to benefit upstream adult migration and downstream juvenile
migration, but Alternative D would have a fixed flow schedule with pulse flows for downstream
juvenile migration. Alternative D would have similar impacts as the Proposed Project during
operation, but the Proposed Project would have greater benefits.
Fish-5: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in South Fork Pacheco Creek.
Construction and Operation
Part of the construction for the conveyance pipeline includes trenchless tunneling underneath
South Fork Pacheco Creek which provides habitat for Monterey hitch. An approximately 11-footdiameter tunnel excavation would be required for the approximately 350-foot-long trenchless
crossing. The trenchless crossing would be approximately 12 feet below the channel of South
Fork Pacheco Creek. During detailed design of the trenchless crossing/tunnel, analyses will
identify the minimum slurry pressure required to achieve excavation face stability and maintain
surface ground movements within acceptable levels. Once tunneling begins, ground movement
will be monitored at regular intervals to determine whether the ground is responding as
predicted to confirm the design calculations and to allow for refinements of the tunneling
operation to achieve the appropriate balance of parameters before tunneling beneath the creek.
This will assist in preventing any potential fractures into the creek bed. Because the tunnel is so
far below the creek bed, minimal direct effects will happen to South Fork Pacheco Creek. This
activity would occur during the dry season, which would reduce the likelihood of fish presence in
the area of the tunneling. Any vibrations caused by the trenchless tunneling would be lower than
vibrations caused by blasting effects described in Impact Fish-4, under the construction impacts
for sound and vibration. This impact would be less than significant because impacts on specialstatus native resident fish species and their habitat would not be substantial.
Perennial flows in Pacheco Creek would provide improved movement between the South Fork
Pacheco Creek and Pacheco Creek for Monterey roach. However, South Fork Pacheco Creek
is an unimpaired system, which means it would continue to dry out consistent with existing
conditions. Monterey roach that move upstream into South Fork Pacheco Creek may then
experience stranding or even desiccation. Because South Fork Pacheco Creek is an
unregulated system, it is unlikely that there would be substantial changes to the fish abundance
as the creek would continue to go dry in most years. This impact would be less than significant
because impacts on special-status native resident fish species and their habitat would not be
substantial.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
tunneling activities and impacts on Monterey roach during construction, Alternative D would
have similar impacts as the Proposed Project during construction. Considering changes in
stream habitat and restricted fish movement into and within South Fork Pacheco Creek,
Alternative D would have similar impacts as the Proposed Project during operation.
Fish-6: Substantial adverse effect, either directly or through habitat modifications for specialstatus native resident fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and
Pajaro River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the associated channel
restoration, there is a potential for fine sediments to be flushed downstream through Pacheco
Creek into San Felipe Lake if a high flow event occurs in the early stages of construction. This
could result in sediments settling in San Felipe Lake, potentially changing its bathymetry.
However, this is a similar to naturally occurring flood flows (i.e., 2017) that periodically occur
under existing conditions. Habitat for Monterey hitch in San Felipe Lake, Miller Canal,
Tequisquita Slough and the Pajaro River would continue persist over time. Therefore, this
impact would be less than significant because impacts on special-status native resident fish
species and their habitat would not be substantial.
Operations under Alternative D could have some effects caused by a potential periodic increase
in volume of San Felipe Lake, and periodic increased flows through Miller Canal and
Tequisquita Slough into the Pajaro River. This will result in increased habitat for both Monterey
hitch and non-native fish in San Felipe Lake. The increase in habitat would not result in a
substantial, if any, change in the number or density of non-native predatory fish. Therefore, the
effect on Monterey hitch in San Felipe Lake would be minimal. The change in flow regime would
result in CVP water blended with inflow from the Pacheco Creek watershed flowing in and out of
San Felipe Lake. However, these blended flows would not substantially change the quality or
quantity of habitat available to Monterey hitch in San Felipe Lake, Miller Canal, Tequisquita
Slough, or the Pajaro River. Monterey hitch that utilize habitat in San Felipe Lake, Miller Canal
and the Pajaro River are not expected to be impacted by introduction of CVP water. This impact
would be less than significant because impacts on special-status native resident fish species
and their habitat would not be substantial.
Striped bass periodically migrate upstream through the Pajaro River to San Felipe Lake,
however, there is minimal data on their abundance; only two adult striped bass were observed
in San Felipe Lake between March 2005 and November 2006 (Casagrande 2010). The number
of striped bass in San Felipe Lake, Miller Canal, or the Pajaro River would not change with the
implementation of Alternative D. This impact would be less than significant because impacts on
special-status native resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
impacts on special-status native resident fish species during construction, Alternative D would
have similar impacts as the Proposed Project during construction. Considering changes in flow,
volume, and habitat conditions for predatory species in San Felipe Lake, Miller Canal, and
Pajaro River, Alternative D would have similar impacts as the Proposed Project during
operation.
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Fish-7: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in lower North Fork Pacheco Creek.
Construction
As part of Alternative D, the North Fork Dam would be decommissioned, and 0.3 mile of lower
North Fork Pacheco Creek would be restored as described under Impact Fish-3. A functional
barrier would be installed downstream from the scour pool below the North Fork Dam outlet to
prevent movement upstream during construction. However, if construction begins in a wet year,
there is a potential for steelhead and Pacific lamprey to be present in lower North Fork Pacheco
Creek downstream from the existing dam. These fish would be exposed to increased turbidity,
suspended sediment, and contaminants, however, implementing the BMPs and PAMMs
described in Impact Fish-1 would help reduce the water quality and sedimentation impacts, and
also PAMM Fish-1 and PAMM Fish-2 would preclude the presence of steelhead and Pacific
lamprey in lower North Fork Pacheco Creek during construction through the placement of
exclusion barriers. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
Operations
The operations of the new dam and expanded reservoir under Alternative D would affect
special-status anadromous fish species in lower North Fork Pacheco Creek through potential
changes in water quality, habitat created by the stream channel restoration, and stream flow and
water temperature that could affect steelhead and Pacific lamprey.
Water Quality
The introduction of CVP water into Pacheco Reservoir under Alternative D would result in a
release of a blend of CVP water and North Fork Pacheco Creek water from the new dam.
Supplemental CVP inflows would result in a long-term average blend of 55 percent natural
inflow from North Fork Pacheco Creek watershed and 45 percent CVP supplies by volume in
the expanded reservoir (see Section 3.20.3.4). Additionally, CVP water would be transferred to
the expanded reservoir primarily between December and May, in which the water temperatures
are lower, with less effect resulting from algal growth and low DO (see Section 3.20.3.4 for
additional information).
Philopatry (i.e., homing) to natal creeks is a fundamental life-history trait of most anadromous
salmonids (Keefer and Caudill 2014). Water chemistry of the natal river system of an upmigrating salmonid is particularly important given the use of olfaction for route finding and home
site recognition (Keefer and Caudill 2014). Therefore, the introduction of out-of-basin CVP water
from the Delta via San Luis Reservoir may hinder the imprinting of juvenile steelhead on water
from Pacheco Creek or Pajaro River, thereby affecting the homing behavior of adults returning
to spawn. Pacific lamprey is not philopatric (Clemens et al. 2019), so are not likely affected by
changes in the water chemistry through the addition of CVP water.
Steelhead could be affected by the presence of CVP water, causing adult SCCC steelhead in
the ocean to either stray into the Sacramento-San Joaquin Delta or for Central Valley steelhead
to stray into the Pajaro River watershed. In the Santa Ynez River, a biological opinion for
steelhead provided by NMFS dealing with water blends stated that imported water would not
exceed 50 percent of the total rate of releases to the river (NMFS 2000). A long-term average
would have a blending ratio of less than 50 percent CVP water; however, some years—mostly
in extended droughts—this may exceed 50 percent. Although, it is important to note that without
the addition of CVP water, under existing conditions, there would not be sufficient amounts of
water to support a self-sustaining steelhead or lamprey population on an annual basis

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-155

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

The potential for introduction of water quality constituents, algae, or contaminants from San Luis
Reservoir would be the same as described in Impact Fish-3. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Channel Restoration
Under Alternative D, the effects of channel restoration in lower North Fork Pacheco Creek on
special-status anadromous fish would be similar to those effects described in Impact Fish-3.
This impact would be beneficial.
Stream Flow and Water Temperature
Under Alternative D, lower North Fork Pacheco Creek would experience contiguous flow which
would sustain the unrestricted movement of steelhead and Pacific lamprey as necessary to
meet their life history requirements. Operation of the expanded reservoir could alter geomorphic
processes by reducing the frequency and magnitude of high and intermediate flows as
described in Section 3.12.3.4. The fixed flow schedule would be followed, including 30 cfs pulse
flow releases in March and April (see Chapter 2). Pulse flow releases from the expanded
reservoir would occur in years where the unregulated tributaries (e.g., South Fork Pacheco
Creek) would not contribute sufficient flows to meet the pulse flow requirements. Releases
would be 2 cfs when the unregulated tributaries meet the pulse flow requirements at the USGS
stream gage 11153000 near creek mile 8.5. The release of pulse flows would enhance both
adult and juvenile steelhead migration. These pulse flows may benefit other Pacific lamprey that
have the potential migrate into Pacheco Creek. This impact would be beneficial.
The contiguous nature of the flows could provide the opportunity for predatory fish movement
into special-status anadromous fish habitat in lower North Fork Pacheco Creek, a section in
which non-native predatory fish species may currently periodically occur. However, cooler water
temperatures (typically below 60°F) (Section 3.20.3.4) provided in the restoration reach of North
Fork Pacheco Creek and subsequently to Pacheco Creek would be less conducive to predatory
species which typically prefer water temperatures greater than 68°F (20°C) and occur in San
Felipe Lake and nearby ponds but have the potential to move upstream into Pacheco Creek and
its tributaries. These cooler water temperatures would help reduce establishment of predatory
fish species in North Fork Pacheco Creek where steelhead spawning, and rearing activity is
anticipated. Conditions suitable for steelhead would be suitable for Pacific lamprey if they
migrate into Pacheco Creek. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
To control the spread of willows from encroaching on sycamore alluvial woodland habitat, flow
releases that result in drybacks in Pacheco Creek may be implemented in critically dry years
when inflows into the expanded reservoir would be low, and the habitat conditions less suitable
for steelhead. The decision to implement a dryback (including extent, timing, and duration)
would be in coordination with the agencies. Lower North Fork Pacheco Creek would maintain at
least 8 cfs to support any rearing steelhead, if present, and to support the riparian vegetation.
Ramping rates would be set at 1 cfs every four hours to reduce the risk of stranding fish.
Because flows would be maintained, even at a low level, in lower North Fork Pacheco Creek,
and because the fish in the system under existing conditions already experience drybacks, this
impact would be less than significant because impacts on special-status anadromous fish
species and their habitat would not be substantial.
The effects of changes in water temperature are described under Impact Fish-3. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
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By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help lower the water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
Year-round flows would provide suitable conditions for benthic macroinvertebrates. This would
result in improved prey availability. Benthic macroinvertebrates provide a source of food for fish.
Aquatic invertebrates may be adversely affected by rapid flow fluctuations or dewatering, but
these conditions currently occur. However, lower North Fork Pacheco Creek would not
experience rapidly changing flows except during spill events. Continuous flows would also
benefit the riparian vegetation growth, potentially leading to increased stream shading. This can
lead to increase habitat for benthic macroinvertebrates. This impact would be beneficial.
Cohort scores derived from the PCSHSM for Alternative D in all water year types for a
comparison against the existing conditions and future baselines are presented in Table 3.6-11.
Implementation of Alternative D would significantly increase the cohort score, by as much as
4,495 percent in critical water years when there is minimal habitat available in baseline
conditions, which indicates improved conditions for steelhead survival in the lower North Fork
Pacheco Creek. This would be beneficial.
Table 3.6-11. Cohort Scores for Alternative D Under Existing (2017) and Future Conditions (2030).
Existing Conditions (2017)
Future Conditions (2030)
Baseline Alternative D
Percent
Baseline
Alternative D
Percent
Year Type
Cohort
Cohort
Change from
Cohort
Cohort
Change from
Score
Score
Baseline
Score
Score
Baseline
Wet

9.3

18.1

96%

8.5

17.7

107%

Above Normal

6.0

17.5

193%

7.7

18.1

134%

Below Normal

7.5

17.0

126%

6.1

16.5

172%

Dry

3.0

14.7

383%

4.1

15.1

265%

Critical

0.2

11.5

4,495%

0.6

11.5

1,974%

Average

5.8

16.1

178%

5.9

16.0

174%

Key:
% = percent

Invasive Species
Special-status anadromous fish in lower North Fork Pacheco Creek could be affected by the
introduction of invasive species from San Luis Reservoir in conjunction with CVP transfer of
water from San Luis Reservoir to the expanded reservoir. However, habitat conditions, including
water temperature, would be less conducive to supporting non-native species. Conditions of the
potential transfer are described under Impact Fish-3. This impact would be potentially less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative D would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative D would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative D would have similar impacts
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.6-157

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.6
Biological Resources – Fisheries

as the Proposed Project during operation. While both the Proposed Project and Alternative D
would provide year-round flows, the Proposed Project would implement variable flows which
includes higher pulse flows to benefit upstream adult migration and downstream juvenile
migration, but Alternative D would have a fixed flow schedule with pulse flows for downstream
juvenile migration. Alternative D would have similar impacts as the Proposed Project during
operation, but the Proposed Project would have greater benefits. Both the Proposed Project and
Alternative D would have an increase in Cohort Score; therefore, Alternative D would have
similar impacts as the Proposed Project during operation.
Fish-8: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in Pacheco Creek.
Construction
The construction of the new dam and expanded reservoir under Alternative D could affect
special-status anadromous fish species (i.e., SCCC steelhead and Pacific lamprey) in Pacheco
Creek through potential changes in water quality, sound and vibration effects caused by
blasting, channel restoration activities, and changes in stream flow and water temperature.
Water Quality
Construction activities under Alternative D have the potential to affect water quality in Pacheco
Creek, similar to effects in lower North Fork Pacheco Creek, as described for Impact Fish-3.
Construction-related activities could result in the release and exposure of contaminants (i.e.,
fuels, lubricants, and other construction-related materials). In addition, the proposed
improvements to the SR-152/Kaiser-Aetna Road interchange and use of SA 13 south west of
this interchange has the potential to introduce contaminants such as fuels and lubricants to
Pacheco Creek if a high flow event (100-year event or greater) occurs. However, with
implementation of the BMPs and PAMMs, listed in Section 3.6.3.1 and described in Impact Fish1, as well as PAMM Fish-2 (which will exclude anadromous fish from accessing San Felipe Lake
and Pacheco Creek, or relocate them if the barrier is unsuccessful) impacts to anadromous fish
species in Pacheco Creek would be minimal. This impact would be less than significant
because impacts on anadromous fish species and their habitat would not be substantial.
Sound and Vibration
There would be no effects to special-status anadromous fish due to sound and vibration effects
because the activities that may result in noise or vibrations to waterways would occur too far
upstream from Pacheco Creek. There would be no impact to special-status anadromous fish in
Pacheco Creek due to changes in sound or vibration caused by blasting.
Stream Flow and Water Temperature
Sequencing of flows and the flow pathways in Pacheco Creek during construction are described
under Impact Fish-3. Currently, other than the scour pool immediately below the North Fork
Dam spillway, lower North Fork Pacheco Creek has minimal to no flow from the late spring into
the fall, particularly given that the existing Pacheco Reservoir is drained or nearly drained
roughly 60 percent of the time (see Section 3.12.1 for additional information). If a wet year
occurs during the construction period, there is a potential for anadromous fish to migrate into
Pacheco Creek. However, implementation of PAMM Fish-2 would preclude the presence of
anadromous fish in Pacheco Creek through the installation of an exclusion barrier, or, if flows
are too high for the barrier to be successful at exclusion, through collection and relocation in
Pacheco Creek or other suitable habitat available in the Pajaro River watershed. This impact
would be less than significant because impacts on special-status anadromous fish species and
their habitat would not be substantial.
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Operations
The operations of the new dam and expanded reservoir under Alternative D would affect
anadromous fish species in Pacheco Creek through potential changes in water quality, and
stream flow and water temperature.
Water Quality
The effects of the transfer of CVP water on steelhead and Pacific lamprey in Pacheco Creek
under Alternative D would be the same as described under Impact Fish-7. This impact would be
less than significant because impacts on special-status anadromous fish species and their
habitat would not be substantial.
The potential for introduction of water quality constituents, algae, or contaminants would be the
same as described in Fish-3. This impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
Stream Flow and Water Temperature
Under the Alternative D, Pacheco Creek would experience contiguous flow except during
dryback periods, which would be determined thorough consultation with agencies. The fixed
flow schedule would be followed, including pulse flow releases for adult and juvenile migration.
Pulse flow releases from the expanded reservoir would occur in years where the unregulated
tributaries are not contributing sufficient flows to meet the pulse flow requirements in a similar
manner as described in impact Fish-7. This impact would be beneficial.
Operation of the expanded reservoir would affect ecologically important geomorphic processes
by reducing the frequency and magnitude of high and intermediate flows. As described in
Section 3.12.3.4, surface flows in Pacheco Creek under operation of Alternative D would
decrease in wet winter months (January through March); the increased capacity of the
expanded reservoir would reduce the timing and volume of water released during high flow
events. The magnitude of flow decreases would be reduced with distance downstream as more
unregulated tributaries flow into Pacheco Creek. As described in Section 3.12.3.4, for Alternative
D, surface flows downstream in Pacheco Creek mile 0 from January through March would be 38
to 60 percent less in wet years under existing (2017) conditions relative to the baseline, and 47
to 64 percent less in wet years under future (2030) conditions relative to the baseline. By creek
mile 8, decreases in mean monthly flows in January through March in wet years would be
approximately 17 to 21 percent for existing conditions and 21 to 22 percent for future conditions.
The net effect of Alternative D would be increased flows in Pacheco Creek released into lower
North Fork Pacheco Creek and conveyed to spring, summer, and fall months, and decreased
flows in winter months under existing and future conditions relative to the respective baselines.
These changes would not impact surface water users in the Pajaro River Watershed due to the
minor amount of surface diversions and the relatively minor change in total contribution of
Pacheco Creek to Pajaro River. As described previously, Pacheco Creek tributaries provide
approximately 45 percent of the total flow in winter months. In high flow events, these tributary
flows combined with the release flows may be sufficient to trigger the geomorphic processes
that could affect habitat for anadromous fish species. The reduction in high flows would have a
minimal effect on steelhead adult migration as there will still be an attraction flow provided. The
effects to incubating steelhead eggs would be reduced due to the potential reduction for redd
scouring. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
The contiguous nature of the flows in Pacheco Creek could provide the opportunity for predatory
fish movement into anadromous fish habitat in Pacheco Creek, where non-native predatory fish
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species may currently periodically occur. However, cooler water temperatures (typically below
60°F, though may reach 67°F in the upper 4 miles in July – September) would be less conducive
to non-native predatory species that occur in San Felipe Lake and nearby ponds, which typically
prefer water temperatures greater than 68°F (20°C) (see Section 3.20.3.4 for discussion on
water temperatures). Water temperatures at creek mile 8 are more conducive to the habitat
conditions preferred by the predatory non-native species (an area in which they currently occur),
however, this is downstream from steelhead rearing habitat. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operation of the expanded reservoir would result in reduced water temperatures in lower North
Fork Pacheco Creek as described under Impact Fish-3; however, by the time the flows reach
the confluence with the South Fork Pacheco Creek, the average monthly water temperatures
under Alternative D would be similar to and typically slightly lower than those under existing and
future baselines. Water temperatures at or below 64.4°F (18°C) (the temperature considered
optima for steelhead rearing) are extended farther downstream, particularly in June through
September, under Alternative D compared to both existing and future baselines (Figure 3.6-8)
(see Section 3.20.3.4). This impact would be less than significant because impacts on specialstatus anadromous fish species and their habitat would not be substantial.
To control the spread of willows from encroaching on sycamore alluvial habitat, drybacks may
be implemented in critical years 26 when inflows into the expanded reservoir would be low,
habitat conditions less suitable for steelhead, and a low number of adults have migrated into the
system. Ramping rates would be set at 1 cfs every four hours in order to reduce the risk of
stranding juvenile steelhead. Any decision to implement a dryback would be based on agency
consultation. Because these fish already experience nearly annual drybacks, which is more
frequent than would occur, this impact would be less than significant because impacts on
special-status anadromous fish species and their habitat would not be substantial.
By providing continuous year-round flows, the groundwater levels would be higher and could
lead to greater surface-groundwater interaction. This would help reduce the water temperatures
where the interactions are the greatest. Additional information is provided in Section 3.20.3.4
and Section 3.12.3.4. This impact would be beneficial.
The effects of changes in water temperature under Alternative D are described under Impact
Fish-3. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.
As described in Impact Fish-7, cohort scores derived from the PCSHSM for Alternative D in all
water year types for a comparison against both existing and future baselines are presented in
Table 3.6-11. Implementation of Alternative D would substantially increase the cohort score, by
as much as 4,495 percent, which indicates improved conditions for steelhead survival
throughout Pacheco Creek. This impact would be beneficial.
Invasive Species
Anadromous fish could be affected by the introduction of invasive species from San Luis
Reservoir during the water transfer. Conditions of the potential transfer are described under
Impact Fish-3. This impact would be less than significant because impacts on special-status
anadromous fish species and their habitat would not be substantial.

26

Critical is defined under the Sacramento Valley Water Index in Section 3.20.1.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
changes in water quality, channel restoration activities, sound and vibration effects caused by
blasting, and changes in stream flow and water temperature, Alternative D would have similar
impacts as the Proposed Project during construction. Considering construction duration,
Alternative D would have greater impacts than the Proposed Project. Considering changes in
water quality, water temperature, and invasive species, Alternative D would have similar impacts
as the Proposed Project during operation. While both the Proposed Project and Alternative D
would provide year-round flows, the Proposed Project would implement variable flows which
includes higher pulse flows to benefit upstream adult migration and downstream juvenile
migration, but Alternative D would have a fixed flow schedule with pulse flows for downstream
juvenile migration. Alternative D would have similar impacts as the Proposed Project during
operation, but the Proposed Project would have greater benefits. Both the Proposed Project and
Alternative D would have an increase in Cohort Score; therefore, Alternative D would have
similar impacts as the Proposed Project during operation.
Fish-9: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in South Fork Pacheco Creek.
Construction and Operation
Construction of the conveyance pipeline via a tunnel 12 feet below the channel of South Fork
Pacheco Creek would affect anadromous fish in a manner similar to those described for
Monterey hitch under impact Fish-5. Any vibrations caused by the trenchless tunneling would be
lower than vibrations caused by blasting effects described for construction impacts for sound
and vibration under Impact Fish-4, which were less than significant. Implementation of PAMM
Fish-2 would result in anadromous fish being blocked from Pacheco Creek through a barrier in
Miller Canal and/or Tequisquita Slough, and thus anadromous fish would not be in South Fork
Pacheco Creek during construction. There would be no impact because impacts on
anadromous fish species would not be present.
Under Alternative D, perennial flow in Pacheco Creek would provide improved movement
between the South Fork Pacheco Creek and Pacheco Creek for steelhead and Pacific lamprey.
However, South Fork Pacheco Creek is an unimpaired system, which means it would continue
to dry out similar to existing conditions. Fish that move upstream into the South Fork Pacheco
Creek may then experience stranding or even desiccation. Because South Fork Pacheco Creek
is an unregulated system, it is unlikely there would be substantial changes to the fish
abundance as the creek would continue to go dry in most years. This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
tunneling activities and impacts on special-status anadromous fish species during construction,
Alternative D would have similar impacts as the Proposed Project during construction.
Considering changes in stream habitat and restricted fish movement into and within South Fork
Pacheco Creek, Alternative D would have similar impacts as the Proposed Project during
operation.
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Fish-10: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous fish species in San Felipe Lake, Miller Canal/Tequisquita Slough, and Pajaro
River.
Construction and Operations
Through decommissioning of North Fork Dam in the second year and the channel restoration,
there is a potential for fine sediments to be flushed downstream if a high flow event occurs in
the early stages of construction. This could result in sediments settling in San Felipe Lake,
similar to conditions in the 1990s when CVP water was released to Pacheco Creek for several
years by San Benito Water District. Steelhead and Pacific lamprey that migrate through San
Felipe Lake, Miller Canal/Tequisquita Slough, and the Pajaro River would not be impacted by
the introduction of sedimentation caused by construction because fish would be precluded from
accessing San Felipe Lake through a barrier (PAMM Fish-2). This impact would be less than
significant because impacts on special-status anadromous fish species and their habitat would
not be substantial.
Operations of Alternative D would introduce CVP water blended with water from the Pacheco
watershed would flow into and out of San Felipe Lake, and thus into Miller Canal and Pajaro
River. However, by the time steelhead have reached these systems (including other steelhead
in other Pajaro tributaries), it is likely that smoltification would begin and imprinting would have
already occurred, and impacts would be reduced. This impact would be less than significant
because impacts on anadromous fish species and their habitat would not be substantial.
San Felipe Lake, and likely Miller Canal and Pajaro River support non-native predatory fish
species, including resident largemouth bass, and periodically striped bass that could migrate up
the Pajaro River. Operations under Alternative D would not cause substantial changes to habitat
conditions in San Felipe Lake for these predatory species, and therefore, there would be
minimal changes to anadromous fish which migrate through the Pajaro River, Miller Canal, and
San Felipe Lake as a result of interactions between anadromous fish and predatory fish
species. While there is a potential that, with perennial flows, striped bass could continue moving
upstream into Pacheco Creek, there is no indication that striped bass enter San Felipe Lake in
high numbers (Casagrande 2010), so not many would pass upstream into Pacheco Creek. This
impact would be less than significant because impacts on special status anadromous fish
species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the risk of sediment recruitment into San Felipe Lake, Miller Canal, and Pajaro River and
impacts on special-status anadromous fish species during construction, Alternative D would
have similar impacts as the Proposed Project during construction. Considering changes in flow,
volume, and habitat conditions for predatory species in San Felipe Lake, Miller Canal, and
Pajaro River, Alternative D would have similar impacts as the Proposed Project during
operation. While both the Proposed Project and Alternative D would provide year-round flows,
the Proposed Project would implement variable flows which includes higher pulse flows to
benefit upstream adult migration and downstream juvenile migration, but Alternative D would
have a fixed flow schedule with pulse flows for downstream juvenile migration. Alternative D
would have similar impacts as the Proposed Project during operation, but the Proposed Project
would have greater benefits.
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Fish-11: Substantial adverse effect, either directly or through habitat modifications for California
Floater Mussels.
Construction and Operations
The excavation of sediments stored in Pacheco Reservoir in conjunction with the restoration of
lower North Fork Pacheco Creek would result in removal of alluvial sediment which are
assumed to be occupied by California floater mussels. While this species typically occurs in
riverine habitat, they have been observed directly upstream from the North Fork Dam where the
shoreline of Pacheco Reservoir is frequently exposed, shells of this species have been
observed by biologists on numerous occasions in conjunction with other field investigations.
While the Pacheco Reservoir frequently dries out), this species of mussel can burrow down to
moist soils to avoid desiccation. Activities associated with channel restoration, including
excavation of reservoir sediment would result in displacement or destruction of habitat and
individuals. Implementation of PAMM Fish-3 would require qualified biologists to identify
populations during Phase one construction efforts and relocate them to locations that provide
suitable habitat within the Pacheco Creek or Pajaro River watersheds. This impact would be
less than significant because impacts to California floater mussels would not be substantial.
Operation of Alternative D would result in perennial flows, which would allow California floater
mussels to remain submerged in a wetted environment. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the risks associated with excavation of reservoir sediment and displacement or destruction of
habitat and individuals, Alternative D would have similar impacts as the Proposed Project during
construction and operation.
Fish-12: Substantial adverse effect, either directly or through habitat modifications for specialstatus anadromous and resident fish species in the Delta.
Construction and Operations
There are no construction-related activities that would occur within the Delta under Alternative A.
Therefore, there would be no impact.
There would be negligible changes to Delta conditions under the Proposed Project, including
X2, Old and Middle River reverse flows, and exports for both the CVP and SWP (see Section
3.20.3.4). There would be almost no change to the location of X2 under the Proposed Project
compared to both existing and future conditions. Additionally, under the Proposed Project, there
would be a less than one percent change, both in the positive and negative flow direction for the
average Old and Middle River flows (which would not change the frequency in which 5,000 cfs
is exceeded), and in the exports to both the Banks and Jones Pumping Plants in the south
Delta. This impact would be less than significant because impacts on special-status
anadromous and resident fish species and their habitat would not be substantial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the alteration of the Delta hydraulics, Alternative D would have similar impacts as the Proposed
Project during construction and operation.
Summary of Effects to Special-Status Fish in the Primary Study Area
Table 3.6-12 provides an overview of the effects to special-status native resident and
anadromous fish species in the primary study area under the Alternative D.
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Table 3.6-12. Alternative D Summary of Effects to Special-Status Fish in the Primary Study Area
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
LTS

Impacts to resident fish from changes in
water quality, sound and vibration would not
be substantial because of the
LTS
implementation of BMPs, PAMMs, and
distance from the fish in the creek.

Monterey Roach

LTS

Impacts to resident fish from direct
construction impacts, including water
quality dewatering the existing reservoir
would not be substantial as fish would be
precluded or moved from the construction
area

Beneficial and
LTS

California Floater
Mussel

LTS

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial

Upper North Fork
Monterey Roach
Pacheco Creek

Pacheco
Reservoir

•

Lower North Fork Monterey Roach,
Pacheco Creek
Monterey Hitch
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LTS

•

Impacts to resident fish from changes
in water quality would not be
substantial due to the implementation
of BMPs and PAMMs that would
protect the water quality and remove
fish from the construction area in the
lower North Fork Pacheco Creek.
Installation of a functional barrier and
implementation of PAMM Fish-1 would
preclude native resident fish presence
in the lower North Fork Pacheco
Creek during construction activities.

Operation
Discussion
Effects from the change in the reduction in
habitat area, the creek upstream of the
expanded reservoir would remain
intermittent

•

Resident fish would experience an
increase in habitat in the expanded
reservoir.

•

Effects from changes in water
temperature and non-native fish
introduction would be similar to what
the fish currently experience

Mussels would benefit from continual
reservoir inundation

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.8 miles of restored
stream habitat would be beneficial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species

Beneficial and
LTS
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Table 3.6-12. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

SCCC Steelhead,
LTS
Lower North Fork Pacific Lamprey
Pacheco Creek
(contd.)

California Floater
Mussel
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LTS

Installation of a functional barrier and
implementation of PAMM Fish-2 would
preclude anadromous fish presence in the
lower North Fork Pacheco Creek during
construction activities.

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of PAMM Fish-3

Beneficial and
LTS

Beneficial

Operation
Discussion

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Management of the cold water pool
would provide cool water year-round

•

The addition of 1.8 miles of restored
stream habitat would be beneficial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

Drybacks would be implemented
through an adaptive management
process and will occur when steelhead
are not present or in low numbers in
the upper reaches

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

•

The exposure to non-native fish
species would not be increased
because flow and temperature
conditions are less suitable for nonnative species

Mussels would benefit from perennial flows
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Table 3.6-12. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)

•

Monterey Hitch,
Monterey Roach

Significant
(LTM with
Mitigation
Measures
WQ-1a)

•

•
Pacheco Creek

Effects to resident fish from changes
in water quality due to contaminant
introduction would not be substantial
due to the implementation of BMPs
and PAMMs
Effects to resident fish from changes
in water quality due to increased
sedimentation would be significant if a LTS and
Beneficial
sediment flush occurs during a high
flow event. Implementing Mitigation
Measure WQ-1would reduce this to
less than significant

Implementation of PAMM Fish-2 would
prevent anadromous fish, particularly
steelhead from entering or remaining in
Pacheco Creek during construction.

LTS and
Beneficial

California Floater
Mussel

Impacts to mussels during the dam
decommissioning would not be substantial
with the implementation of Fish-3

Beneficial
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LTS

Discussion

•

Impacts to resident fish from changes
in water quality would not be
substantial

•

The fixed flow schedule would provide
perennial flows in the lower North Fork
Pacheco Creek, which would be
beneficial to fish

•

The exposure of native fish to nonnative fish species would not be
increased because flow and
temperature conditions are less
suitable for non-native species

•

Blended Pacheco and CVP water may
result in straying, but no addition of
CVP water would result in a dry creek
in most months of most years

•

Flow and water temperatures would
provide more suitable habitat, as seen
in the significantly increased cohort
score

Impacts to resident fish from sound
and vibration and from changes in flow
and temperature would not be
substantial

SCCC Steelhead,
LTS
Pacific Lamprey

Operation

Mussels would benefit from perennial flows
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Table 3.6-12. Alternative C Summary of Effects to Special-Status Fish in the Primary Study Area (contd.)
Construction
Operation
Stream/
Level of
Impact
Reservoir/
Species
Significance
Summary
Discussion
Discussion
Waterway
(Mitigation
(PostMeasure)
Mitigation)
Perennial flows would provide better
access for native fish to the South Fork
Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs

LTS

Impacts to resident fish from sound and
vibration would not be substantial
because of the depth of the trenching
activity

SCCC Steelhead

NI

Installation of a barrier in Miller Canal and
Tequisquita Slough (PAMM Fish-2) would
LTS
preclude anadromous fish presence in
South Fork Pacheco Creek.

Perennial flows would provide better
access for anadromous fish to the South
Fork Pacheco Creek, but the unregulated
system would continue to dry out as
currently occurs

Monterey Hitch

LTS

Impacts to resident fish from
sedimentation during construction would
not be substantial

Impacts to resident fish resulting from the
presence of non-native species would not
be substantial

Monterey Roach
South Fork
Pacheco Creek

San Felipe Lake/
Miller Canal/
Tequisquita
Slough
SCCC Steelhead,
LTS
Pajaro River
Pacific Lamprey

Impacts to anadromous fish from
sedimentation during construction would
not be substantial and implementation of
Fish-2 would preclude steelhead from
entering San Felipe Lake

LTS

LTS

•

Blended Pacheco and CVP water
may result in straying, but no
addition of CVP water would result in
a dry Pacheco Creek in most months
of most years

•

Impacts to anadromous fish resulting
from the presence of non-native
species would not be substantial

LTS

Key:
CVP = Central Valley Project
LTS = less than significant
LTSM = Less Than Significant with Mitigation
NI = No Impact
PAMM = Project-Specific Avoidance and Minimization Measures
SCCC = South-Central California Coast
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3.6.3.5 Mitigation Measures
No new mitigation measures were identified in this section to reduce impacts to fisheries.
Mitigation Measure WQ-1a applies to Impact Fish-4. For a description of Mitigation Measure
WQ-1a, see Section 3.20.3.5.
3.6.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Project to contribute to
significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable future projects listed in Table 3.1-2. The geographic scope
of potential cumulative fisheries impacts encompasses the Project study area for fisheries and
its vicinity, as well as downstream waterways, including the Pajaro River and the Delta.
For fisheries impacts, the cumulative scenario projects that could result in cumulative impacts
within Pacheco Creek and the Pajaro River include the following:
•

California High-Speed Rail (HSR) Project

•

Pacheco Creek Restoration Project

For fisheries impacts, the cumulative scenario projects that could result in cumulative impacts
within the Delta include the following:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project Coordinated Operation Agreement Addendum

•

Coordinated Operation Agreement (COA) Addendum

•

Del Puerto Reservoir Project

•

Delta Conveyance Project

•

Incidental Take Permit (ITP) for SWP Operations

•

Los Vaqueros Reservoir Expansion Project

•

Sites Reservoir Project

•

ROC on LTO

•

Shasta Lake Water Resources Investigation

The following analysis evaluates the potential cumulative impacts on fisheries and aquatic
ecosystems when considering the Proposed Project and Alternatives A through D in
combination with other past, present, and reasonably foreseeable future projects.
No cumulative impacts would occur for Impacts Fish-1, Fish-2, Fish-3, Fish-5, Fish-7, and Fish9, because there is no overlap in the construction and operations footprint of any of the
cumulative projects. These impacts are related to the North Fork Pacheco Creek, Pacheco
Reservoir, and South Fork Pacheco Creek.
The land-based projects in the Project study area would be constructed on or adjacent to
Pacheco Creek, and could overlap in time with the Proposed Project and Alternatives A through
D. Accordingly, the HSR Project and Pacheco Creek Restoration Project are considered in this
analysis for impacts related to Pacheco Creek fisheries, including: Impact Fish-4, Impact Fish-6,
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Impact Fish-8, Impact Fish-10, and Impact Fish-11, which are related to Pacheco Creek, San
Felipe Lake, Miller Canal, and the Pajaro River.
The corridor of the selected alternative of the HSR Project runs through Pacheco Pass adjacent
to SR 152, primarily through a tunnel. Construction activities associated with the HSR Project
could include removal of riparian vegetation and earth moving that may increase sediment
discharges to Pacheco Creek downstream from the existing reservoir. These activities have the
potential to generate water quality impacts which could affect the survival of special-status
native resident and anadromous fish species. The HSR Project incorporates mitigation
strategies that include SWPPPs and BMPs to reduce water quality impacts to a less-thansignificant level with respect stormwater runoff water quality during construction of the Project.
The majority of construction is anticipated to be complete prior to the initiation of major
construction activities for the Proposed Project and Alternatives A through D.
The Pacheco Creek Restoration Project Final Feasibility Report identified a suite of habitat
preservation, enhancement, restoration, and creation needs and opportunities along Pacheco
Creek (near creek mile 4) that could be developed into one or more projects to generate
mitigation credits for the Santa Clara Valley Habitat Agency. The report identified fifteen
restoration opportunities for enhancing desirable physical processes (e.g., floodplain
connectivity, channel dynamism) and morphological complexity, with the intention of selecting
one or more opportunities to move forward into a construction phase. The restoration
opportunities generally include localized excavation and/or placement of restoration elements
within or adjacent to the channel. It is assumed these projects would be developed consistent
with the Santa Clara Valley Habitat Conservation Plan, and that construction activities would be
permitted under the Habitat Conservation Plan and adhere to the CC Basin Plan water quality
objectives during construction.
For Impacts Fish-4 and Fish-8, which focus specifically on special-status native resident and
anadromous fish species in Pacheco Creek, construction and operation of the Proposed Project
and Alternatives A through D would affect these species. The Proposed Project and Alternatives
A through D would require. implementation of PAMMs Fish-1 and Fish 2 to minimize direct
effects to special-status native fish during construction. The HSR Project could have an impact
on native resident fish in Pacheco Creek by placing columns necessary to support the viaduct at
one location within the floodplain during construction, but these columns would be placed so
that flood flows or fish movement would not be obstructed (HYD-IAMF#2) once constructed,
presumably when the channel is dry at that location. It is anticipated that the majority of
construction activities for the HSR Project would be completed before construction activities for
the Proposed Project and Alternatives A through D would begin; however, there may be some
limited overlap in construction periods. Construction of the entire HSR Project would result in
temporary and permanent impacts to up to 15.4 acres of a natural watercourse (including
Pacheco Creek) and thus result in impacts to aquatic resources due to a conversion of aquatic
habitat. As described above, the focus of the Pacheco Creek Restoration Project is focused on
riparian function and would not include actions that would impact special-status native resident
fish species in Pacheco Creek. For Impacts Fish-4 and Fish-8, there would be less-thansignificant cumulative impacts and the incremental contribution of the Proposed Project and
Alternatives A through D would not be cumulatively considerable.
For Impact Fish-6 and Fish 10, which has a geographic focus on San Felipe Lake, Miller
Canal/Tequisquita Slough, and the Pajaro River, construction and operation of the Proposed
Project and Alternatives A thorough D could have an impact on these water bodies, but
implementation of PAMM Fish-2 would avoid or minimize impacts to special-status native
resident and anadromous fish species in these water bodies. Similar to Impacts Fish 4 and 8,
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the HSR Project would construct a viaduct over the Pajaro River with support columns in the
floodplain. As described above, the HSR Project includes design and construction measures to
reduce impacts of this crossing. It is anticipated that the majority of construction activities for the
HSR Project would be completed before construction activities for the Proposed Project and
Alternatives A through D would begin; however, there may be some limited overlap in
construction periods. Construction of the HSR would result in temporary and permanent impacts
to up to 15.4 acres of a natural watercourse (including Pacheco Creek) and thus result in
impacts to aquatic resources due to a conversion of aquatic habitat. As described above, the
focus of the Pacheco Creek Restoration Project is specific to Pacheco Creek and no action
would occur downstream of the SCVHA property. For Impacts Fish-6 and Fish 10, these
cumulative impacts would be less than significant, and the incremental contribution of the
Proposed Project and Alternatives A through D would not be cumulatively considerable.
For Impact Fish-11, which has a geographic focus on Pacheco Creek, construction and
operation of the Proposed Project and Alternatives A thorough D would affect California floater
mussel. Implementation of PAMM Fish-3 would minimize direct effects to the mussel during
construction by moving them to more suitable habitat in an approved location, likely in Pacheco
Creek or San Felipe Lake. HSR would affect California floater mussel in a similar manner as
described above for Impact Fish-4. As described above, the focus of the Pacheco Creek
Restoration Project is focused on riparian function and would not include actions that would
impact California floater mussels in Pacheco Creek. For Impact Fish-11, the cumulative impact
would be less than significant, and the incremental contribution of the Proposed Project and
Alternatives A through D would not be cumulatively considerable.
The cumulative projects affecting the extended study area propose to modify CVP and/or SWP
operations. Impacts related to CVP and SWP operations include Impact Fish-12. Three of these
projects—the Coordinated Operations Agreement Addendum, the ITP for SWP Operations, and
ROC on LTO—are included in future conditions CalSim-II modeling assumptions, and thus
cumulative impacts are reflected in the fisheries analysis presented in this section. Specific
quantifiable details regarding the fisheries impacts of other projects within the extended study
area were not available, and therefore, the analysis was conducted qualitatively and in the
context that the projects would be subject to a variety of laws and regulatory processes that
would require avoidance or minimization of impacts on fisheries. Specifically, the CVP and SWP,
including export facilities, would be operated consistent with the 2019 Biological Opinion and
ITP (see Section 3.12.2). Future operations of the SWP and CVP facilities would continue to be
managed and regulated in accordance with incidental take limits established for each of the
protected fish and guided by RPAs established by NMFS and USFWS Biological Opinions to
reduce any impacts to listed fish species.
For all other listed projects, it is assumed operations would need to be consistent with the ITP
for the SWP, the 2019 Biological Opinions on the ROC on LTO, and all other regulatory
requirements designed to maintain beneficial uses (including fish) and associated objectives
within the Delta. Because the Proposed Project would have a minor and less-than-significant
impact on Delta interior flows and San Joaquin River Basin flows affecting surface water quality,
and because existing laws and regulations would require avoidance or minimization of
cumulative project water quality impacts, implementation would not result in significant
cumulative impacts on Delta water quality related to Impact WQ-3.
The Proposed Project and Alternatives A though D would have a minor and less-than-significant
impact on Delta interior flows affecting fisheries, and CVP and SWP facilities would be operated
consistent with the ITP for SWP Operations, ROC on LTO, and other regulatory requirements.
laws and regulations would require avoidance or minimization of cumulative fisheries impacts.
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Therefore, the cumulative impact on Delta fish related to Impact Fish-12 would be less than
significant, and the Project’s’ and alternatives contributions would not be cumulatively
considerable, and therefore, would be less than significant.
Mitigation Measures
Mitigation Measure WQ-1 as outlined in Section 3.20.3.5 is applicable to this section and not
repeated here.
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Cultural Resources and Tribal Cultural Resources

This section describes cultural resources and tribal cultural resources (TCR) in the Pacheco
Reservoir Expansion Project’s (Project) study area/area of potential effects (APE) and
surrounding area. The environmental and regulatory setting is provided as well as an analysis of
impacts to cultural resources and TCRs from implementation of the Project. For the purposes of
this assessment, cultural resources are defined as early Native American and historic era
archaeological sites, features, and isolated finds; historic era buildings, structures, and objects;
early Native American and historic era districts and landscapes; and traditional properties of
importance to cultural groups. Tribal cultural resources are defined as either a site, feature,
place, or cultural landscape that is geographically defined in terms of the size and scope of the
landscape, sacred place, or object with cultural value to a California Native American tribe. If
needed, Santa Clara Valley Water District (Valley Water) design and implementation features
(DIF) and mitigation measures to avoid or reduce significant impacts are also identified.
3.7.1

Study Area/Area of Potential Effects

The cultural resources APE for the Project is designed to include all alternatives currently under
consideration and to encompass all archaeological, built environment, and TCRs that could be
impacted by the Project or action alternatives. Collectively, the APE is comprised of 9,384 acres.
The APE has been segregated into three regions based upon the type and locations of
Proposed Project facilities and access for study, as shown in Figure 3.7-1. The upstream portion
of the APE encompasses 4,654 acres that could potentially be impacted by proposed Project
facilities and operations (e.g., new dam, borrow/staging areas, expanded reservoir). This region
of the APE extends from the northernmost extent of the Project APE along North Fork Pacheco
Creek within Henry W. Coe State Park to just south of where the creek crosses under State
Route 152 (SR 152). This region of the APE is defined primarily by the 740-foot elevational
contour of the proposed upstream reservoir and another 500-foot horizontal buffer upslope. A
similar buffer is applied to the facilities and other elements (e.g., pump station, water pipeline)
directly related to construction and demolition activities. The downstream region of the APE
encompasses 1,771 acres along Pacheco Creek, including a buffer of approximately 400 feet
on either side of the creek, generally corresponding to the 100-year floodplain. This region of
the APE abuts the upstream region just south of the confluence of North Fork Pacheco Creek
and South Fork Pacheco Creek and then follows the course of the Pacheco Creek as it flows
about 13 miles to the southwest and includes San Felipe Lake where it drains to Miller Canal.
This region of the APE would be subject to Project operational actions.
The access/utility region of the APE encompasses 2,959 acres adjacent, to varying degrees, to
the upstream region of the APE. This region includes areas of potential construction where
access was not available to conduct cultural resources studies in support of this Draft
Environmental Impact Report (EIR). This region of the APE largely reflects the acreage within
the nearly 30 miles of proposed private landowner access roads and the proposed power
transmission line, based on a total width of 300 feet (150 feet on either side of centerline of the
construction areas). Other Project elements within this region of the APE include the area for
improvements at the SR 152/Kaiser-Aetna Road intersection and an expanded borrow area; the
areas within this APE region includes a total buffer of 500 feet (250 feet on either side of
centerline of the construction area).
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Figure 3.7-1. Upstream, Downstream, and Access/Utility Regions – Cultural Resources
Area of Potential Effects
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Environmental Setting

This section includes information on the Native American pre-contact period, the Native
American ethnohistoric period, and the historic period within the Project APE and the
surrounding area, and identifies known recorded cultural resources. National, state, and local
historic preservation listings and surveys are summarized in this section. Information provided in
this section is derived or taken directly from the following technical reports.
•

Archaeological Survey Report: Giovanotto, Jin, Lawler, Moitozo, Pacheco Pass Water
District, Upper Quinto, and Verdegaal Properties - Pacheco Reservoir Expansion
Project, Santa Clara County, California. Eric Wohlgemuth and Brian F. Byrd. August
2020.

•

Ethnographic Study Part I: Ethnographic Background and Archival Research - Pacheco
Reservoir Expansion Project, Santa Clara County, California. Seetha N. Reddy.
September 2021.

These two technical reports were prepared in support of the EIR, and collectively comprise the
confidential Cultural Resources and Tribal Cultural Resources Appendix. 1
3.7.2.1 Regional Setting
Native American Pre-contact Period
The Native American Pre-contact period refers to the millennia prior to the arrival of Spanish
colonists into California and the San Francisco Bay area, generally considered to be prior to
1770 common era. Over the years, a number of chronological sequences have been proposed
in Central California, often focused on a particular region or setting such as the lower
Sacramento Valley, the San Francisco Bay-Delta area and Santa Clara Valley, the coastal zone
from Monterey south to Point Conception, and the San Joaquin Valley/eastern slopes of the
Diablo Range (e.g., Groza et al. 2011; Hylkema 2002; Milliken et al. 2007; Rosenthal et al.
2007).
The following summary is organized by geologic time segments and includes sections on the
Terminal Pleistocene: (13,500–11,700 calibrated years before present [cal BP]); Early Holocene
(11,700–8,200 cal BP); Middle Holocene (8,200–4,200 cal BP); and Late Holocene (4,200 cal
BP onward). The Late Holocene is further divided into shorter periods using Groza et al.’s
(2011) Scheme D dating results.
Terminal Pleistocene (13,500–11,700 cal BP)
The Terminal Pleistocene is often referred to as the Paleoindian Period in California (e.g., Jones
et al. 2007; Mikkelsen and Jones 2010) and is largely contemporaneous with the Clovis and
Folsom Periods of the Great Plains and the Southwest. This period is generally considered to
be represented by wide-ranging, mobile hunters and gatherers who periodically exploited large
game (Haynes 2002). Throughout California, Terminal Pleistocene occupation is infrequently
encountered and poorly understood, and most often represented by isolated fluted points (Byrd
et al. 2017; Erlandson et al. 2007). Limited evidence of the period has been found in California,
but scholars believe that is largely because these sites have been obscured or destroyed by
changing environmental factors at the end of the Pleistocene, such as rising sea water along the
coastline and in interior valleys.

Due to the sensitive content, this appendix is considered confidential and not available to the public. Sensitive information includes
locations of archeological sites and confidential tribal information obtained as part of AB 52 consultation.
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Early Holocene (11,700–8,200 cal BP)
Early Holocene human occupation in Central California generally reflects semi-mobile huntergatherers that exploited a wide range of plant and animal foods from marine, lacustrine, and
terrestrial contexts (Erlandson et al. 2007; Jones et al. 2002). Early Holocene assemblages
often include stemmed points, crescents, and steep-edged formed flake tools that share many
attributes with contemporaneous material in the Great Basin and southern North Coast Ranges
(Rosenthal et al. 2007). However, milling tools (handstones and millingslabs) are ubiquitous in
these early deposits, a characteristic which distinguishes Early Holocene occupations in
California from those in the Great Basin. Overall, diverse resource exploitation is indicated by
artifact and ecofact assemblages from Early Holocene Central California sites. Obsidian from
varied sources (i.e., Napa Valley, eastern Sierra-Bodie Hills) is also present.
Middle Holocene (8,200–4,200 cal BP)
Evidence for Middle Holocene occupation is much more ubiquitous in Central California than for
earlier time segments. Artifact assemblages are varied and include ground stone (some only
with millingslabs and handstones, some with mortars and pestles, and some with both); Sidenotched dart points; cobble-based chopping, scraping, and pounding implements; and shell
beads and ornaments. Current evidence suggests that the mortar and pestle were in use by
6,000 cal BP in Central California based on dating at sites in the eastern San Francisco Bay
Area (Byrd et al. 2017). Expansive trade is evidenced by at least 5,200 cal BP by the presence
of specific shell bead types that are well-dated to the Middle Holocene across a large region,
from the northwestern Great Basin to San Clemente Island, including the Bay Area and Central
California (Byrd and Raab 2007; Vellanoweth et al. 2014). Similarly, in the nearby Bay Area,
obsidian from the Napa Valley and eastern Sierra Nevada, including Casa Diablo and Bodie
Hills sources, make up a significant amount of the toolstone in some Middle Holocene sites,
beginning a pattern of extensive inter-regional obsidian exchange that would continue through
the Late Holocene (Byrd et al. 2017).
Archaeobotanical assemblages from Middle Holocene contexts are varied. Faunal remains
reveal diverse, local, niche-based exploitation strategies that included hunting seasonal
waterfowl and capture of estuary, anadromous, and freshwater fish. Botanical remains include
nutshell, small seeds, and fruit pits, including acorn, gray pine, bay, buckeye, red maids,
goosefoot, farewell-to-spring, juniper, and manzanita berry pits. These remains suggest that a
wide range of habitats was exploited throughout the year, consistent with either semi-permanent
occupation or multi-season visits. Evidence for long-distance exchange, greater investment in
processing technologies (e.g., mortar and pestle), and extensively occupied habitation sites,
suggest higher population levels, more complex adaptive strategies, and longer seasonal
occupation than took place during the Early Holocene.
Late Holocene (4,200 cal BP onward)
The Late Holocene is very well documented in Central California (e.g., Byrd et al. 2017; Milliken
et al. 2007). Over the last 4,000 years it is generally thought that regional human population
increased and there was an upward trend in social, political, and economic complexity, in part
reflected by distinct, geographically specific cultural traditions. Concurrently, a number of studies
(particularly in the adjacent Bay Area) indicate that there was an increasing reliance on lower
ranked and more costly foods indicative of resource intensification. Territorial circumscription,
active landscape management (e.g., burning), and periodic upswings in inter-group violence are
also indicated. Drawing largely on mortuary remains, a number of scholars have argued that
community organization entailed non-egalitarian social structure and status ascription (Hylkema
2002; Milliken et al. 2007).
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Numerous cultural sequences have been developed for the Late Holocene since the mid-1900s.
For the purposes of the Project, the chronological sequence referred to as Scheme D of the
Central California Taxonomic System to temporally organize the region’s archaeological record
(Groza et al. 2011) is used to describe this period. This chronology was selected because it is
the most detailed and accurate, particularly during the Late Holocene, and it is the temporal
sequence most commonly used in the Santa Clara Valley, the Monterey area, and the San
Francisco Bay area (e.g., Byrd et al. 2017). As such, this temporal sequence is the most
applicable one for the entire area occupied by the Ohlone at the time of the Spanish
colonization some 250 years ago. The most recent and refined chronology for the region,
Scheme D (Groza 2002; Groza et al. 2011; Milliken et al. 2007), is presented in Table 3.7-1 and
described below.
Table 3.7-1. Late Holocene Chronological Sequence
Current Ohlone Region – Scheme D CCTC
(Groza et al. 2011)
1.
2.
3.
4.
5.

Late Period (685–180 cal BP)
Middle/Late Transition (930–685 cal BP)
Middle Period (2150–930 cal BP)
Early/Middle Transition (2,550–21,50 cal BP)
Early Period (4,050–2,550 cal BP)

Key:
cal BP = calibrated years before present
CCTS = Central California Taxonomic System

Early Period/Early/Middle Transition (4,050–2,150 cal BP)
The Early Period (inclusive of the Early/Middle Transition) ushered in new land use and social
organization patterns, as well as new tool forms. Settlement continued at most estuaries along
the Central Coast, but also expanded into a variety of open coast locales, likely spurred by
environmental fluctuations and population growth. Inland settlement appears to have been quite
mobile during this interval, as indicated by the presence of coastal shell and seasonal floral
remains in excavated sites within the southern Santa Clara Valley. Alternatively, the movement
of inland peoples became increasingly constrained during this interval and the central Diablo
Range witnessed intensive occupation during the Early Period.
Greater proportions of hunting and fishing tools in Early Period artifact assemblages reflect the
increasing importance of these activities, and mortars and pestles, indicative of intensified acorn
processing, become more frequent in the local region. The greater elaboration in all tool forms
likely affected social organization, and some have suggested that this accelerated gender
differentiation in work activities (Jones and Waugh 1997).
Sites that have been studied in the southern Santa Clara Valley appear to represent residential
settlements with a wide range of tools, diversified set of floral and faunal remains, and, in some
cases, human burials. Mobility is indicated by the abundant presence of bay mussel, probably
reflecting regular trips to Elkhorn Slough through the Pajaro River gap. Other subsistence
resources include deer, rabbits, acorns, a variety of grasses, wild cucumber, and chenopods,
while wetland-oriented resources such as tule elk, waterfowl, freshwater mussel, fish, turtles,
and tule seeds were of marginal importance. Seasonality indicators reflect occupations
beginning in spring and continuing through fall (i.e., spring/summer small seeds and fall acorns),
while sites appear to have been abandoned or minimally used in winter due to the lack of
migratory waterfowl.
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Middle Period (2150–930 cal BP)
Adaptive strategies from the Early Period continued to intensify during the Middle Period and
the large size of sites dating to this period argues for significant population growth. Typical tools
from Middle Period sites consist of mortars and pestles, handstones and millingslabs, and
Contracting-stemmed, Square-stemmed, Side-notched, and concave base projectile point
forms. Shell bead morphology changes dramatically during this time. Trade networks appear to
have been quite robust, as indicated by high proportions of imported Casa Diablo obsidian from
Mono County.
In the southern Santa Clara Valley, excavations of Middle Period sites show decreased amounts
of marine shell, probably signaling decreases in coastal access. Perhaps in response to this
development, use of local wetland areas appears to have intensified. At San Felipe Lake, for
example, elk, fish, and freshwater mussel are added to a diet previously dominated by a more
dryland assemblage of deer, rabbits, and a variety of carnivores. The addition of probable winter
indicators (i.e., ducks and geese) suggests year-round settlement of the area, further
corroborating a decrease in mobility. Longer-term occupations may also be indicated by the
presence of more substantial structures at some Middle Period sites (e.g., well-developed
house floors). A similar trend appears in the upland valleys of the Diablo Range.
Middle/Late Transition (930–685 cal BP)
The Middle/Late Transition reflects the impacts of the Medieval Climatic Anomaly, during which
central and southern California experienced several severe drought cycles (Graumlich 1993;
Stine 1994). Researchers suggest that this was a time of disruption in these regions, as there
are increased signs of violence and disease in burials from this time period, particularly in the
Bay Area. Severe drought may have required populations to become more protective of
resources within their sphere of activity (i.e., territory) as animal populations dwindled and
botanical resources failed to flourish, thus causing altercations among neighboring groups.
Changes in diet and starvation would be a cause for signs of increased disease. As a result, the
Medieval Climatic Anomaly likely catalyzed the disruption of existing settlement and subsistence
patterns, with far-reaching implications for lifeways and social organization.
Late Period (685–180 cal BP)
The Late Period is generally considered representative of the indigenous population
immediately before the arrival of the Spanish in the 1700s; in this case, the Ohlone, as
described in the Native American Ethnographic Context section, below.
Late Period sites located in the inland areas contain abundant ground stone tool assemblages,
and a high diversity of plant remains that attest to the continuing emphasis on plant processing.
Excavations of Late Period sites in the southern Santa Clara Valley demonstrate an almost
completely inland focus, as coastal shell essentially disappears from the assemblages. This
pattern was found in Late Period sites on the shores of San Felipe Lake where evidence for
coastal visits disappears, as bay mussel essentially drops from the record, while exploitation of
wetland resources continued to intensify. The frequency of waterfowl, freshwater mussel, turtle,
and tule seeds all increased relative to terrestrial mammals and acorns during this interval. This
expansion in the use of wetland resources is also paralleled by an increase in the relative
frequency of ground and battered stone tools, suggesting more intensive use of local plant
products. Although few nearby single component assemblages post-dating 500 cal BP have
been discovered/reported, the Late Period adaptation represented by these data is fully
consistent with the Spanish accounts, which document lowland villages focused on lacustrine
resources and a relatively low degree of inter-regional movement on the part of local
populations.
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These patterns are also consistent with robust archaeological evidence from the nearby San
Francisco Bay area, and the northern Santa Clara Valley in particular. In this area, current
evidence suggests that populations grew in size (Milliken et al. 2007), sedentary villages
flourished, and material signatures of ritual activity increased. Milliken et al. (2007) note that
artifact assemblages at the end of this period included “clamshell disk beads, distinctive Haliotis
pendants, flanged steatite pipes, chevron-etched bone whistles and tubes, elaborately finished
stone ‘flower pot’ mortars, and needle-sharp coiled basketry awls.” The bow and arrow also are
first documented in the region circa 700 cal BP, near the start of the Late Period (Groza et al.
2011). Late Period archaeobotanical remains reveal greater reliance on small seeds, further
supplementing the earlier use of acorns and other nuts. This may suggest surplus production
and storage for use in the fall and winter. Likewise, faunal evidence indicates a wide range of
species was used.
Native American Ethnographic Context
At the time of European contact in the late eighteenth century, the Ohlone, also sometimes
called the Costanoans, occupied a large area of Central California, what is today known as the
greater “San Francisco Bay Area.” This area extended from the San Francisco Peninsula south
to the northern reaches of Big Sur and included parts of the east Bay into the San JoaquinSacramento Delta. The Ohlone also occupied the Santa Clara Valley and points south into
Salinas Valley near Greenfield, and inland into the Pacheco Pass area. This Ohlone traditional
territory was comprised of different ecological communities, from grasslands, woodlands, and
chaparral to redwood forests and seacoasts as well as bay estuary and tidal marsh. The Ohlone
were bounded to the north and northeast by the Miwok, to the east by the Northern Valley
Yokuts, and their immediate neighbors to the south included the Esselen and Salinan.
For the Ohlone as a whole, the basic unit of political organization was a territory-holding group
of one or more associated villages and smaller temporary encampments. These territorial
communities (often referred to as a tribe or tribelet; Kroeber 1962) were generally considered
independent, multi-family, landholding groups. Each territorial community was a largely
autonomous polity numbering typically between 150 and 400 people falling under the jurisdiction
of a headman and council of elders who served as advisors to the villagers (Levy 1978).
Permanent villages were established near the coast, the bay, and along river drainages, while
temporary camps were located in prime resource-processing areas. Some tribes occupied a
central village, while others had several villages within several miles of each other. Through
examination of mission records, Milliken (2006, 2010) has identified 59 Ohlone territorial
communities; four of these communities are within the Project APE. The Project APE is centered
on the Ausaima (Chipuctac) territory; it also extends into the Tayssen territory on the north, the
Tomoy territory to the east, and the Uñijaima (Pitac) territory at the western edge near San
Felipe Lake.
The Ausaimas were a large group identified in the Mission San Juan Bautista registers whose
territory was around Pacheco Creek on the eastern side of the San Felipe Sink (Milliken et al.
1993). The territory may have included much or all of the area of the later Rancho Ausaymas y
San Felipe, a small section of the plain on the northeastern side of the San Felipe Sink along
Pacheco Creek, as well as a large amount of hill country to the north and east. The full extent of
their territory to the south and west, as well as the boundaries on the north and east, are
unknown. The western border could have abutted the lands of the Uñijaimas and Mutson.
Milliken et al. (1993) suggested that the major Ausaimas villages included Poytoquix, Jupagtac,
Upunixmum, Ssuric-numa, and Tipumin. Ascensión Solórsano related to Harrington that “Poyto-kish” was the largest of these villages (it was “the great Rancheria”) and that it “stood on the
plain of San Felipe” (Harrington 1929 quoted in Merriam 1967). The location of Poytoquix (also
spelled as Potoyquis) is unclear. It could be near the San Felipe mission outstation near the
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“Pacheco Adobe, Mexican-period home of the owner of Rancho Ausaymas y San Felipe” on the
southern bank of Pacheco Creek, “a few hundred yards to the east of the present Highway 156
bridge” (Milliken et al. 1993). Poytoquix could have also been in the plain “anywhere along a
two-mile corridor between Dunnaville on the northwest and the historic Ausaymas School site
(at the corner of Fairview Road and orchard Road) on the southeast.” (Milliken et al. 1993),
which would place the site outside the APE. Milliken et al. (1993) contend that the location of
Poytoquix was in the San Felipe location.
The Tayssen territorial community was first mentioned in the Mission Santa Clara registries in
1805 and 1806. The term Tayssens was given to people from less known places. Milliken et al.
(1993) offer that “[t]he Orestimba Creek drainage was the nearest area to the southeast of
Santa Clara that could have been the homeland of the Tayssens;” and “had probably ranged
over all of the hill country of the Garzas Creek drainage as well as Orestimba Creek, and
perhaps the upper reaches of the North Fork of Pacheco Creek.”
The Tomoy (Tomoi) were northeastern neighbors of Ausaimas, and the primary Tomoy area
may have been in the valley east of Pacheco Pass, an area that is under San Luis Reservoir,
and hills to the west at least as far as the flats at Pacheco Pass (Milliken et al 1993). Two Tomoy
villages, Acastac and Sitectac, were identified in the mission registers. These two villages may
have been located in the upper area of the North Fork of Pacheco Creek, east of Bell Station
and west of Pacheco Pass. Milliken et al. (1993) concludes that these villages “were either the
westernmost villages of the Tomoi group or the easternmost Ausaima villages in the canyon of
Pacheco Creek.”
The fourth territorial community associated with the Project APE were the Unijaima/Pitac
people. The full extent of their territory is not well understood, and they may have been
associated with the area on the west side of San Felipe Sink (from Gilroy south to the Pajaro
River today). They could have been in the lands of Carnadero and La Brea diseños. The
villages of Tipisastac, Thithirii/Chercheru, La Brea, Teboaltac, Tep/ectac, and Saisin were
associated with the Unijaima. Milliken et al. (1993) suggest that “Unijaima is also clearly
associated with the Spanish placename Carnadero.”
The most common type of housing consisted of hemispherical huts thatched with grasses and
rushes (Kroeber 1925). Although village organization is poorly documented, other types of
village structures included sweathouses, dance enclosures or plazas, and assembly houses. A
variety of stone tools were used, including knives, arrow, and spear points, handstones and
millingslabs, mortars and pestles, net sinkers, anchors, and pipes. Chert was obtained from
local quarries, and obsidian was acquired in trade. Many perishable items were made from tule
(e.g., canoes, mats, and baskets), plant fibers (e.g., cordage, nets, and baskets), and animal
skins (e.g., sea otter, rabbit, and duck skin blankets). Pottery was not made. Mortars, both
bedrock and portable, were important components of acorn-processing technology. Tule balsas
were used for transportation, fishing, and duck hunting. Shell beads were gaming and trading
commodities as well as ornamental items. Trade relations with neighboring villages and groups
were well established. According to Davis (1961), bows, arrows, basketry materials, paints, and
feather blankets were procured from the east, while the Ohlone traded mussels, dried abalone,
salt, and abalone shells to the neighboring Yokut groups and provided the Sierra Miwok with
Olivella and abalone shell beads.
The Ohlone were hunters and gatherers who supported themselves largely or entirely by the
exploitation of plants and animals. The traditional perspective of Ohlone subsistence has been
that they followed a seasonal round of resource availability. Life varied with the seasons, and
dispersed family groups often moved within their territory during seasons of abundance when a
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heavy labor effort was required; resources were stored for the lean winter and early spring when
the tribelet tended to congregate together (Levy 1978). However, recent archaeological data
indicates that the Ohlone had sedentary and semi-sedentary villages which were occupied most
if not all of the year (Byrd et al 2017). They practiced cultural burning to increase grassland
areas and enhance associated encouragement of specific plants including small-seeded plant
that were needed by animals, too.
Although the Ohlone consumed a variety of different foods, most references to ethnographic
subsistence practices indicate that they relied on the acorn as a staple food (Broadbent 1972;
Milliken 1995); archaeological data, however, shows small seeds were also important foods
(Byrd et al. 2017). The preferred acorns came from Tanbark Oak (Lithocarpus densiflorus),
Valley Oak (Quercus lobata), Coast Live Oak (Q. agrifolia), and California Black Oak (Q.
kelloggii). In addition to acorns, other important plant resources were Buckeye (the nuts of
which were leached and made into a mush), and the seeds of dock, gray pine, and tarweed, all
of which were roasted in baskets with hot coals before eating. Berries gathered by the Ohlone
included gooseberries, blackberries, madrone, and wild grapes. Roots were also gathered;
these included wild onion, cattail, and wild carrot. For coastal groups, kelp was a common food,
which was sun-dried and roasted (Broadbent 1972).
Various land animals, particularly large terrestrial game mammals such as deer, pronghorn, and
tule elk (Baumhoff 1963), were key sources of protein. In order to facilitate the hunting of deer,
the Ohlone periodically practiced controlled burning of chaparral-bearing grasslands and
woodlands. These fires cleared lands of dense vegetation cover and increased the productivity
of grasses and stimulated regrowth of tender shoots that attracted browsing deer. Rabbits were
also taken. These were hunted in large, communal drives and snared in nets, where they were
summarily clubbed to death. Other small game taken included squirrel, ground squirrel,
woodrat, and even mouse and mole (Levy 1978). Insects such as caterpillars and grasshoppers
were also collected and eaten. Coastal groups relied heavily on shellfish and a variety of marine
fishes, but also exploited sea lions, seals, and sea otters.
Historic Period Context
This historic period context focuses on the Euro-American arrival, colonization, and occupation
of the Project region. The historic past is generally divided into four periods (Spanish Colonial
Period, Mexican Period, Gold Rush and Early American Period, and Late American Period), as
described below. More detailed information about the history of the region is summarized in the
Cultural Resources and Tribal Cultural Resources Appendix.
Spanish Colonial Period (1769–1822)
European explorers touched on the central coast of California in the 1600s, but actual
colonization of the state did not begin until the Spanish entered from Baja California in 1769
when they established a mission and presidio in present-day San Diego. Sending expeditions
out to scout the land, the Spanish rapidly moved north along the coast, establishing missions
and presidios as they went. Gaspar de Portolá was the first to arrive in the general region of the
Project APE. Portolá followed a coastal route, arriving at the mouth of the San Francisco Bay in
early November 1769 (Bolton 1927). The earliest Spanish explorations of the Santa Clara Valley
date to 1770 when Pedro Fages led a small reconnaissance expedition from the presidio in
Monterey in search of a northern route to the San Francisco Bay. This search led the group
across the San Felipe Plain and north through the Santa Clara Valley to the southern aspect of
the bay (Bolton 1911). In this expedition, in November 1770, it is likely that the Fages party
crossed the lower portion of Pacheco Creek. After crossing the San Felipe Plain, Fages
discusses encountering and fording a “water-course thickly grown with alders, and having a very
large pool of fresh water,” a description consistent with later Spanish and Mexican Period
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accounts of Pacheco Creek (Bolton 1911; Valley Water and The Nature Conservancy 2008).
The Fages route proved to be easier than Portolá’s coastal trail and it quickly became the
preferred travel corridor between Monterey and the Bay Area. Later, Missions San Francisco de
Asís (1776), San Carlos Borromeo del Río Carmelo (1771) San Juan Bautista (1797), Santa
Clara (1777), and San José (1797) would be established along this route.
Labor recruitment efforts for Mission Santa Clara throughout the 1770s and 1780s were directed
primarily toward Ohlone villages in the general vicinity of the mission and around the East Bay,
and civilian settlement clustered around the pueblo in the northern end of the Santa Clara
Valley. Southern Santa Clara Valley remained relatively untouched until the establishment of
Mission San Juan Bautista in June 1797. Located approximately 20 miles southeast from the
North Fork of Pacheco Creek, Mission San Juan Bautista served as the base for increasing
missionization efforts and land control within the Southern Santa Clara Valley, including the San
Felipe Sink, Pacheco Valley, and surrounding hill country (Milliken et al. 1993). Mission records
show that many of the Ohlone living in and around the Project area were conscripted at Mission
San Juan Bautista between 1797 and 1834.
The establishment of Mission San Juan Bautista brought the first domesticated plants and
animals to the Southern Santa Clara Valley. At its peak, the mission controlled 375,000 acres on
which it grazed cattle and sheep and grew grapes, apples, peaches, pears, and olives, among
other staple crops (King and Hickman 1973). Records from 1816 to 1825 show that Mission San
Juan Bautista held between 10,000 and 11,000 cattle and between 9,500 and 15,000 sheep
(Engelhardt 1931).
This time period of the Spanish colonization of the Ohlone traditional lands focused on the
coercive recruitment of the Native people resulting in loss of traditional lands and culture to
depopulation through disease and hardships and trauma inflected by the missionaries.
Resistance to missionization was addressed with strict and merciless punishments and escaped
people were captured and returned to the Mission. Given that the economy of the Missions was
based on the enslaved labor of the Native people, all the Missions worked hard to continue
recruitment to more distant lands once the people in the immediate region around the Missions
were brought in. Some Missions, especially early on, allowed the Native people to return to their
traditional lands if and when the food resources within the Mission walls were in low supply. Life
inside the Mission walls was equally traumatic. Perhaps due to the tough terrain and/or the
remoteness of the Project APE, ethnohistoric records and Mission registers indicate that the
tribal communities in the Project APE and the vicinity did not get severely and directly impacted
by colonialization till 1800 common era.
Mexican Period (1822–1846)
The culmination of a war for independence on September 27, 1821 marked the transition of
Spanish to Mexican control of Alta California. Long a remote outpost on the northwest frontier of
colonial Spain, by the mid-1820s a unique culture and set of lifeways had come to define the
Spanish-Mexican communities of Alta California, and a distinct Californio culture began to
emerge (Costello and Hornbeck 1989; Pitt 1966; Smith-Lintner 2007). This culture was defined
by a landed aristocratic lifestyle, a shared history of frontier struggles as rancheros and
vaqueros, and a “liberalismo” that contrasted sharply with the conservative traditions of
Spanish-era mission lifeways (Pitt 1966; Smith-Lintner 2007; Voss 2005).
While original secularization laws mandated that Mission Indians receive plots of land to
cultivate and make a home, the reality is that prominent Californio families received virtually all
of the mission lands and consolidated them into large ranchos while many Indian land grants
were revoked (Lightfoot 2005). These Mexican Period ranchos were controlled by a landed
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aristocracy who employed Indians and Mexican vaqueros to create agriculturally self-sufficient
estates (King and Hickman 1973). Native Americans who did not return to their traditional
territories following the secularization and disintegration of the mission system were forced to
relocate and were often incorporated into the local workforce as day laborers, becoming a major
contingent of the rancho labor force (Byrd et al. 2017; Costello and Hornbeck 1989; Hackel
1997; King and Hickman 1973). In the rancho system, these Native Americans were typically
employed in ranching and agricultural activities in exchange for permission to reside on rancho
lands, with some protection and provisioning from the landowner (Lightfoot 2005). While the
missions had participated lucratively in the hide and tallow trade, the ranchos, with their singular
focus on ranching and cattle, were even more productive. Between 1800 and 1840,
conservative estimates place exports from California at 9.4 million hides and 18.8 million
arrobas of tallow, with the majority of trade taking place between 1822 and 1846 (Dallas 1955;
Davis n.d.; Francis 1936; Smith-Lintner 2007).
The partitioning and granting of large land tracts in the Southern Santa Clara Valley coincided
with mission secularization in 1833. In November 1833, the first land grant, the “Ausaymas y
Felipe,” was transferred from Mission San Juan Bautista to Francisco Perez Pacheco (Land
Case 79, Southern District, California). This first grant was said to have been marginal land and
unwanted by the mission, but over the next 12 years the mission was stripped of most of its land
holdings and the Southern Santa Clara Valley was subdivided into 16 ranchos (Broek 1932;
King and Hickman 1973). After an additional two square leagues were added in 1836, the
Ausaymas y Felipe rancho covered 35,504 acres, including most of the San Felipe Sink and
lower stretches of Pacheco Creek.
The Pacheco Valley and upper stretches of Pacheco Creek (including the North Fork) were
located on the adjacent 48,821-acre Rancho San Luis Gonzaga. This grant was transferred in
1843 to Juan Perez Pacheco, son of Francisco Perez Pacheco. The land had been previously
granted to Francisco José Rivera in 1841 but was never occupied. Juan Perez Pacheco, along
with Jose Mejia petitioned the governor for rights, arguing that the establishment of a rancho
and the development of the land would “aid in the defense against hostile Indians” (Hill et al.
1996; BLM and State Parks 2013). Three days after the land was granted, Mejia gifted his
portion to Juan Pacheco. Juan owned the land until his death in 1855, at which point it was
deeded to his father Francisco. Following Francisco’s death in 1860 the Ranchos Ausayma y
San Felipe and San Luis Gonzaga were transferred to María Ysidora Pacheco, his only
surviving child, who owned the land until her death in 1892. The Project APE extends across
aspects of both Mexican Period land grants. The North Fork Pacheco Creek was historically
located on Rancho San Luis Gonzaga, while the lower reaches of Pacheco Creek through the
San Felipe Sink and extending to San Felipe Lake were located on Rancho Ausayma y San
Felipe.
Gold Rush and Early American Period (1846–1869)
Transition from the Mexican to American Period began with territorial disputes in 1846 that
developed into the Mexican-American War. In 1846, as part of this conflict, the United States
occupied California ports and annexed the territory, being met with little resistance by most
Californios. Armed conflict stopped with the signing of the Treaty of Cahuenga on January 13,
1847 and the war officially ended with the signing of the Treaty of Guadalupe Hidalgo on
February 2, 1848. As part of the treaty, the province of California was given over to United
States control, becoming a state on September 9, 1850.
The population influx associated with the Gold Rush led to a large number of agricultural jobs
previously held by Indians to be taken by white migrants and immigrants, which further
marginalized the indigenous population. In instances where Indian communities existed outside
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of the rancho system they were often expelled from their lands, pushed out by white settlers in
search of arable land, pasture, and reliable water sources (Lightfoot 2005).
The geo-political transition of California to United States control, however, had little effect on the
rancho lifeways and systems of land tenure in place in the Southern Santa Clara Valley during
the early years of the American Period (King and Hickman 1973). The Treaty of Guadalupe
Hidalgo allowed for the recognition of Mexican land grants, but vague maps and boundary
descriptions led to numerous contestations, years of litigation, and often the loss of all or
portions of rancho land. Outside of these legal issues, rancho systems of labor and production
continued relatively unchanged throughout most of the state. The San Francisco Bay Area and
Santa Clara Valley were heavily impacted by the dramatic influx of immigrants during the Gold
Rush of 1849. As a result, rancho lands in the Northern Santa Clara Valley saw substantial
settlement and squatting by newly arrived migrants who quickly transformed the rich rancho
lands into smaller agricultural-based operations. The Southern Santa Clara Valley, further
removed from the direct pressures of the Gold Rush, persisted as primarily cattle ranching
operations comprised of large land holdings through the 1850s (King and Hickman 1973).
Land holdings in the hilly and mountainous regions of the Diablo range remained intact and
unimpacted by new American Period settlement efforts. The 256 square kilometers (99 square
miles) of Rancho San Luis Gonzaga were maintained in 1852 when Juan Perez Pacheco filed a
title claim with the United States, in what was then Merced County. A land patent was granted to
Juan Pacheco on May 16, 1871 maintaining legal rights to the original land grant (Bureau of
Land Management Patent, May 16, 1871, San Luis Gonzaga, General Land Office 234).
Similarly, Francisco Perez Pacheco filed a claim for Rancho Ausaymas y San Felipe in 1852
and was granted a patent in 1859 that maintained the original 93 square kilometers (36 square
miles) and additional 70 square kilometers (27 square miles) augmentation (Land Case 79,
Southern District, California).
Even as towns, such as San Juan Bautista, San Ysidro, and Gilroy became established, cattle
ranching continued to be the primary pursuit of landowners in the broader Southern Santa Clara
Valley. Despite the challenge of a severe drought in the early 1860s (MacGraw 1961; Valley
Water and The Nature Conservancy 2008), cattle and sheep ranching remained the primary
industry in the Pacheco Valley and surrounding hill country, as the natural geology and
topography limited alternative agricultural pursuits.
Beginning in the 1860s, agricultural operations throughout the Santa Clara Valley began
drawing on artesian groundwater sources for irrigation when faced with drier conditions. These
practices led to lowland seasonal wetland areas, such as the San Felipe Sink, to be gradually
drained, opening new rich farmland conducive to orchard, grain, and dairy production. This shift
away from cattle production in lowland areas was further fueled by the completion of the
transcontinental railroad and associated Southern Pacific Railroad connections that reached
Gilroy in 1869 and Hollister in 1870. With new markets for agricultural products now available by
the railroad, commercial activities in productive areas of the Southern Santa Clara Valley shifted
to intensive large-scale agriculture focused on grains.
Travel through the Pacheco Valley increased following the California Gold Rush, as it served as
the primary corridor linking coastal towns of the Central Coast to the gold fields in the Sierra.
The first substantive increase of Euro-Americans living in the Pacheco Valley area, however,
was associated with a separate, smaller, and generally unsuccessful local Gold Rush that
occurred near Pacheco Pass in 1851. The route over Pacheco Pass was formalized in 1857
when Andrew Firebaugh built a tavern and toll road through Pacheco Valley and over Pacheco
Pass, connecting the Southern Santa Clara and Central Valleys. A year later, this road was
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being used regularly by the Butterfield Overland Mail stagecoach company (BLM and State
Parks 2013; Shumate 1977). By the early 1860s, a series of stops facilitating stagecoach and
other travel populated the Pacheco Valley. On the western end was the Hollenbeck Tavern (P43-003676), located just north of the APE roughly 2.4 kilometers southeast on Pacheco Pass
Highway from the Pacheco Reservoir. On the eastern end of the Valley the Pacheco’s old San
Luis Gonzaga Ranch served as the final stop before the Central Valley, elaborated to
accommodate travelers with an inn and stables (Hill et al. 1996; Shumate 1977).
Late American Period (1870–Present)
By the 1870s much of the lowlands in the Southern Santa Clara Valley had transitioned from
ranching and dairying to intensive agriculture, primarily wheat and barley production.
Successive droughts and dropping yields led to a shift from grain crops to orchard crops in the
latter decades of the nineteenth century. In 1890, orchards covered only 10 percent of
agricultural land in Santa Clara Valley, but by 1930 that proportion had increased to 65 percent,
and almost 75 percent of all irrigable land (Broek 1932; Valley Water and The Nature
Conservancy 2008).
The landscape modification associated with a shift to orchard crops was more wide sweeping
than grain and row crops. The hill country of the southern Diablo Range in the east of the Santa
Clara Valley, including the Pacheco Valley, had previously avoided extensive agricultural
development, as the topography remained better suited for stock raising rather than farming.
Around the turn of the twentieth century orchards were extended into the woodlands, oak
savannas, and low hills of the Diablo Range, with the first known orchards in the Pacheco Valley
area dating to around 1910 (Cosby and Watson 1928; Valley Water and The Nature
Conservancy 2008). While orchard crops replaced grains in the Southern Santa Clara Valley
and San Felipe Sink area, ranching continued to be the primary activity in the hill country of
Pacheco Valley well into the twentieth century.
The continued importance of Pacheco Valley as a transportation route led to its further
development throughout the late nineteenth and early twentieth centuries. In 1878, the existing
wagon toll road was purchased by Merced and Santa Clara Counties who converted it to a
public highway and replaced it with a newly built road. Portions of the present-day Whiskey Flat
Road in Pacheco State Park, located roughly 8 kilometers (5 miles) east from Pacheco
Reservoir, comprise original portions of this county highway (San Luis Reservoir State
Recreation Area). The Pacheco Pass road became part of the state highway system in 1915. In
1923, SR 152, the third iteration of the road, was built through Pacheco Pass linking points as
far as State Route 1 in the west to State Route 99 in the east (Shumate 1977). By 1925, an area
on the north side of Pacheco Pass Highway at a location roughly 5 kilometers southeast from
the Pacheco Reservoir (just outside the APE) had been developed into a highway maintenance
station (P-43-003674 and P-43-003675 2) with a foreman’s house, bunkhouse, pumping plant,
repair sheds, equipment shops, and a barn (King 1984a). Across Pacheco Pass Highway from
the maintenance station, and within the APE, was the Roll On Inn Café. Likely established in the
1920s or 1930s, the café was a one-story commercial structure with associated two-pump
gasoline island (King 1984b). Roughly halfway between the Roll On In Café and Pacheco
Reservoir, just north of the APE, was Bell’s Station (previously discussed as Hollenbeck Tavern,
P-43-003676). The original alignment of SR 152 between the North Fork Pacheco River and the
eastern extent of Pacheco Valley was steep with numerous grades. In 1939, over 4 kilometers
of this stretch was realigned to address these issues (Payson 1939; Skeggs 1939). This
Numbers P-43-XXXXX reference primary numbers assigned by the regional Information Center of the California Historical
Resources Information System to cultural resources that have been identified and submitted to the Information Center. The numbers
are comprised of P for primary, followed by a number representative of the county (e.g., 43 means Santa Clara County), followed by
the assigned number.
2
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alignment has been maintained to the present day, being widened from two lanes to four lanes
between 1984 and 1992 (Myer 1992).
Rapid and substantial population growth and urbanization in the whole of the San Francisco Bay
Area, including Northern Santa Clara Valley, after World War II led to dramatic changes in land
use, and by the 1970s few agricultural lands remained. Suburbanization creeped into Southern
Santa Clara and Northern San Benito Counties with increased development in the towns of
Morgan Hill, Gilroy, and Hollister during the 1970s and 1980s; however, they have largely
remained agriculturally oriented communities. Areas east of Gilroy and State Route 101,
including the San Felipe Sink and Pacheco Valley areas, have remained predominately
farmland with overall low levels of development and transformation in land use or infrastructure
in the last 50 years.
Pacheco (North Fork) Dam (1939–Present)
Intensive agriculture, substantial orchards, and dairy and ranching activities throughout Santa
Clara and San Benito Counties began to stress groundwater supplies as early as the turn of the
twentieth century. Droughts between 1897 and 1899, and again from 1907 to 1910, made
groundwater sources increasingly unreliable, and by 1910 many wells could only be drawn
during the winter months (Valley Water and The Nature Conservancy 2008; Wells 1910).
Demand for new reliable water storage and transportation systems led to pressures for the
development of reservoir and canal systems (Walker and Williams 1982). In San Benito County,
this began in 1891 near Paicines with a private system that serviced the Hollister area. In Santa
Clara County efforts at water conservation and management began in the 1920s with the
authorization and voter approval of various water districts. The first of these districts, the Santa
Clara Valley Water Conservation District, was approved for the north county in 1929. In 1938,
efforts by Gilroy farmers resulted in the formation of the Southern Santa Clara Valley Water
District (Walker and Williams 1982). In 1931, the Pacheco Pass Water District, which included
land holdings from both Santa Clara and San Benito counites, broke from the Hollister Irrigation
District, and built the Pacheco Dam on North Fork Pacheco Creek in 1939. The newly created
5,500 acre-feet Pacheco Reservoir aimed at recharging groundwater and providing flood
protection benefits (Valley Water and The Nature Conservancy 2008). Subsequent additions of
the Chesbro and Uvas Dams helped address dropping groundwater levels but did not reverse
the trend (Walker and Williams 1982).
Urbanization in northern Santa Clara County, increased agricultural use per acre in the
Southern Santa Clara County, and a shift from orchards to seed and row crops in the midtwentieth century further exacerbated water issues in the valley, even leading to ground
subsidence as a result of groundwater depletion (Ingebritsen and Jones n.d.; Walker and
Williams 1982). While surface water sources within the county were used in conjunction with
groundwater to mitigate negative effects, by the early- to mid-twentieth century they were not
sufficient to meet the demands of the growing county. External water systems were seen as the
only solution, with the Hetch Hetchy system, the California State Water Project, and the federal
Central Valley Project (CVP) all serving as eventual sources (Walker and Williams 1982).
The system serving the Southern Santa Clara Valley was the CVP. Authorized by Congress in
1937, its original features were complete by 1951. The San Luis Unit was added to the CVP in
1967. The associated San Luis Dam and Reservoir was constructed between 1963 and 1968,
being filled in 1969. Efforts to supply Southern Santa Clara County with federal water extend
back to 1944, with Pacheco Pass being proposed as the ideal route in 1949. Authorized by
Congress in 1967, the San Felipe Project finally connected San Luis Reservoir to Southern
Santa Clara County in 1987, supplying it with 216,000 acre-feet of CVP water via the Pacheco
Tunnel, Pacheco Pumping Plant, and Pacheco Conduit (Harris 1989; Valley Water and The
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Nature Conservancy 2008; Walker and Williams 1982). Water demands in Santa Clara County
continue to the present day, as increased urban- and suburbanization have led to dramatic
population increases and greater water demands while the severity and frequency of droughts
have similarly increased.
3.7.2.2 Project Site
This section describes the methods and results of the cultural resources records search and
literature review, pedestrian survey, and Native American consultation used to gather data about
the cultural resources identified within the APE. These data are fundamental to the analyses
undertaken to evaluate the Project’s potential to impact significant cultural and TCRs.
Cultural Resources Records Search and Literature Review
Several record search requests were submitted to the appropriate Information Centers of the
California Historical Resources Information System (CHRIS) between November 2018 and April
2021, as the Project Description, preliminary engineering and Project APE were refined. The
Northwest Information Center, located at Sonoma State University in Rohnert Park, California
provided data on Santa Clara and San Benito Counties. Information for Stanislaus and Merced
Counties was provided by the Central California Information Center at California State
University, Stanislaus in Turlock, California. The record search focused on the three regions
(upstream, downstream, access/utility) encompassed by the APE with a 1/8-mile buffer beyond
the APE boundary. The record searches conducted in support of the Project are listed in Table
3.7-2.
Table 3.7-2. California Historical Resources Information System Record Searches
CHRIS Information
CHRIS File Number
Date Report Received
Center
Northwest

Reference Number 18-0796

November 15, 2018

Northwest

Reference Number 18-1942

April 9, 2019

Central California

Reference Number 11034 I

April 9, 2019

Northwest

Reference number 20-1874

April 28, 2021

Central California

Reference Number 11729 I

March 26, 2021

Key:
CHRIS = California Historical Resources Information System

The record searches identified 74 previously conducted studies and 38 previously recorded
cultural resources within the APE, as summarized in Table 3.7-3. Details about the reports and
resources are provided in the Cultural Resources and Tribal Cultural Resources Appendix. Due
to the sensitivity of information contained within the Cultural Resources and Tribal Cultural
Resources Appendix, it is considered confidential, and therefore, has not been made available
for public review.
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Table 3.7-3. Record Search Results for the Area of Potential Effects by Region
Downstream
Upstream
Access/
Totals
Reports/Resources
Region
Region
Utility Region
Reports

61

13

0

74

Built Environment

14

0

2

16

Native American
Archaeological

7

10

Multi-Component
Archaeological

2

2

Unknown

0

0

Resources
1

18

0

4

1

1

These results reveal that the downstream region of the APE has been more extensively studied
than the upstream and access/utility regions of the APE, with 61 reports that include 46 survey
reports, one extended Phase I investigation, and four testing/data recovery reports. Other
studies included historic surveys, management reports and one records search. In contrast, only
13 studies (one records search, one regional overview, and 11 surveys) have been conducted
within the upstream region of the APE.
The 39 previously recorded cultural resources within the APE are listed in Table 3.7-4. These
consist of 16 resources of the built environment, 18 Native American archaeological sites, four
multi-component archeological sites containing Native American and historic era elements, and
one site of unknown origin (whereby its Native American or historic-period affiliation cannot be
determined without additional research). Twenty-three resources, including 14 built environment
resources, seven Native American archaeological sites, and two multicomponent archaeological
sites are in the downstream region of the APE. The 12 resources in the upstream region of the
APE are comprised of ten Native American archaeological sites and two multicomponent
archaeological sites. There are four resources in the access/utility region of the APE, including
two built environment, one Native American archaeological site, and one archaeological site of
unknown origin.
Table 3.7-4. Record Search Results: Previously Recorded Cultural Resources in the Area of
Potential Effect
Primary
Trinomial
Number4
Age: Type
APE Region
(CA-XX-XXXX)
(P-34-XXXXX)
Built Environment Resources
P-35-000182;
P-43-002854

CA-SBN-191H;
CA-SCL-927H

P-35-000202
P-35-000203
P-35-000245
P-35-000246
P-35-000247
P-35-000248
P-35-000251
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Historic Canal. Millers Canal

Downstream

Historic Building; Residential1

Downstream

Historic Ranch Complex. Mederios
Historic Building. Walker

House1

House1

Downstream
Downstream

Historic Ranch complex. MacDonald

House1

Downstream

Historic Building. Teeter/Cabral

House1

Downstream

Historic Ranch complex. Florek

House1

Downstream

Historic Ranch complex. A-G Sod

Farms1

Downstream
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Table 3.7-4. Record Search Results: Previously Recorded Cultural Resources in the Area of
Potential Effect (contd.)
Primary
Trinomial
Number4
Age: Type
APE Region
(CA-XX-XXXX)
(P-34-XXXXX)
P-35-000566;
P-43-002870
P-35-000646;
P-43-000836

Historic Ranch complex. Casa del
Rancho/Dunne House

Downstream

Historic Ranch complex. Sharp House2

Downstream

Historic Commercial. Casa de Fruta
Complex1

Downstream

P-43-003670

Historic Structure

Downstream

P-43-003674

Historic Building. Caltrans Maintenance
Station

Downstream

P-43-003675

Historic Commercial. Roll On Inn Café

Downstream

P-43-003676

Historic Commercial. Bell’s Station

Access/Utility

P-43-003677

Historic Ranch complex. Kalin Barn

Access/Utility

Temporary number 405A-001. Native
American: Informally recorded location of
Native American habitation. (Henry W. Coe
State Park)

Upstream

Unknown age. Shell scatter.

Access/Utility

P-43-001428

Archaeological Resources

P-43-004128

CA-SCL-1067H

Multi-Component Archaeological
P-35-000025;
P-43-000132

CA-SBN-24/H;
CA-SCL-119/H

Multi-component: Habitation3

Downstream

P-35-000050

CA-SBN-49/H

Multi-component: Habitation

Downstream

Native American: BRM1

Downstream

P-43-000001
P-43-000052

CA-SCL-32

Native American: Ground stone (redeposit)

Downstream

P-43-000129

CA-SCL-116

Native American: Habitation

Downstream

P-43-000136

CA-SCL-123

Native American: Habitation

Downstream

P-43-000329

CA-SCL-322

Native American: Isolated chert biface
(collected)

Upstream

P-43-000446

CA-SCL-445

Native American: Habitation

Access/Utility

P-43-000522

CA-SCL-521

Native American: Rock feature/ground stone
(Henry W. Coe State Park)

Upstream

P-43-000523

CA-SCL-522

Native American: Isolated ground stone
(Henry W. Coe State Park)

Upstream

P-43-001061

CA-SCL-679/H

Multi-component: Habitation

Upstream

P-43-001062

CA-SCL-680/H

Multi-component: Habitation

Upstream

P-43-001064

CA-SCL-682

Native American: Habitation

Upstream

P-43-001065

CA-SCL-683

Native American: Lithic scatter

Upstream

P-43-001066

CA-SCL-684

Native American: Habitation

Upstream

P-43-001067

CA-SCL-685

Native American: BRM, cupules

Upstream

P-43-001068

CA-SCL-686

Native American: BRM

Upstream
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Table 3.7-4. Record Search Results: Previously Recorded Cultural Resources in the Area of
Potential Effect (contd.)
Primary
Trinomial
Number4
Age: Type
APE Region
(CA-XX-XXXX)
(P-34-XXXXX)
P-43-001069
P-43-001088

CA-SCL-687

Native American: BRM

Upstream

CA-SCL-725

Native American: Habitation Kalend Ranch
Site

Downstream

Native American: Lithic Scatter

Downstream

Native American: Habitation

Downstream

P-43-001785
P-43-001840

CA-SCL-868

Notes:
1
California Historical Resource Status Code 6Z: Found ineligible for NRHP, CRHR, or local designation through survey
evaluation
2
California Historical Resource Status Code 3S: Appears eligible for NRHP individually through survey evaluation
3
Evaluated and recommended for NRHP and CRHR eligibility
4
Numbers P-43-XXXXX reference primary numbers assigned by the regional Information Center of the California Historical
Resources Information System to cultural resources that have been identified and submitted to the Information Center. The
numbers are comprised of P for primary, followed by a number representative of the county (e.g., 43 means Santa Clara
County), followed by the assigned number.
Key:
APE = Area of Potential Effect
BRM = bedrock milling mortar
CRHR = California Register of Historical Resources
NRHP = National Register of Historic Places

Built environment resources are represented by ranch complexes, a canal, and other structures.
Native American archaeological sites include habitation sites, ground stone/rock concentrations,
bedrock milling/cupules sites, a lithic scatter 3, and two isolated artifacts. 4 Two of the sites were
reported to contain human remains.
The two multicomponent 5i archaeological sites (CA-SBN-24/H and CA-SCL-119/H) in the
downstream region of the APE have been evaluated and are recommended as eligible for listing
in the National Register of Historic Places (NRHP) and California Register of Historical
Resources (CRHR) (Hildebrandt and Mikkelsen 1993). With the exception of downstream site
P-43-000001, which has a California Historical Resource Status Code of 6Z (not eligible), no
other archaeological sites within the APE were reported as evaluated or test excavated. Nine
historic-era built resources in the downstream region of the APE have been evaluated. One
early twentieth-century historic-era ranch complex (P-35-000646/P-43-000836) was
recommended eligible, while eight historic-era ranch complexes, residences, and a commercial
complex were recommended ineligible for the NRHP as well as the CRHR.
Pedestrian Survey and Results
A comprehensive pedestrian survey to record archaeological and built environment resources
was conducted of the upstream region of the APE by Far Western Anthropological Research
Group between February 2019 and September 2019 as access and weather permitted (as
documented in the confidential Cultural Resources and Tribal Cultural Resources Appendix).
Fieldwork included intensive systematic pedestrian surveys of 1,125 acres of the upstream
region of the APE within six properties where parcel access had been obtained. In areas of the
upstream region of the APE with slopes of above 15 percent (i.e., steep slopes), selective
surveys were performed. The survey did not cover approximately 112 acres of State of
Lithic scatter consists primarily of lithic flakes and other stone tool use remnants.
Isolated finds are defined as three or fewer artifacts within a 270-square-foot (25-square-meter) area. A single artifact, such as a
ceramic plate, broken into multiple pieces, constitutes a single artifact.
5
Multicomponent sites are more stratigraphically complex sites often identified by the presence of particular activities, the
association of particular artifact types, or by horizon markers.
3
4
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California lands in Henry W. Coe State Park in the very northwest reaches of the upstream
region of the APE, where legal access was not obtained, and limited portions of the existing
reservoir that were inundated (i.e., inaccessible) during the field investigations. The surveys
completed for the upstream region of the APE are more thoroughly described below.
Although Project impacts would occur within the 2,959 acres of the access/utility region of the
APE, which includes the proposed private landowner access roads, new power transmission
line alignment, new access improvements at SR 152 and Kaiser-Aetna Road, and a larger area
for potential borrow material, this region of the APE was not surveyed due to lack of legal
access.
The downstream region of the APE (1,771 acres) was not surveyed because it does not contain
construction footprint areas, and although the flow regime along Pacheco Creek would be
modified, the Project would not increase peak flows in a manner beyond the existing condition
(see Section 3.12); thus, not increasing the likelihood of exposing any existing cultural
resources through erosional processes), as discussed in the Environmental Impacts and
Mitigation section. As a result, the downstream region of the APE will not be further discussed in
this section.
Intensive systematic survey in the upstream region of the APE, conducted in pedestrian
transects spaced no more than 50 feet apart, was done of all areas of relatively level terrain
adjacent to North Fork Pacheco Creek and its tributaries, except for the inaccessible areas
noted above. Because access to water is an important criterion for the location of archaeological
sites (c.f. Byrd et al. 2017), this is the portion of the upstream region where most cultural
resources are likely to be located. For cultural resource survey purposes, relatively level terrain
is defined as areas with less than 15 percent slope, moderately steep slopes range from 15 to
30 percent, while steep terrain are areas with greater than 30 percent slope. Various studies
(Byrd et al. 2017; Watershed Information & Conservation Council 2005) have consistently
shown that the potential for archaeological resources decreases at slopes above 15 percent.
Slope gradient in the upstream region was determined using Geographic Information System
tools to produce field maps distinguishing level terrain from steep terrain.
In the upstream region of the APE, all areas of relatively level ground received systematic
survey except near the building complex of the Rancho El Toro/Jin Ranch and Lawler/O’Connor
Ranch, 6 where legal access was restricted. For those portions of the upstream region with steep
terrain (more than 15 percent slope), selective surveys were performed to target Native
American bedrock or boulder milling features, rock art, and rock shelters, as well as historic-era
features associated with bedrock outcrops and overhangs, spur ridges, and ridge tops. The
steep canyon bottoms of all major watercourses were surveyed, focusing on flat or gently
sloping areas adjacent to or slightly elevated above the stream bottom. Sections of canyon
bottom too dangerous to survey include the middle section of the East Fork Pacheco Creek, and
the uppermost reach of Pine Spring Canyon. The inundated areas of Pacheco Reservoir were
not surveyed because they were covered with water.
Previously recorded sites within the upstream region of the APE were relocated (e.g.,
confirmed), and original site forms updated. Site boundaries were defined using surface
indicators such as artifact and feature distributions, or the presence of organic-rich
The Rancho El Toro/Jin Ranch is located on the east side of North Fork Pacheco Creek, just south of the existing dam and in the
vicinity of a proposed staging area, the pipeline alignment, and the new dam access road for the Proposed Project and Alternatives
A through D. It is also near/adjacent to the location of the construction easement for the new power transmission line and the new
pump station for Alternatives C and D. The Lawler Ranch, also referred to as the O’Connor Ranch, is located on the east side of
North Fork Pacheco Creek (above confluence with East Fork Pacheco Creek) within the expanded reservoir inundation area for the
Proposed Project and Alternatives A through D.

6
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anthropogenic sediments (midden). Site and midden boundaries were mapped with a submeter
Global Positioning System. Artifacts and features were mapped, described in detail, and
photographed. Isolated finds were recorded in a tabular fashion and photographed where
warranted. A total of 49 cultural resources were formally documented during field inventory of
the upstream region, including 17 built environment resources and 32 archaeological sites.
These consisted of eight previously recorded resources (all archaeological sites) and 41 newly
recorded resources (Table 3.7-5). In addition, 23 historic era and Native American isolates were
field recorded.
Table 3.7-5. Cultural Resources Results for the Upstream Region of Area of Potential Effect
Resources/Sites
Count
Historic Built Environment
•
Dam
•
Ranch Complex
•
Reservoir
•
Road
•
Stock Pond

17
1
2
1
8
5

Historic Era Archaeological Sites
•
Refuse

1
1

Native American Archaeological Sites
•
Artifact Scatter
•
Bedrock Milling Station
•
Bedrock Milling Station / Cupules
•
Bedrock Cupules
•
Habitation

28
3
4
1
1
19

Multi-Component Archaeological Sites1
•
Habitation

2
2

Unknown (Era Uncertain)
•
Rock Mound

1
1

Total

49

Note:
1
Multicomponent archaeological sites contain artifacts from both the Native American and historic periods.

The 17 newly recorded built environment resources consist of eight roads (including an
abandoned highway segment and several gravel and dirt ranch roads), five stock ponds, two
ranch complexes, a small reservoir, and North Fork Dam. The 32 archaeological sites include
28 Native American sites, two multi component sites (Native American habitation sites with later
American Period historic-era components), one historic-era refuse site, and one rock mound site
of uncertain age (Table 3.7-5). Native American sites are mostly habitation sites (19 out of 28),
along with three artifact scatters, four bedrock milling sites, one bedrock cupules site, and one
bedrock milling site with cupules. All of the previously recorded archaeological sites identified
through the record search were relocated (e.g., confirmed) during the field survey.
Up to 16 of the habitation sites are located in the expanded reservoir inundation area of the
Proposed Project or the alternatives. All but one habitation site known to contain significant
elements (i.e., human remains, cupules/linear petroglyphs, possible non-residential buildings)
are located within the expanded reservoir above the proposed upstream dam site. Three
habitation sites, one with a possible large non-residential building, are associated with Pacheco
Reservoir and have been subject to reoccurring inundation since 1939. Two of the sites are in
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footprints of proposed temporary staging areas, while the habitation site with a possible large
non-residential building is in the footprint of a proposed borrow/disposal area. One of these sites
is associated with a reach of North Fork Pacheco Creek that is currently inundated but proposed
for restoration upstream of North Fork Dam.
The number of recorded cultural resources (excluding isolates) in the upstream region of the
APE is presented by Project alternative in Table 3.7- 6.
Table 3.7-6 Number of Recorded Built Environment and Archaeological Resources in the
Upstream Region of Area of Potential Effects for Action Alternatives
Archaeological Resources
Action
Built
Total
Native
Historic
MultiUnknown Resources
Alternative
Resources
American
Era
Component
Proposed Project

27

1

2

1

14

45

Alternative A

27

1

2

1

15

46

Alternative B

24

1

2

1

15

43

Alternative C

24

1

2

1

15

43

Alternative D

24

1

2

1

16

44

Built Environment Resource Evaluations
Table 3.7-7 presents the known built environment resources in both the upstream and
access/utility regions of the APE that would be impacted by the Proposed Project or Alternatives
A through D. It lists each of the built environment resources recorded through pedestrian survey
in the upstream region by action alternative, site description and its evaluation for eligibility for
inclusion in the NRHP and CRHR. Table 3.7-7 also includes the known built environment
resources within the access/utility region of the APE that were derived from record search data.
All of the 17 built environment resources in the upstream region of the APE have been
evaluated for NRHP and CRHR eligibility. All of the built environment resources were
determined to be ineligible for listing, except for one, P-43-004126 (O’Connor Ranch), which is
recommended eligible. The O’Connor Ranch is eligible as a rare, intact example of a once
common type of late-nineteenth-and early-twentieth-century ranch complex, and, and has a high
degree integrity related to location, setting, feeling, association, and design (e.g., the ranch
retains the overall functional features that existed during its period of significance such as a
residence, large and small barns, multiple sheds, cistern, holding pen, and pasture). The two
built environment resources in the access/utility region of the APE have not yet been evaluated
due to lack of legal access, and their significance is indeterminate.
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Table 3.7-7 List of Built Environment Resources in the Upstream and Access/Utility Regions of Area of Potential Effect
Type of Impact2
4
Description
Resource Number
Proposed
Alternative
Alternative Alternative Alternative
Project
A
B
C
D
Upstream Region of APE

Eligibility3

P-43-003992

Stockpond

No Impact

GD-F

GD-F

No Impact

GD-F

Ineligible

P-43-003994

Road

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

Ineligible

P-43-003995/CA-SCL-997H

Road

GD-F/NI

GD-F/NI

GD-F/NI

NI

NI

Ineligible

P-43-003997/CA-SCL-999H

Road

GD-F

GD-F

GD-F

GD-F

GD-F

Ineligible

P-43-003998

Dam

GD-F

GD-F

GD-F

GD-F

GD-F

Ineligible

P-43-004002/CA-SCL-1003H

Road

GD-F

GD-F

GD-F

GD-F

GD-F

Ineligible

P-43-004003/CA-SCL-1004H

Road

GD-F

GD-F

GD-F

NI

NI

Ineligible

Stockpond

GD-F

GD-F

GD-F

GD-F/NI

GD-F/NI

Ineligible

P-43-004005/CA-SCL-1005H

Road

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

Ineligible

P-43-004007/CA-SCL-1006H

Road

GD-F

GD-F

GD-F

GD-F

GD-F

Ineligible

P-43-004008

Stockpond

No Impact

No Impact

No Impact

GD-F/NI

GD-F/NI

Ineligible

P-43-004010

Stockpond

NGDCA

NGDCA

NGDCA

NGDCA

NGDCA

Ineligible

P-43-004061/CA-SCL-1026H

Reservoir

NI

NI

NI

NI

NI

Ineligible

P-43-004069/CA-SCL-1034H

Road

GD-F/NI

GD-F/NI

GD-F/NI

NI

GD-F/NI

Ineligible

Stockpond

No Impact

No Impact

No Impact

No Impact

No Impact

Ineligible

NI

NI

NI

NI

NI

Eligible

GD-F

GD-F

GD-F

GD-F

GD-F

Ineligible

P-43-004004

P-43-004077/CA-SCL-1042H
P-43-4126
P-43-4127
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Table 3.7-7 List of Built Environment Resources in the Upstream and Access/Utility Regions of Area of Potential Effect (cont.)
Type of Impact2
Description
Eligibility3
Resource Number4
Proposed
Alternative
Alternative Alternative Alternative
Project
A
B
C
D
Access/Utility Region of APE
P-43-003676

Building

No Impact

No Impact

No Impact

No Impact

No Impact

Indeterminate

P-43-003677

Ranch Complex

No Impact

No Impact

No Impact

No Impact

No Impact

Indeterminate

Note:
1
Referred to as O’Connor Ranch in the remainder of this section of the EIR.
2
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational activities:
•
GD-F or "Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be subject to ground disturbing activities
during the construction phase. These areas would be subject to ground disturbing activities such as excavation and grading of native soils.
•
NI or "New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded reservoir during long-term reservoir operations
and would be subject to shoreline erosion processes due to reservoir fill and drawdown; no ground disturbing construction activities are proposed in these areas.
Accordingly, impacts to cultural resources and tribal resources would occur during operation, however, these resources would not be impacted during construction.
•
NGDCA "Non-Ground Disturbing Construction Areas" impact category includes areas to adjacent to proposed project facilities required for construction access or
staging areas. No excavation or other ground disturbing activities (e.g., subsurface) would occur in these areas.
3
Reflects final eligibility determinations for built resources within the upstream region of the APE. Reflects preliminary eligibility determinations for built resources within the
access/utility region of the APE. “Eligible” indicates that this resource is eligible for inclusion in the NRHP and CRHR. “Ineligible” indicates that this resource is not eligible for
inclusion in the NRHP and CRHR. “Indeterminate” indicates that additional information is needed to determine eligibility for inclusion in the NRHP and CRHR.
4
Numbers P-43-XXXXX reference primary numbers assigned by the regional Information Center of the California Historical Resources Information System to cultural resources
that have been identified and submitted to the Information Center. The numbers are comprised of P for primary, followed by a number representative of the county (e.g., 43
means Santa Clara County), followed by the assigned number. Numbers CA-SCL-XXXXX reference numbers assigned by the regional Information Center of the California
Historical Resources Information System to cultural resources that have been identified and submitted to the Information Center. The numbers are comprised of CA, followed by
a number representative of the county (e.g., SCL means Santa Clara County), followed by the assigned number.
Key:
APE = Areas of Potential Effects
CRHR = California Register of Historical Resources
EIR = Environmental Impact Report
GD-F = Ground-Disturbing (Facilities)
NI = New Inundation
NGDCA = Non-Ground-Disturbing Construction Areas
NRHP = National Register of Historic Places
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Archaeological Resource Evaluations
Table 3.7-8 presents the known archaeological resources in both the upstream and
access/utility regions of the APE that would be impacted by the Proposed Project or Alternatives
A through D. It lists each of the archaeological resources recorded through pedestrian survey in
the upstream region by action alternative, site description and its preliminary evaluation for
eligibility for inclusion in the NRHP and CRHR. Table 3.7-8 also includes the known
archaeological resources within the access/utility region of the APE that were derived from
record search data.
Archaeological testing and eligibility evaluations have been initiated at 22 of the 32
archaeological resources within the upstream region of the APE to determine the eligibility of
each resource for listing in the NRHP and CRHR. The remaining ten resources were not
formally evaluated due to a lack of legal access. Similarly, the two archaeological sites in the
access/utility region of the APE have not been evaluated due to lack of legal access. Isolates
are generally not considered eligible resources due to their limited information value and are not
discussed further.
The preliminary eligibility status of each evaluated site is listed in Table 3.7-8. Of the twenty-two
evaluated sites, 13 appear eligible and five appear likely eligible, based on the current status of
site analyses. Eligible and likely eligible site types range from habitation sites to bedrock mortar
sites and artifact scatters, and include the two multi-component sites in the upstream region of
the APE. Four sites appear likely ineligible: three bedrock mortar sites and the single historic
refuse site in the upstream region of the APE. The eligibility status of three habitation sites has
not yet been determined, as analysis results are not yet conclusive; these sites have been
assigned an eligibility status of indeterminate.
Archaeological remains found on the surface of a site, such as the variety of artifacts and
features or the presence of human remains, can sometimes allow for a preliminary evaluation of
the site without conducting evaluation excavations. As a result, based on surface observations
only, three habitation sites that have not yet been evaluated appear likely to be eligible.
However, the eligibility status of the remaining seven sites in the upstream region of the APE
and the two archaeological sites in the access/utility region of the APE that have not been
evaluated cannot be determined without further study, and they are currently assigned an
indeterminate status.
Archaeological sites with the preliminary status of eligible and likely eligible are considered
California Environmental Quality Act (CEQA)-defined historical resources for the purpose of the
impact analyses presented in Section 3.7.3.3. Sites with an indeterminate status are also
considered eligible and CEQA-defined historical resources for the purposes of this section, as
access for evaluation studies likely would not occur until after EIR preparation. All sites with an
eligibility status of eligible, likely eligible, and indeterminate are considered historical resources
for the purposes of this section. Impacts to sites that are determined ineligible do not require
further consideration under CEQA and therefore, they are not analyzed further. Table 3.7-9
presents the number of archaeological historical resources that would be impacted by various
construction actions for each alternative.
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Table 3.7-8 Archaeological Resources and Tribal Cultural Resources in the Upstream and Access/Utility Regions of Area of Potential
Effect
Preliminary
Preliminarily
Type of Impact1
Eligibility
Determined to
Status for
be Tribal
Description Proposed Alternative Alternative Alternative Alternative
Resource Number4
Listing in the
Cultural
Project
A
B
C
D
NRHP and
Resource3
CRHR 2
Upstream Region of APE
P-43-000521/CA-SCL-520

Pre-Contact

NI

NI

No Impact

No Impact

No Impact

Likely Eligible

Yes

P-43-001061/CA-SCL679/H
P-43-001062/CA-SCL680/H

MultiComponent
MultiComponent

NI

NI

NI

NI

NI

Eligible

Yes

GD-F/NI

NI

NI

NI

NI

Eligible

Yes

P-43-001064/CA-SCL-682
P-43-001065/CA-SCL-683

Pre-Contact

NI

NI

NI

NI

NI

Eligible

Yes

Pre-Contact

NI

NI

NI

NI

NI

Eligible

Yes

P-43-001066/CA-SCL-684

Pre-Contact

NI

NI

NI

NI

NI

Eligible

Yes

P-43-001067/CA-SCL-685

Pre-Contact

NI

NI

NI

NI

NI

Likely Eligible

Yes

P-43-001069/CA-SCL-687

Pre-Contact

NI

NI

NI

GD-F/NI

GD-F/NI

Eligible

Yes

P-43-003990/CA-SCL-994

Pre-Contact

GD-F

GD-F

GD-F

GD-F

GD-F

Indeterminate

Yes

P-43-003991/CA-SCL-995

Pre-Contact

GD-F

GD-F

GD-F

GD-F

GD-F

Indeterminate

Yes

P-43-003993/CA-SCL-996

Pre-Contact

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

NI

Eligible

Yes

P-43-003996/CA-SCL-998

Pre-Contact

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

Indeterminate

Yes

P-43-003999/CA-SCL1001

Pre-Contact

NI

NI

NI

NI

NI

Indeterminate

Yes

Unknown

NI

NI

NI

NI

NI

Indeterminate

Yes

Pre-Contact

NI

NI

NI

NI

NI

Likely Eligible

Yes

Pre-Contact

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

GD-F/NI

Eligible

Yes

Pre-Contact

NI

NI

No Impact

No Impact

No Impact

Indeterminate

Yes

Pre-Contact

NI

NI

NI

NI

NI

Likely Ineligible

No

P-43-004000
P-43-004001/CA-SCL1002
P-43-004009/CA-SCL1007
P-43-004058/CA-SCL1023
P-43-004059/CA-SCL1024
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Table 3.7-8 Archaeological Resources and Tribal Cultural Resources in the Upstream and Access/Utility Regions of Area of Potential
Effect (contd.)
Preliminary
Preliminarily
Type of Impact1
Eligibility
Determined to
Status for
be Tribal
Description
Resource Number4
Proposed Alternative Alternative Alternative Alternative
Listing in
Cultural
Project
A
B
C
D
the NRHP
Resource3
and CRHR 2
Upstream Region of APE
P-43-004060/CA-SCL1025
P-43-004062/CA-SCL1027H
P-43-004063/CA-SCL1028
P-43-004064/CA-SCL1029
P-43-004065/CA-SCL1030
P-43-004066/CA-SCL1031
P-43-004067/CA-SCL1032
P-43-004068/CA-SCL1033
P-43-004070/CA-SCL1035
P-43-004071/CA-SCL1036
P-43-004072/CA-SCL1037
P-43-004073/CA-SCL1038
P-43-004074/CA-SCL1039
P-43-004075/CA-SCL1040

Pre-Contact

NI

NI

NI

NI

NI

Likely Ineligible

No

Historic

NI

NI

NI

NI

NI

Likely Ineligible

No

Pre-Contact

NI

NI

No Impact

No Impact

No Impact

Indeterminate

Yes

Pre-Contact

No Impact

No Impact

No Impact

No Impact

No Impact

Eligible

Yes

Pre-Contact

NI

NI

NI

NI

NI

Indeterminate

Yes

Pre-Contact

NI

NI

NI

NI

NI

Indeterminate

Yes

Pre-Contact

NI

NI

NI

NI

NI

Eligible

Yes

Pre-Contact

NI

NI

NI

NI

NI

Likely Ineligible

No

Pre-Contact

NI

NI

NI

NI

NI

Likely Eligible

Yes

Pre-Contact

GD-SM

GD-SM

GD-SM

NI

NI

Likely Eligible

Yes

Pre-Contact

GD-SM

GD-SM

GD-SM

NI/NGDCA

NI/NGDCA

Eligible

Yes

Pre-Contact

GD-SM

GD-F/
GD-SM

GD-SM

NI/NGDCA

NI/NGDCA

Eligible

Yes

Pre-Contact

GD-SM

GD-SM

GD-SM

GD-F/NI

GD-F/NI

Eligible

Yes

Pre-Contact

GD-F

GD-F

GD-F

GD-F

GD-F

Indeterminate

Yes

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.7-26

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.7
Cultural Resources and Tribal Cultural Resources

Table 3.7-8 Archaeological Resources and Tribal Cultural Resources in the Upstream and Access/Utility Regions of Area of Potential
Effect (contd.)
Preliminary
Preliminarily
Type of Impact1
Eligibility
Determined to
Status for
be Tribal
Description Proposed Alternative Alternative Alternative Alternative
Resource Number4
Listing in
Cultural
Project
A
B
C
D
the NRHP
Resource3
and CRHR 2
Access/Utility Region of APE
P-43-000446/CA-SCL-445
P-43-004128/CA-SCL1067H

Pre-Contact

GD-F

GD-F

GD-F

GD-F

GD-F

Indeterminate

Yes

Unknown Archaeologicl

No Impact

No Impact

No Impact

No Impact

No Impact

Likely Ineligible

No

Note:
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational activities:
• GD-F or "Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be subject to ground disturbing activities during the
construction phase. These areas would be subject to ground disturbing activities such as excavation and grading of native soils.
• GD-SM or "Ground Disturbing (Sediment Management)" impact category includes areas within the inundation area of the existing reservoir between the existing dam and the
new dam. Within these areas, sediment that has accumulated since the construction of the existing dam would either be stabilized in place or removed via grading/excavation.
• NI or "New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded reservoir during long-term reservoir operations and
would be subject to shoreline erosion processes due to reservoir fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly,
impacts to cultural resources and tribal resources would occur during operation, however, these resources would not be impacted during construction.
• NGDCA "Non-Ground Disturbing Construction Areas" impact category includes areas to adjacent to proposed project facilities required for construction access or staging areas.
No excavation or other ground disturbing activities (e.g., subsurface) would occur in these areas.
2
Reflects preliminary eligibility determinations for archaeological resources within the upstream region of the APE as investigations supporting eligibility determinations are ongoing.
Reflects preliminary eligibility determinations for resources within the access/utility region of the APE as investigations supporting eligibility determinations are ongoing. “Eligible”
indicates that this resource is eligible for inclusion in the NRHP and CRHR. “Likely Eligible” indicates that this resource, based on available information, is likely eligible for inclusion
in the NRHP and CRHR. “Likely Ineligible” indicates that this resource, based on available information, is not likely eligible for inclusion in the NRHP and CRHR. “Indeterminate”
indicates that, based on available information, a preliminary determination of eligibility for inclusion in the NRHP and CRHR would be speculative and additional information is
required to determine eligibility, even preliminarily.
3
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in progress within the upstream and access/utility regions of
the APE and consultation under AB 52 is ongoing with the Amah Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary
determination of TCRs was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and access/utility regions of the APE
identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR in Table 3.7-8 have been preliminarily determined to be Tribal Cultural Resources.
4
Numbers P-43-XXXXX reference primary numbers assigned by the regional Information Center of the California Historical Resources Information System to cultural resources that
have been identified and submitted to the Information Center. The numbers are comprised of P for primary, followed by a number representative of the county (e.g., 43 means Santa
Clara County, followed by the assigned number. Numbers CA-SCL-XXXXX reference numbers assigned by the regional Information Center of the California Historical Resources
Information System to cultural resources that have been identified and submitted to the Information Center. The numbers are comprised of CA, followed by a number representative
of the county (e.g., SCL means Santa Clara County), followed by the assigned number.
Key:
AB = Assembly Bill
EIR = Environmental Impact Report
NI = New Inundation
APE = Areas of Potential Effects
GD-F = Ground-Disturbing (Facilities)
NGDCA = Non-Ground-Disturbing Construction Areas
CRHR = California Register of Historical Resources
GD-SM = Ground-Disturbing (Sediment Management)
NRHP = National Register of Historic Places

1
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Table 3.7-9. Archaeological Historical Resources Impacted by the Proposed Project and
Alternatives
Project
NI/
GD-F/
NI/
NI1
GD-F1
GD-SM1
Total Resources
Alternative
GD-F1
GD-SM1 NGDCA1
Upstream Region of APE
Proposed Project

16

4

3

4

27

Alternative A

17

3

3

3

Alternative B

14

3

3

4

Alternative C

14

5

3

2

24

Alternative D

15

4

3

2

24

1

27
24

Access/Utility Region of APE
Proposed Project

1

1

Alternative A

1

1

Alternative B

1

1

Alternative C

1

1

Alternative D

1

1

Total for Upstream and Access/Utility Regions of the APE
Proposed Project

16

4

4

28

Alternative A

17

3

4

28

Alternative B

14

3

4

25

Alternative C

14

5

4

2

25

Alternative D

15

4

4

2

25

Note:
1
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
GD-F or "Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and
would be subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
GD-SM or "Ground Disturbing (Sediment Management)" impact category includes areas within the inundation area of
the existing reservoir between the existing dam and the new dam. Within these areas, sediment that has accumulated
since the construction of the existing dam would either be stabilized in place or removed via grading/excavation.
•
NI or "New Inundation" impact category includes both new and existing areas subjected to inundation from the
expanded reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to
reservoir fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly,
impacts to cultural resources and tribal resources would occur during operation, however, these resources would not
be impacted during construction.
•
NGDCA "Non-Ground Disturbing Construction Areas" impact category includes areas to adjacent to proposed project
facilities required for construction access or staging areas. No excavation or other ground disturbing activities (e.g.,
subsurface) would occur in these areas during construction.
Key:
APE = Area of Potential Effects
GD-F = Ground-Disturbing (Facilities)
GD-SM = Ground-Disturbing (Sediment Management
NI = New Inundation
NGDCA = Non-Ground-Disturbing Construction Areas
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Human Remains
No marked or dedicated cemeteries are known to exist within the upstream or access/utility
regions of the APE; however, 14 resources with human remains are known to be present within
the upstream region of the APE. Four of these sites were identified by the record search and
one during the pedestrian survey; another nine were discovered during evaluation excavations.
Thirteen of the 14 sites with human remains are classified as habitation sites, which is the most
common site type to contain human remains; and one site with human remains is a bedrock
milling site. In addition, four recorded habitation sites located within the proposed footprint of an
expanded reservoir and with the potential to contain human burials and/or human remains, have
not yet been evaluated due to lack of legal access. Archaeological sites with human remains are
also considered TCRs, as discussed below.
Native American Outreach and Tribal Consultation
Assembly Bill (AB) 52, passed in 2014, requires formal consultation with Native American tribes
during the CEQA process for projects (see Section 3.7.3.2 for additional information). Valley
Water contacted the Native American Heritage Commission (NAHC) to request a search of their
sacred lands files in June 2017 and again in April 2019 to determine if there were any recorded
sacred lands within the APE and for a list of tribes with a traditional and cultural affiliation with
the lands within, or in general proximity to the APE. The NAHC responded on July 5, 2017 and
April 10, 2019.
In both instances, the NAHC indicated that sacred lands were known to exist within or near the
APE. The NAHC recommended, in the June 2017 letter, that Valley Water specifically contact
the Amah Mutsun Tribal Band, the Ohlone/Costanoan-Esselen Nation, Costanoan Rumsen
Carmel Tribe, and Ohlone Indian Tribe for further information. The April 2019 response
recommended that the Amah Mutsun Tribal Band and the Costanoan Ohlone Rumsen-Mutsun
Tribe be contacted for information on sacred lands in the APE. The NAHC also provided a list of
Native American individuals and organizations with a traditional and cultural association with
lands within or near the APE.
The “extended” AB 52 tribal consultation efforts for the Project extended beyond AB 52’s
minimum statutory requirements because Project notification letters were sent to tribes that had
not previously requested Valley Water to provide such notification. On June 14, 2019, Valley
Water sent a Project notification letter to all ten Native American individuals and organizations
identified by the NAHC in the 2017 and 2019 contact lists (Table 3.7-10). The Amah Mutsun
Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe requested
consultation under AB 52. AB 52 consultation is ongoing with the Amah Mutsun Tribal Band,
Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe.
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Table 3.7-10. Tribes Contacted for Tribal Consultation
Contact

Tribe1

Request for
Formal
Consultation?

Amah Mutsun Tribal Band

Valentin Lopez, Chairman

Yes

Amah Mutsun Tribal Band of Mission San
Juan Bautista

Irenne Zwierlein, Chairperson

No

Costanoan Ohlone Rumsen-Mutsun Tribe

Patrick Orozco, Chairperson

No

Costanoan Rumsen Carmel Tribe

Tony Cerda, Chairman

No

Indian Canyon Mutsun Band of Costanoan

Anne Marie Sayers, Chairperson
Kanyon Sayers-Roods, Acting Liaison for
Consultation

Yes

Muwekma Ohlone Indian Tribe of the SF Bay
Area

Charlene Nijmeh, Chairperson

No

North Valley Yokuts Tribe

Katherine Erolinda Perez, Chairperson

No

Ohlone/Costanoan-Esselen Nation

Louise J. Miranda Ramirez, Tribal Chairwoman

No

Ohlone Indian Tribe

Andrew Galvan

Yes

Xolon-Salinan Tribe

Karen White, Council Chairperson

No

Notes:
1
The names of the tribes in Table 3.7-10 and 3.7-11 are different. The names in Table 3.7-10 are how tribes have self-designated
starting in the 20th century. The names in Table 3.7-11 are those recorded in the Spanish Mission registers for territories and/or
multi-village group names.

Literature Review in Support of Tribal Cultural Resource Identification
Extensive archival research was conducted to develop a context for understanding and
identifying potential TCRs associated with the Ohlone people with respect to lands within and
near the APE. A number of different sources were examined, including manuscripts (both
published and unpublished), books, academic papers, field notes, historical maps and diseños 7
that represent nearly two hundred years of recorded history, from the arrival of Spanish
missionaries to the present. Table 3.7-11 lists tribal names, place names and locations of
importance identified by the archival research related to lands within or near the APE based on
current ethnohistoric and archaeologic records.

A rough map required to accompany Spanish and Mexican land grant petitions made in Alta California prior to the MexicanAmerican War.

7
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Table 3.7-11. Native American Territorial Communities, Ethnohistoric Villages and Post-Spanish
Mission Period Places of Importance Near or Within the Area of Potential Effects
Type of
Relationship
Location
Reference
Resource1,2
Resource3
to the APE
Tribes and Ethnohistoric Villages

Ausaimas

Tribe name and
territory

1. Another name
for Ausaimas;

Chipuctac

2. Term for
cluster of
villages;
3. Term for
people in the
Southern Santa
Clara Valley.

Poytoquix

Village name in
Ausaimas Tribal
territory

Tayssen

Tribe name and
territory

Tomoy

Tribe name and
territory

San Felipe
Lake (CASCL-119/
SBN-24/H)

Uñijaima

Eastern San Felipe
Sink, centered around
Pacheco Creek;
includes portion of the
North Fork Pacheco
Creek

Majority of the
APE

Engelhardt 1897; Hickman &
King 1973; Kroeber 1925;
Merriam 1967; Milliken 1995;
Milliken et al. 1993

Majority of APE is within
the resource, including
eastern San Felipe
Sink; alternately could
be name for cluster of
villages of unknown
locations; or could be
name for people from a
general location.

Unclear;
however, high
likelihood of
villages in APE

Milliken 1995

Two possible locations
for the village.

Northern most portion of
APE; Orestimba and
Garzas Creeks, and the
upper reaches of the
North Fork Pacheco
Creek
Eastern portion
segment of APE; east of
Pacheco Pass and also
the Upper area of the
North Fork Pacheco
Creek.

One location is
within APE
(CA-SBN49/H)

Milliken et al. 1993

The second
location is
outside APE

Inside APE

Milliken 2006a; Milliken et al
1993

Inside APE

Milliken 1995; Milliken et al
1993

Village

A large village reported
by Bolton (1911) in the
San Felipe Lake area

Unclear

Bolton 1911; King & Hickman
1973; Milliken et al. 1993;
Hildebrandt & Mikkelsen
1993

Tribe name and
territory

Small portion of western
end of the APE; west
side of San Felipe Sink
and the San Felipe
Lake area

Inside APE

Hickman and King 1973;
Milliken et al. 1993
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Table 3.7-11. Native American Territorial Communities, Ethnohistoric Villages and Post-Spanish
Mission Period Places of Importance Near or Within the Area of Potential Effects (contd.)
Type of
Location
Relationship to the APE
Reference
Resource1,2
Resource3
Post-Mission Period Resources
Within Rancho
Ausaymas y Felipe

Pacheco
Adobe (P-24001856/P- 43001839)

Pacheco Adobe
and worker’s
rancheria

At the southern bend
of Pacheco Creek
near the crossing of
Highway 156.
Pacheco Adobe and
worker’s rancheria
Built in 1843-44;
destroyed

Inside APE
King and
Hickman 1973;
Milliken et al.
1993; Shumate
1977
Outside APE

Under San Luis
Reservoir

Pacheco
Ranch House

Historical house
where Mutsun
tribal consultant
Antonio Solórsano
lived.

Immediately south of
the Bellis (Bell)
Station along
Pacheco Creek
within the Project
APE based on an
1890 historical map

San Felipe
Lake (CASCL-119/
SBN-24/H)

José Maria
Sanchez built it in
1837; may have
had Post-Mission
Native American
labor

San Luis
Gonzaga
Adobe and
Outstation

Adobe built by
SJB Indians in
1810

Inside APE

Milliken (n.d.;
Solórsano)

Western shore of
San Felipe Lake –
Site CA-SCL-119/
SBN-24/H

Inside APE

Milliken et al.
1993;
Hildebrandt &
Mikkelsen 1993

Under San Luis Rey
Reservoir at the east
end of the Pacheco
Pass

Outside APE

Milliken (n.d.;
Solarsano)

Notes:
1
Additional information provided in the Cultural Resources and Tribal Cultural Resources Appendix.
2
These resources were identified through archival research and have not been evaluated as historic properties under
California Environmental Quality Act and Assembly Bill 52. Subsequently, once tribal consultation and archaeological
testing are completed, these identified resources may be evaluated as Tribal Cultural Resources.
3
The names of the tribes in Table 3.7-10 and 3.7-11 are different. The names in Table 3.7-10 are how tribes have selfdesignated starting in the 20th century. The names in Table 3.7-11 are those recorded in the Spanish Mission registers for
territories and/or multi-village group names.
Key:
APE = area of potential effects
SJB = Mission San Juan Baptista

Tribal Interviews
In addition to archival research, Valley Water’s ethnographic consultant conducted interviews
with members of the Amah Mutsun Tribal Band about traditional and contemporary knowledge
of the area within the APE, and perceptions of possible impacts from Project. The potential for
mitigation, recommendations, and concerns of the Tribe were also discussed. The ethnographer
worked with the Amah Mutsun Tribal Band tribal administration to establish the consultation
goals and develop protocols for working with knowledgeable individuals in the Tribe. Interviews
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with individuals identified by the tribe were primarily at off-site locations, and once during a visit
to the upstream region of the APE. Table 3.7-12 presents the primary interviews conducted with
members of the Amah Mutsun Tribal Band.
Valley Water’s ethnographic consultant also conducted interviews with members of the Indian
Canyon Mutsun Band of Costanoan about traditional and contemporary knowledge of the area
within the APE, and perceptions of possible impacts from Project. The potential for mitigation,
recommendations, and concerns of the Tribe were also discussed. The ethnographer worked
with Ms. Kanyon Sayers-Roods to establish the consultation goals and develop protocols for
working with knowledgeable individuals in the Tribe. Interviews with Ms. Kanyon Sayers-Roods
were off-site locations (i.e., virtual meetings). Table 3.7-12 presents the primary interviews
conducted with members of the Indian Canyon Mutsun Band of Costanoan. The Ohlone Indian
Tribe has requested consultation, but has not responded to further outreach from Valley Water.
Table 3.7-12. Summary of Interviews with the Amah Mutsun Tribal Band and Indian Canyon
Mutsun Band of Costanoan
Date
Person Interviewed
Location
Amah Mutsun Tribal Band
July 24, 2019

Mr. Ed Ketchum

Ethnographer’s home in Davis, CA

July 26, 2019

Chairman Val Lopez

Phone call

September 25, 2019

Chairman Val Lopez, Mr. Ed
Ketchum, Dr. Rob Cuthrell

Valley Water Office, San Jose

July 7, 2020

Chairman Val Lopez, Dr. Rob Cuthrell Project study area

November 5, 2020

Dr. Rob Cuthrell

Virtual Zoom meeting

November 17, 2020

Chairman Val Lopez, Mr. Ed
Ketchum, Dr. Rob Cuthrell

Virtual Zoom meeting

December 3, 2020

Mr. Ed Ketchum

Phone call

October 5, 2021

Chairman Val Lopez, Mr. Ed
Ketchum, Dr. Rob Cuthrell

Virtual Zoom meeting

Indian Canyon Mutsun Band of Costanoan
October 4, 2021

Kanyon Sayers-Roods

Virtual Zoom meeting

October 13, 2021

Kanyon Sayers-Roods

Virtual Zoom meeting

Key:
CA = California

Tribal Cultural Resources
Public Resources Code (PRC) Section 21074(a)(1) defines TCRs as sites, features, places,
cultural landscapes, sacred places, and objects with cultural value to a California Native
American tribe. For the purposes of this Draft EIR, archaeological resources within the upstream
and access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,”
for inclusion in the NRHP and CRHR in Table 3.7-8 have been preliminarily determined 8 to be
TCRs. Similarly, for the purposes of this Draft EIR, archaeological resources (i.e.,
archaeological resources and multi-component archaeological resources) within the
downstream region of the APE identified in Table 3.7-4 have been preliminarily determined to be
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah Mutsun
Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs were based on
available information.

8
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TCRs. Based on these preliminary determinations, a total of 32, two, and nine TCRs have been
identified within the upstream, access/utility, and downstream regions of the APE, respectively,
as shown in Tables 3.7-8 and 3.7-4.
The preliminarily determined TCRs associated with the APE include, but are not limited to,
traditional Ohlone villages dating to early contact and Mission periods, Mission period refuge
places where Ohlone escaped and/or hid from colonists, post-Mission ranches where Ohlone
were labor, and post-Mission residences where important Ohlone ancestors lived for part of their
lives. The ethnographic study also found that the Ohlone are unified in the desire to preserve
those elements of the traditional Ohlone lifeway still visible on the landscape such as
archaeological deposits from villages and camps, spiritual and ceremonial locales, and
particularly sites with burials.
Tribal consultation revealed that burials are known to occur in the APE, and the presence of
human remains has been confirmed through archaeological studies of the upstream region.
Sites with human remains are assumed eligible for inclusion in the NRHP and CRHR for the
purposes of this EIR, and therefore, meet the criteria as TCRs pursuant to PRC Section
21074(a)(1)(a).
Locations associated with a spiritual or ceremonial purpose for California indigenous
populations often contain cupules (circular indentations) or linear grooves carved into rock
outcrops (Hector 2009). Dance houses and sweat lodges, where spiritual or ceremonial
activities took place, are also important representations of that aspect of Ohlone culture and are
known to exist within the upstream region of the APE through consultations with Native
Americans; archaeological studies have identified a number of large non-residential features in
the upstream region of the APE. Similar to the presence of human remains, sites with sacred
elements are considered to be TCRs eligible for listing in the NRHP/CRHR.
3.7.3

Regulatory Framework

3.7.3.1 Federal Laws, Regulations, and Policies
National Historic Preservation Act
Projects that require federal permits, receive federal funding, or are located on federal lands
must comply with 54 USC 306108, formally and more commonly known as Section 106 of the
National Historic Preservation Act (NHPA). To comply with Section 106, a federal agency must
“take into account the effect of the undertaking on any district, site, building, structure, or object
that is included in or eligible for inclusion in the National Register of Historic Places.” The
implementing regulations for Section 106 are found in Title 36 Code of Federal Regulations
(CFR), Part 800, as amended (2004).
The implementing regulations of the NHPA require that cultural resources be evaluated for
NRHP eligibility if they cannot be avoided by an undertaking or project. Resources listed or
eligible for NRHP listing are called historic properties. To determine if a site, district, structure,
object, and/or building is significant, the NRHP Criteria for Evaluation are applied. A resource is
significant and considered a historic property when it:
A. Is associated with events that have made a significant contribution to the broad patterns
of our history; or
B. Is associated with the lives of persons significant in our past; or
C. Embodies the distinctive characteristics of a type, period, or method of construction, or
that represents the work of a master, or that possesses high artistic values, or that
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represents a significant and distinguishable entity whose components may lack
individual distinction; or
D. Yields, or may be likely to yield, information important in prehistory or history.
In addition, 36 CFR Section 60.4 requires that, to be considered significant and historic,
resources must also exhibit the quality of significance in American history, architecture,
archaeology, engineering, or culture and must possess integrity of location, design, setting,
materials, workmanship, feeling, and association.
3.7.3.2 State Laws, Regulations, and Policies
California Environmental Quality Act
Historical Resources
Under CEQA, a project will have a significant effect if it causes a “substantial adverse change”
in the significance of an “historical resource.” An “historical resource” is defined as a resource
that is (CEQA Guidelines Section 15064.5[a]):
•

Listed in or determined by the State Historical Resources Commission to be eligible for
listing in the CRHR;

•

Listed in a local register of historic resources;

•

Determined to be eligible for California Register listing based on an historical resource
survey meeting defined requirements; or

•

Determined by the Lead Agency’s exercise of discretion, based on substantial evidence
in the record, to be an historical resource.

The CEQA Guidelines also provide guidance on how to mitigate significant impacts on historical
resources. CEQA Guidelines Section 15126.4(b)
Unique Archeological Resources
In addition, Public Resources Code Section 21083.2 requires that the lead agency determine
whether a project or program may have a significant effect on “unique archaeological
resources”. A unique archaeological resource is defined in CEQA as an archaeological artifact,
object, or site about which it can be clearly demonstrated that there is a high probability that it:
•

Contains information needed to answer important scientific research questions, and
there is demonstrable public interest in that information;

•

Has a special or particular quality, such as being the oldest of its type or the best
available example of its type; or

•

Is directly associated with a scientifically recognized important prehistoric or historic
event or person.

Measures to mitigate significant effects on these resources are also provided in PRC Section
21083.2.
California Health and Safety Code Section 7050.5
Section 7050.5 of the Health and Safety Code requires that construction or excavation be
stopped in the vicinity of discovered human remains until the county coroner can determine
whether the remains are those of a Native American. If the remains are determined to be Native
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American, the Coroner must then contact the NAHC, which has jurisdiction pursuant to Section
5097 of the PRC. When human remains are discovered or recognized in any location other than
a dedicated cemetery, no further excavation or disturbance of the site or any nearby area
reasonably suspected to overlie adjacent human remains may take place until the county
coroner has been informed and has determined that no investigation of the cause of death is
required. If the remains are of Native American origin, either the descendants of the deceased
Native American(s) have made a recommendation to the landowner or the person responsible
for the excavation work for means of treating or disposing of, with appropriate dignity, the
human remains and any associated grave goods as provided in PRC 5097.98. This excludes
instances where the NAHC was unable to identify a descendant, or the descendant failed to
make a recommendation within 24 hours after being notified by the commission.
Similar procedures are required by CEQA Guidelines Section15064.5(e).
California Register of Historical Resources
The CRHR is established in PRC Section 5024.1. The register lists all California properties
considered to be significant historical resources, including all properties listed in, or determined
to be eligible for listing in, the NRHP, including properties evaluated under Section 106 of the
NHPA. Resources listed in, or eligible for listing in, the CRHR are referred to as historical
resources. The criteria for listing are similar to those of the NRHP. Criteria for listing in the
CRHR include resources that:
1. Are associated with the events that have made a significant contribution to the broad
patterns of California’s history and cultural heritage;
2. Are associated with the lives of persons important in our past;
3. Embody the distinctive characteristics of a type, period, region, or method of
construction, or represent the work of an important creative individual, or possess high
artistic values; or
4. Have yielded, or may be likely to yield, information important in prehistory or history.
The regulations set forth the criteria for eligibility as well as guidelines for assessing historical
integrity and resources that have special considerations.
Assembly Bill 52
AB 52 (Statutes of 2014, Chapter 532) requires that lead agencies, before the release of an EIR
or Negative Declaration, must begin consultation with a tribe that is traditionally and culturally
affiliated with the geographic area of the proposed project if:
•

The tribe requested in writing to be informed by the Lead Agency through formal
notification of proposed projects in the geographic area that is traditionally and culturally
affiliated with the tribe; and

•

The tribe responds, in writing, within 30 days of receipt of the formal notification, and
requests the consultation.

AB 52 requires that TCRs be identified early in the CEQA process and that any adverse impacts
to said resources be addressed. To accomplish those goals, the legislature added or amended
PRC Sections 21073, 21074, 21080.3.1, 21080.3.2, 21082.3, 21083.09, 21084.2, and 5097.94.
PRC Section 21074 defines “Tribal Cultural Resources” as:
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As defined in PRC Section 21074(a), TCRs are:
1. Sites, features, places, cultural landscapes, sacred places, and objects with cultural
value to a California Native American tribe that are either of the following:
a. Included or determined to be eligible for inclusion in the CRHR; or
b. Included in a local register of historical resources as defined in subdivision (k) of Section
5020.1.
2. A resource determined by the lead agency, in its discretion and supported by substantial
evidence, to be significant pursuant to criteria set forth in subdivision (c) of Section
5024.1. In applying the criteria set forth in subdivision (c) of Section 5024.1 for the
purposes of this paragraph, the lead agency shall consider the significance of the
resource to a California Native American tribe.
In addition to Section 21074(a) above, TCRs are further defined under Section 21074(b) and (c)
as follows:
b. A cultural landscape that meets the criteria of subdivision (a) is a TCR to the extent that
the landscape is geographically defined in terms of the size and scope of the landscape;
and
c. A historical resource described in Section 21084.1, a unique archaeological resource as
defined in subdivision (g) of Section 21083.2, or a “nonunique archaeological resource”
as defined in subdivision (h) of Section 21083.2 may also be a tribal cultural resource if it
conforms to the criteria of subdivision (a) [of Section 21074].
Mitigation measures for TCRs may be developed in consultation with the affected California
Native American tribe in accordance with Public Resources Code Section 21080.3.2. Under
Public Resources Code Section 21084.3, TCR mitigation measures include avoidance and
preservation of TCRs and treating TCRs with culturally appropriate dignity, taking into account
tribal cultural values and the meaning of the resource.
The “extended” AB 52 tribal consultation efforts for the Project extended beyond AB 52’s
minimum statutory requirements because Project notification letters were sent to tribes that had
not previously requested Valley Water to provide such notification. In implementing AB 52
consultation, the ethnographic consultation followed guidance from the Governor’s Office of
Planning and Research Technical Advisory: AB 52 and Tribal Resources in CEQA dated June
2017.
3.7.3.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Santa Clara County General Plan was adopted in 1994. The document provides a
comprehensive approach to identifying and addressing cultural resources (referred to as
heritage resources). The general plan identifies three strategies for protecting heritage
resources:
•

Strategy #1. Inventory and Evaluate Heritage Resources

•

Strategy #2. Prevent, or Minimize, Adverse Impacts on Heritage Resources

•

Strategy #3. Restore, Enhance, and Commemorate Resources as Appropriate
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The general plan also acknowledges the challenges for preserving heritage resources in urban
settings versus rural settings, such as the project study area, and provides similar but different
policies for each setting. There are two general policies that guide implementation of the
strategies in rural settings:
•

R-RC 81: Heritage resources within the rural unincorporated areas of Santa Clara
County shall be preserved, restored wherever possible, and commemorated as
appropriate for their scientific, cultural, historic and place values.

•

R-RC 82 The following strategies should provide overall direction to efforts to preserve
heritage resources:
-

Inventory and evaluate heritage resources.

-

Prevent, or minimize, adverse impacts on heritage resources.

-

Restore, enhance, and commemorate resources as appropriate.

San Benito County General Plan
One goal and numerous policies for cultural resources are found in the Natural and Cultural
Resources Element of the San Benito General Plan (2015). Goal NCR-7 is to protect, preserve,
and enhance the unique cultural and historic resources in the county. Most of the 12 policies
under this goal pertain to County development projects in historic neighborhoods; however, the
following policy is relevant to the Project:
•

NCR-7.12 Archaeological Artifacts: The County shall require an archaeological report
prior to the issuance of any project permit or approval in areas determined to contain
significant historic or prehistoric archaeological artifacts and when the development of
the project may result in the disturbance of the site. The report shall be written by a
qualified cultural resource specialist and shall include information as set forth in the
county’s archaeological report guidelines available at the County Planning Department.

Stanislaus County General Plan
The Stanislaus County General Plan (2016) includes one goal to address cultural resources
under the Conservation/Open Space Element, which is Goal 8: Preserve areas of national,
state, regional, and local historical importance. Under this Goal, there is one policy that
addresses archaeological sites:
•

Policy Twenty-four: The County will support the preservation of Stanislaus County's
cultural legacy of archaeological, historical, and paleontological resources for future
generations.

•

One of the seven implementation measures under the Policy is particularly pertinent to
the Proposed Project:
-

Implementation Measure 5. The County shall utilize the CEQA process to protect
archaeological, historic, or paleontological resources. Most discretionary projects
require review for compliance with CEQA. As part of this review, potential impacts
must be identified and mitigated.

Goal 8 also includes one policy and one implementation measure that reference buildings:
-

Policy Twenty-five: "Qualified Historical Buildings" as defined by the State Building
Code shall be preserved.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.7-38

Chapter 3
Environmental Setting, Impacts, and Mitigation

-

Section 3.7
Cultural Resources and Tribal Cultural Resources

Implementation Measure 1: Whenever possible, the County Building Permits Division
shall utilize the provisions of the State Building Code that allow historical buildings to
be restored without damaging the historical character of the building.

Merced County General Plan
Cultural resources are addressed under the Recreation and Cultural Resources Element of the
Merced County General Plan (2013). The general plan includes one relevant goal: Goal RCR 2
- Protect and preserve the cultural, archeological, and historic resources of the County in order
to maintain its unique character.
Supporting policies relevant to the Project include the following:
•

Policy RCR-2.1: Archeological Site and Artifact Protection: Require development projects
that affect archeological sites and artifacts to avoid disturbance or damage to these
sites.

•

Policy RCR-2.2: Historical Area Preservation: Support the preservation of historical
structures and areas, particularly those listed on the National Registrar of Historic Places
and California Registrar of Historic Places.

•

Policy RCR-2.3: Architectural Character Preservation: Require that the original
architectural character of significant State- and Federally listed historic structures be
maintained in compliance with preservation standards and regulations.

•

Policy RCR-2.5: Human Remains Discovery: Require that, in the event of the discovery
of human remains on any project construction site, all work in the vicinity of the find will
cease and the County Coroner and Native American Heritage Commission will be
notified.

•

Policy RCR-2.8: Historical Preservation Area/Site Designations: Allow sites of historical
and archeological significance to be designated as historical preservation areas or sites
during the Community Planning process or on individual sites in rural areas.

3.7.4

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to cultural and tribal resources.
3.7.4.1 Methods and Assumptions
The analysis in this section is focused on the physical impacts of the Project on cultural
resources and TCRs beyond those that are directly included as part of the Project Description.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices and Project-Specific Avoidance and
Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant. Section 2.3.4 provides a description of each
DIF. DIFs applicable to this resource include the following:
•

PAMM CR-1: Accidental Discovery of Human Remains – This PAMM will restrict or stop
work until proper protocols are met if human remains are accidentally discovered during
construction.
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3.7.4.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other Project alternatives would have significant impacts on
cultural resources and TCRs if it were to:
•

Cause a substantial adverse change in the significance of a historical resource pursuant
to California Code of Regulations Section 15064.5;

•

Cause a substantial adverse change in the significance of an archaeological resource
pursuant to California Code of Regulations Section 15064.5;

•

Disturb any human remains, including those interred outside of formal cemeteries;

•

Cause a substantial adverse change in the significance of a TCR.

3.7.4.3 Topics Eliminated from Further Discussion
No topics related to cultural resources and TCRs that are included in the significance criteria
listed above were eliminated from further consideration. All relevant topics are analyzed below.
3.7.4.4 Impacts
Table 3.7-13 provides a summary of cultural resource and TCR impacts and associated
mitigation measures with implementation of the Proposed Project, No Project Alternative, or
other Project alternatives. Table 3.7-13 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are similar to, more severe, or less
severe than those of the Proposed Project.
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Table 3.7-13. Summary of Cultural Resources and Tribal Cultural Resources Impacts and
Mitigation Measures
Level of
Proposed
Level of
Significance
Mitigation Measures
Impact
Project and
Significance
Before
Alternatives
with Mitigation
Mitigation1
Impact Cul-1: Cause
a substantial adverse
change in the
significance of a
historical resource
pursuant to California
Code of Regulations
Section 15064.5

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Cul-1a, Cul-1b

SU (=)

Alt B

S (=)

Cul-1a, Cul-1b

SU (=)

Alt C

S (=)

Cul-1a, Cul-1b

SU (=)

Alt D

S (=)

Cul-1a, Cul-1b

SU (=)

Impact Cul-2: Cause
a substantial adverse
change in the
significance of an
archaeological
resource pursuant to
California Code of
Regulations Section
15064.5

Proposed Project

S

Cul-2a, Cul-2b, Cul-2c, Cul-2d

SU

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

Cul-2a, Cul-2b, Cul-2c, Cul-2d

SU (=)

Alt B

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d

SU (-)

Alt C

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d

SU (-)

Alt D

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d

SU (-)

Proposed Project

S

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TRC-1

SU

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (=)

Alt B

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (-)

Alt C

S (=)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (=)

Alt D

S (=)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (=)

Proposed Project

S

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU

No Project Alt

NI(-)

--

NI (-)

Alt A

S (=)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (=)

Alt B

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (-)

Alt C

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (-)

Alt D

S (-)

Cul-2a, Cul-2b, Cul-2c, Cul-2d,
TCR-1

SU (-)

Impact Cul-3: Disturb
any human remains,
including those
interred outside of
formal cemeteries

Impact TCR-1:
Cause a substantial
adverse change in
the significance of a
tribal cultural resource
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Table 3.7-13. Summary of Cultural Resources and Tribal Cultural Resources Impacts and
Mitigation Measures (contd.)
Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
Alt = Alternative

NI = No impact
S = Significant
SU = Significant and unavoidable

Proposed Project
Impact Cul-1: Cause a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations Section 15064.5.
Construction
One built environment historical resource recommended eligible for the NRHP/CRHR, P-43004126, also referred to as the O’Connor Ranch, is located within the reservoir footprint of the
Proposed Project. The Proposed Project would result in demolishing or materially altering in an
adverse manner those physical characteristics that contribute to the significance of the
O’Connor Ranch (i.e., reducing the integrity of the ranch complex with respect to location,
setting, feeling, association, design, materials and workmanship and adversely affecting the
features that existed during its period of significance) and any other historical resources
identified in the upstream region of the APE that are undiscovered. Additional built environment
historical resources may exist in portions of the upstream region of the APE that have not yet
been surveyed (i.e., within Henry W. Coe State Park). This impact would be significant because
there would be a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations (CCR) Section 15064.5.
Two unevaluated built environment resources (i.e., a building and a ranch complex) that are
assumed eligible are within the access/utility region of the APE (see Table 3.7-7), but they would
not be impacted by construction of the Proposed Project. Built environment resources that could
be eligible within this region of the APE could also be impacted by construction of the Proposed
Project. Potential unknown additional built environment resources in this region of the APE
could be damaged or destroyed by access road improvements, construction of vehicular access
improvements on SR-152 and Kaiser-Aetna Road, landowner access roads, or the new power
transmission line. Accordingly, this impact would be significant because there would be a
substantial adverse change in the significance of a historical resource pursuant to CCR Section
15064.5.
Mitigation and Significance After Mitigation
Application of Mitigation Measure Cul-1a as described in Section 3.7.4.5 will ensure that all built
environment resources are identified within the APE and evaluated for NRHP/CRHR eligibility.
Because unevaluated built environment resources are known to occur within the access/utility
region of the APE, these are considered eligible to the NRHP and CRHR and unknown
additional built environment resources may occur in unsurveyed areas. Survey and eligibility
evaluations will be conducted within portions of the APE subject to construction. This mitigation
measure will ensure that all built environment resources within the upstream and access/utility
regions of the APE have been identified within areas subject to construction.
Application of Mitigation Measure Cul-1b, as described in Section 3.7.4.5, would lessen effects
to built environment resources, but would not reduce the impacts to less than significant levels.
Relocation of a building or structure to an appropriate location that simulates the original
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location would allow preservation of the structure, but removal to a different location would alter
the historic relationship between the building and the landscape and cause an adverse effect if
that relationship is a contributing element to the eligibility of the resource, as is common in rural
landscape settings. If avoidance or relocation of a building or structure that is considered eligible
for the NRHP/CRHR is not feasible, and the resource must be demolished, the impacted
historical architectural resource would be documented to Historic American Buildings Survey
(HABS) or Historic American Engineering Record (HAER) specifications. However, in some
cases, documentation of an historical resource as mitigation for demolition also may not mitigate
impacts to less than significant levels. As a result, impacts to built environment historical
resources would be significant and unavoidable.
Operations
Within the upstream and access/utility regions of the APE, Proposed Project operations would
primarily be related to the control of water levels in the expanded reservoir, and the
maintenance of the new dam and operations facilities. Because impacts to the O’Connor Ranch
historical buildings would have primarily consisted of removal during the construction phase,
operations would not further impact these resources. This impact would be less than significant
to historical built environment resources under the Proposed Project within the upstream and
access/utility regions of the APE.
Although historical built environment resources are present in the downstream region of the
APE, changes to the flow regime in Pacheco Creek would not result in increased water surface
elevations (i.e., water levels within channel) that would result in substantial adverse changes to
the significance of historical built environment resources. As a result, there would be no impact
to historical built environment resources in the downstream region of the APE.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
Construction
Twenty-eight archaeological sites (25 Native American, two multi-component, one unknown)
that are historical resources are located throughout the upstream and access/utility regions of
the APE and would be affected by construction of the Proposed Project. Twenty sites would be
subject to inundation with the expanded reservoir. These include 17 Native American precontact sites, the two multi-component sites with both Native American and historic era
elements, and one site of unknown affiliation. Three of these Native American sites and one of
the multi-component sites would also be impacted by construction of borrow and disposal areas,
or construction of access roads. Below the proposed new dam (e.g., downstream of the dam
site), eight sites (all Native American) would be subject to construction impacts associated with
permanent (e.g., dam access road, water conveyance facilities, restoration of lower North Fork
Pacheco Creek) and temporary (e.g., staging areas, temporary access roads, borrow/disposal
sites) facilities. Additional archaeological historical resources may be identified in areas not yet
surveyed, including Henry W. Coe State Park, private landowner access roads, the new
transmission line alignment, and a new Kaiser-Aetna Road/SR 152 interchange.
Ground disturbing activities associated with both permanent and temporary facilities in both the
upstream, and access/utility regions of the APE (see Table 3.7-8) could damage the depositional
context of sites, as well as damage artifacts and features that contribute to the significance of
the resource. Vegetation clearing associated with construction on archaeological sites would
also cause a similar disturbance, as would the demolition of existing structures that are
associated with archaeological sites. These would represent substantial adverse changes to the
significance of these archaeological resources.
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Sites below the full pool elevation of the expanded reservoir would be inundated (see “New
Inundation” category in Tables 3.7-8 and 3.7-9), which could cause artifacts exposed on the
ground surface to move during the initial filling of the reservoir. Shoreline erosion could result in
impacts to known sites, as well as exposure and impacts to undocumented archaeological
resources. Inundation would saturate the soil matrix and cause artifacts to migrate through the
soil, modifying the depositional context. Extended saturation could also damage significant shell
or bone artifacts, as well as human remains (discussed under Impact Cul-3). These would
represent substantial adverse changes to the significance of these sites. As a result,
construction of the Proposed Project would cause substantial adverse changes to the
significance of archaeological resources. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2a, Cul-2b, Cul-2c, and Cul-2d would reduce
impacts to archaeological resources during Proposed Project construction activities by
conducting surveys of unsurveyed areas, avoiding historical resources, preparing and
implementing a Data Recovery and Treatment Plan, providing worker awareness training for
construction personnel, monitoring ground disturbance in sensitive areas, and stopping work
when sites are discovered during construction. Application of these mitigation measures could
reduce impacts to some sites during construction, particularly to those below the new dam,
however, these mitigation measures would not lessen the impacts to all archaeological
resources subject to construction of the Proposed Project within the construction footprint. As a
result, impacts during construction would be significant and unavoidable.
Operations
Project operations would impact those sites within the expanded reservoir that would be subject
to shoreline erosion and/or submergence periodically and to varying degrees as reservoir levels
fluctuate. These effects would be primarily to those sites located along the shoreline. Water
releases into lower North Fork Pacheco Creek could result in the exposure and/or erosion of
sites that could be buried under the sediment stored behind North Fork Dam. As a result,
operation of the Proposed Project would cause substantial adverse changes to the significance
of archaeological resources. Therefore, this impact would be significant.
Operation of the Proposed Project within the access/utility region of the APE would require
periodic maintenance of access roads (e.g., surfacing of existing roads) and the powerline
corridor (e.g., non-motorized vegetation management). These maintenance activities would
occur within the area subject to construction previously and would not impact any new areas.
These activities would not be expected to cause substantial adverse changes to the significance
of archaeological resources. Therefore, this impact would be less than significant.
Although archaeological sites are present in the downstream region of the APE, changes to the
flow regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would result in substantial adverse changes to the
significance of archaeological resources. As a result, there would be no impact to archaeological
resources in the downstream region of the APE.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2b and Cul-2d would reduce impacts to
archaeological resources during Proposed Project operations by providing worker awareness
training for operation personnel, and monitoring ground disturbance in sensitive areas
throughout the APE (e.g., repair or maintenance of facilities). In the event a known site or
unanticipated discovery of archaeological sites becomes exposed along the shoreline of the
expanded reservoir and observed during normal operational maintenance and monitoring
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activities, these sites would be subject to the applicable requirements of Mitigation Measure Cul2d. Application of these mitigation measures could reduce impacts to some sites during
operations, however, these mitigation measures would not lessen the substantial adverse
changes to the significance of archaeological resources. As a result, impacts during operations
would be significant and unavoidable.
Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Construction
No marked or dedicated cemeteries are known to exist within the upstream region of the APE;
however, human remains have been identified during survey efforts at 13 Native American
archaeological sites within construction areas and the limits of the expanded reservoir. Three of
these 13 archeological sites containing human remains are inundated by the existing reservoir
and would be subject to sediment management actions under Alternative B. Human remains
may also be considered TCRs, as discussed in Section 3.7.2.2, and addressed under Impact
TCR-1. Six other habitation sites, all with the potential to contain human remains, are located
within the upstream and access/utility regions of the APE; of these, five are within the limits of
the expanded reservoir and would be subject to inundation and/or shoreline erosion. Human
remains, or habitation sites with the potential to contain human remains, may be discovered in
the access/utility region of the APE where surveys have not been conducted to-date; during
surveys human remains may also be discovered in conjunction with other types of
archaeological sites or in isolated instances.
In addition to clearing and grading activities in the upstream and access/utility regions of the
APE, sites with human remains may be damaged by initial inundation and or long-term
submergence and saturation of remains. Where sites with human remains could be subject to
water level fluctuations and reoccurring channelized flow, these physical processes could cause
human remains to move within the soil matrix. Ultimately human remains could disintegrate
more quickly than if left in dry ground or migrate to the top of the deposit and be transported
along the bottom of the reservoir. Grading in preparation for areas to be used as staging areas,
borrow/disposal areas, or access roads; vegetation and building removal; or for restoration
purposes could expose, crush, and move human remains, if present.
PAMM CR-1 will be implemented to ensure that construction is halted at the specific location in
the event that human remains are discovered. At that point the County Coroner and Native
American Heritage Commission will be notified to identify a most likely descendent per Public
Resources Code 5097. Although PAMM CR-1 would minimize impacts, avoidance of impacts to
human remains documented within the areas subject to construction and initial inundation would
not be feasible. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a would be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where human remains may be
present. Mitigation Measure Cul-2b requires that construction workers receive training about
what actions are to be taken if human remains are discovered. Mitigation Measure Cul-2c would
avoid sites where human remains may be present or include developing and implementing a
Data Recovery and Treatment Plan considering the presence or potential presence of human
remains. Mitigation Measure Cul-2d requires that all construction activities that involve ground
disturbance in sensitive areas be monitored by qualified archaeologists and Native American
tribal representatives to ensure that human remains are recognized if they are uncovered during
construction. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
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the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by construction of the
Proposed Project. These mitigation measures would help to lessen the impacts to human
remains, but the impacts would remain significant and unavoidable, as some sites with human
remains would be disturbed during implementation of mitigation (e.g., as part of implementation
of Data Recovery and Treatment Plan such as capping sites) or through inadvertent discovery
during construction.
Operations
Fluctuating water levels resulting from reservoir operations would cause erosion to sites known
to have human remains through wave action on the shoreline of the expanded reservoir. Human
remains have been identified during survey efforts at 10 Native American archaeological sites
within the limits of the expanded reservoir. Reservoir fluctuations could also expose human
remains at new locations. Human remains located downstream of the new dam within the
existing reservoir inundation areas would be subjected to less inundation than under existing
conditions. In addition, ground disturbance associated with maintenance and repair activities
within the upstream and access/utility regions of the APE could expose human remains at new
locations. PAMM CR-1 will be implemented to ensure that if a known site, or unanticipated
discovery of a site that contains human remains is exposed during operational activities (e.g.,
shoreline erosion of expanded reservoir, ground disturbance associated with maintenance or
repair activities) applicable operational actions will be halted. If the site is associated with
expanded reservoir shoreline the intent would be to maintain reservoir surface so remains are
not flooded if feasible. At that point the County Coroner and Native American Heritage
Commission will be notified to identify a most likely descendent per Public Resources Code
5097. Although PAMM CR-1 would minimize impacts, avoidance of impacts to human remains
documented within the upstream APE subject to operation of the Proposed Project would not be
feasible. Therefore, this impact would be significant within the upstream and access/utility
regions of the APE.
Although human remains are present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would disturb human remains. As a result, there would be no
impact to human remains in the downstream region of the APE.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if human remains are discovered. Mitigation
Measure Cul-2c would provide for avoiding sites where human remains may be present during
maintenance activities or include developing and implementing a Data Recovery and Treatment
Plan considering the presence or potential presence of human remains. Measure Cul-2d
requires that all construction activities associated with operational functions that involve ground
disturbance outside of areas previously impacted by construction activities be monitored by
qualified archaeologists and Native American tribal representatives to ensure that human
remains are recognized if they are uncovered. Mitigation Measure TCR-1 requires Valley Water
to consult with a representative of the most likely descendent and consulting tribes to develop
and implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known sites and unanticipated discoveries that may be impacted
by operation of the Proposed Project. These mitigation measures would help to lessen the
impacts to human remains, but the impacts would remain significant and unavoidable, as sites
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with human remains may be disturbed through inadvertent discovery during reservoir operations
(i.e., through shoreline erosion processes) or during maintenance and repair activities.
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource.
Construction
Based on the preliminary determination of TCRs described in Section 3.7.2.2, 28 TCRs,
including 27 TCRs within the upstream region of the APE and one TCR within the access/utility
region of the APE) would be affected by construction of the Proposed Project. Table 3.7-14
summarizes the types of TCRs impacted by each construction activity, including the initial filling
of the reservoir and associated inundation, within the upstream and access/utility regions of the
APE. Consultations with Native American tribes have revealed that a variety of sites (villages,
camps, spiritual, and ceremonial locales) are significant to the Ohlone culture and that sites with
human remains are especially important. As described in Impact Cul-3, 13 sites with human
remains are known to be present within the preliminary identified TCRs in Table 3.7-14 within
the upstream region of the APE subject to construction and initial inundation of the Proposed
Project. Six other habitation sites preliminarily determined to be TCRs, all with the potential to
contain human remains, also are located within the upstream and access/utility regions of the
APE subject to construction of the Proposed Project.
Locations containing cupules (circular indentations) or linear grooves carved into rock outcrops,
which are associated with a spiritual or ceremonial purpose, are found at nine of the sites
preliminarily determined to be TCRs within the upstream region of the APE subject to
construction of the Proposed Project; most of these outcrops are located in habitation sites.
Large circular depressions, interpreted as possible large non-residential buildings, have been
identified at four of the sites preliminarily determined to be TCRs within the upstream region of
the APE subject to construction of the Proposed Project; one site was described as a “dance
ground” during consultations.
Seventeen habitation sites, preliminary determined to be TCRs, are located in the area
associated with the expanded reservoir and subject to inundation. All but one habitation site
known to contain significant elements (i.e., human remains, cupules/linear petroglyphs, possible
large non-residential buildings) are located within the footprint of the expanded reservoir. Three
habitation sites, one with a possible large non-residential building, are located in or partially in
the existing Pacheco Reservoir and have been subject to inundation since 1939. Two of the
sites are associated with proposed temporary staging areas, while the habitation site with a
possible large non-residential building is associated with a borrow and disposal site. One of
these sites is also in an area slated for the restoration of lower North Fork Pacheco Creek.
Additional TCRs may be identified in the upstream and access/utility regions of the APE not yet
surveyed.
Once the expanded reservoir begins storing water, inundation of that portion of the upstream
region of the APE would have substantial adverse impacts on the significance of, and thus
significant impacts on 20 TCRs subject to inundation by permanently altering the sites, as
discussed in Impact Cul-2 and Impact Cul-3. Also, the three habitation sites preliminary
determined to be TCRs, including one habitation site with a possible large non-residential
building, periodically inundated by the existing Pacheco Reservoir could experience significant
impacts from construction activities, including grading, associated with temporary staging areas,
a permanent borrow and disposal site, and sediment management/restoration of lower North
Fork Pacheco Creek. PAMM CR-1 will be implemented to ensure that construction is halted at
the specific location in the event that human remains (presumed to be a TCR) are discovered.
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At that point the County Coroner and Native American Heritage Commission will be notified to
identify a most likely descendent per Public Resources Code 5097.
Table 3.7-14. Summary of Impacts to Preliminarily Identified TCRs by the Proposed Project in the
Upstream and Access/Utility Regions of the APE
Type of Impact of Proposed Project
Type/# of Preliminarily
Total
Determined TCRs1
Preliminarily
Determined
TCRs1
Upstream Region of the APE
Ground Disturbing (Facilities)

4 Habitation
2 Artifact Scatter
1 Bedrock Milling Station

Ground Disturbing (Sediment Management)

3 Habitation
1 Artifact Scatter

4

New Inundation

17 Habitation
1 Rock Mound
1 Bedrock Cupule
1 Bedrock Milling Station / Cupules

20

20 Habitation
3 Artifact Scatter
1 Rock Mound
1 Bedrock Cupule
1 Bedrock Milling Station
1 Bedrock Milling Station / Cupules

27

Ground Disturbing (Facilities)

1 Habitation

1

Total for Access Utility Region of the APE

1 Habitation

1

Total for Upstream Region of the APE2

7

Access/Utility Region of APE

Notes:
1
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah
Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs
was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and
access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR
in Table 3.7-8 have been preliminarily determined to be TCRs.
2
Summation of impact types does not sum to total. Some TCR’s are impacted by both ground disturbing activities and new
inundation; such TCR’s are included only once in total.
3
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
"Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be
subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
"Ground Disturbing (Sediment Management)" impact category includes areas within the inundation area of the existing
reservoir between the existing dam and the new dam. Within these areas, sediment that has accumulated since the
construction of the existing dam would either be stabilized in place or removed via grading/excavation.
•
"New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded
reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to reservoir
fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly, impacts to
cultural resources and tribal resources would occur during operation, however, these resources would not be impacted
during construction.
Key:
AB = Assembly Bill
APE = Area of Potential Effect
CRHR = California Register of Historical Resources
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Potential TCRs in previously un-surveyed portions of the upstream and access/utility regions of
the APE could experience significant impacts from construction associated with SR 152
modifications, the power transmission line, and private landowner access roads. Furthermore,
buried archaeological sites with human remains or other items considered sacred to Native
American tribes could be uncovered during construction of other Project elements, which would
impact a TCR. Although PAMM CR-1 will be implemented by Valley Water, impacts to TCRs
resulting from construction of the Proposed Project in the upstream and utility/access regions of
the APE would be significant because there would be a substantial adverse change in the
significance of a TCR.
Based on the preliminary determination of TCRs described in Section 3.7.2.2, nine TCRs are
located within the downstream region of the APE. Although TCRs may be present in the
downstream region of the APE, changes to the flow regime in Pacheco Creek during
construction under the Proposed Project would not result in increases in erosion and related
geomorphic processes (e.g., bank erosion) that would result in substantial adverse changes to
the significance of archaeological resources preliminarily determined to be TCRs. As a result,
there would be no impact to TCRs in the downstream region of the APE during construction.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a will be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where TCRs may occur.
Mitigation Measure Cul-2b requires that construction workers receive training about what
actions are to be taken if TCRs (e.g., human remains) are discovered. Measure Cul-2c would
avoid TCRs, as feasible, or require development and implementation of a Data Recovery and
Treatment Plan considering the presence TCRs. Mitigation Measure Cul-2d requires that all
construction activities that involve ground disturbance in sensitive areas be monitored by
qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered during construction. Mitigation Measure TCR-1 requires Valley
Water to consult with a representative of the most likely descendent and consulting tribes to
develop and implement agreed-upon protocols for the treatment of human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by construction of the Proposed Project. These mitigation measures would help to
lessen the impacts to TCRs but the impacts would remain significant and unavoidable, as the
remains would be disturbed.
Operations
Operation of the expanded reservoir would result in fluctuation of water levels periodically (e.g.,
monthly) as described in Section 3.12 to meet the Project objectives. The fluctuation of the
water levels would cause erosion to 20 sites preliminarily determined to be TCRs associated
with the shoreline/inundation area of the expanded reservoir. Shoreline erosion could also
expose previously unknown TCRs, including those that contain human remains. PAMM CR-1
will be implemented to ensure that if a known TCR, or unanticipated discovery of a TCR that
may be exposed during operational activities (e.g., shoreline erosion, ground disturbance
associated with maintenance or repair activities) applicable operational actions will be halted. If
the site is associated with shoreline of the expanded reservoir the intent would be to maintain
the reservoir surface level so the TCR is not flooded if feasible. At that point the County Coroner
and Native American Heritage Commission will be notified to identify a most likely descendent
per Public Resources Code 5097. This PAMM will also require Valley Water to work with the
representative of the most likely descendent to develop and implement protocols. Avoidance of
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impacts to TCRs documented within the areas subject to fluctuations in water levels of the
Proposed Project would not be feasible. Therefore, this impact would be significant.
Although TCRs may be present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek under the Proposed Project would not result in increases in erosion
and related geomorphic processes (e.g., bank erosion) that would result in substantial adverse
changes to the significance of archaeological resources preliminarily determined to be TCRs. As
a result, there would be no impact to TCRs in the downstream region of the APE during
operations.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if a TCR is discovered. Measure Cul-2c would avoid
TCRs during maintenance activities, as feasible, or require development and implementation of
a Data Recovery and Treatment Plan that considers the presence TCRs. Mitigation Measure
Cul-2c requires that all construction activities associated with operational functions that involve
ground disturbance outside of areas previously impacted by construction activities be monitored
by qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered. Mitigation Measure TCR-1 requires Valley Water to consult
with a representative of the most likely descendent and consulting tribes to develop and
implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known TCRs and unanticipated discoveries of TCRs that may be
impacted by operation of the Proposed Project. These mitigation measures would help to lessen
the impacts to TCRs, but the impacts would remain significant and unavoidable, as there would
still be a substantial adverse change in the significance of a TCR.
No Project Alternative
Impact Cul-1: Cause a substantial adverse change in the significance of a built environment
historical resource pursuant to California Code of Regulations Section 15064.5.
Under the No Project Alternative, no new Project facilities would be constructed or operated,
and there would be no temporary or permanent impacts due to the Project. Therefore, the No
Project Alternative would have no impact on built environment historical resources.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
Under the No Project Alternative, no new Project facilities would be constructed or operated,
and there would be no temporary or permanent impacts due to the Project. Therefore, the No
Project Alternative would have no impact on archaeological resources.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Under the No Project Alternative, no new Project facilities would be constructed or operated,
and there would be no temporary or permanent impacts due to the Project. Therefore, the No
Project Alternative would have no impact on human remains.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource
Under the No Project Alternative, no new Project facilities would be constructed or operated,
and there would be no temporary or permanent impacts due to the Project. Therefore, the No
Project Alternative would have no impact on TCRs.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Impact Cul-1: Cause a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations Section 15064.5.
Construction
One built environment historical resource recommended eligible for the NRHP/CRHR, P-43004126, also referred to as the O’Connor Ranch, is located within the reservoir footprint of
Alternative A. Alternative A would result in demolishing or materially altering in an adverse
manner those physical characteristics that contribute to the significance of the O’Connor Ranch
(i.e., reducing the integrity of the ranch complex with respect to location, setting, feeling,
association, design, materials and workmanship and adversely affecting the features that
existed during its period of significance) and any other historical resources identified in the
upstream region of the APE that are undiscovered. Additional built environment historical
resources may exist in portions of the upstream region of the APE that have not yet been
surveyed (i.e., within the Henry W. Coe State Park). This impact would be significant because
there would be a substantial adverse change in the significance of a historical resource
pursuant to CCR Section 15064.5.
Two unevaluated built environment resources (i.e., a building and a ranch complex) that are
assumed eligible are within the access/utility APE (see Table 3.7-7), but they will not be
impacted by construction of Alternative A. Built environment resources that could be eligible
within this region of the APE (e.g., within Caltrans SR 152 right-of-way) could also be impacted
by construction of Alternative A. Potential unknown additional built environment resources in this
region of the APE could be damaged or destroyed by access road improvements, construction
of vehicular access improvements on SR-152 and Kaiser-Aetna Road, landowner access roads,
or the new power transmission line. Accordingly, this impact would be significant because there
would be a substantial adverse change in the significance of a historical resource pursuant to
CCR Section 15064.5.
Mitigation and Significance After Mitigation
Application of Mitigation Measure Cul-1a as described in Section 3.7.4.5 will ensure that all built
environment resources are identified within the APE and evaluated for NRHP/CRHR eligibility.
Similar to the Proposed Project, because unevaluated built environment resources are known to
occur within the access/utility region of the APE, these are considered eligible to the NRHP and
CRHR and unknown additional built environment resources may occur in unsurveyed areas.
Survey and eligibility evaluations will be conducted within portions of the APE subject to
construction. This mitigation measure will ensure that all built environment resources within the
upstream and access/utility regions of the APE have been identified within areas subject to
construction.
Application of Mitigation Measure Cul-1b, as described in Section 3.7.4.5, would lessen effects
to built environment resources, but would not reduce the impacts to less than significant levels.
Similar to the Proposed Project, relocation of a building or structure to an appropriate location
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that simulates the original location would allow preservation of the structure, but removal to a
different location would alter the historic relationship between the building and the landscape
and cause an adverse effect if that relationship is a contributing element to the eligibility of the
resource, as is common in rural landscape settings. If avoidance or relocation of a building or
structure that is considered eligible for the NRHP/CRHR is not feasible, and the resource must
be demolished, the impacted historical architectural resource would be documented to HABS or
HAER specifications. However, in some cases, documentation of an historical resource as
mitigation for demolition also may not mitigate impacts to less than significant levels. As a result,
impacts to built environment historical resources would be significant and unavoidable.
Operations
Within the upstream and access/utility regions of the APE, Alternative A operations would
primarily be related to the control of water levels in the expanded reservoir, and the
maintenance of the new dam and facilities. Because impacts to the O’Connor Ranch or other
historical buildings would have primarily consisted of removal during the construction phase,
operations would not further impact these resources. This impact would be less than significant
to historical built environment resources under Alternative A within the upstream and
access/utility regions of the APE.
Although historical built environment resources are present in the downstream region of the
APE, changes to the flow regime in Pacheco Creek would not result in increased water surface
elevations (i.e., water levels within channel) that would result in substantial adverse changes to
the significance of historical built environment resources. As a result, there would be no impact
to historical built environment resources in the downstream region of the APE.
Comparison with Proposed Project
Alternative A would have a similar impact to the Proposed Project, as the O’Connor Ranch
would be inundated. Impacts to built environment resources would occur during construction
under both Alternative A and the Proposed Project; therefore, Alternative A would have a similar
impact to the Proposed Project during operations.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
Construction
Twenty-eight archaeological sites (25 Native American, two multi-component, one unknown)
that are historical resources are located throughout the upstream and access/utility APEs and
would be affected by construction of Alternative A. Twenty- sites would be subject to inundation
with the expanded reservoir. These include 17 Native American pre-contact sites, the two multicomponent sites with both Native American and historic era elements, and one site of unknown
affiliation. Three of these Native American sites and one of the multi-component sites would also
be impacted by construction of borrow and disposal areas, or construction of access roads.
Below the proposed new dam, eight sites (all Native American) would be subject to construction
impacts associated with permanent (e.g., dam access road, water conveyance facilities,
restoration of lower North Fork Pacheco Creek) and temporary (e.g., staging areas, temporary
access roads, borrow/disposal sites). Additional archaeological historical resources may be
identified in areas not yet surveyed, including Henry Coe State Park, private landowner access
roads, the new power transmission line alignment, and access improvements at Kaiser-Aetna
Road and SR 152.
Ground disturbing activities associated with both permanent and temporary facilities in both the
upstream, and access/utility regions of the APE (see Table 3.7-8) could damage the depositional
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context of sites, as well as damage artifacts and features that contribute to the significance of
the resource. Vegetation clearing associated with construction on archaeological sites would
also cause a similar disturbance, as would the demolition of existing structures that are
associated with archaeological sites. These would represent substantial adverse changes to the
significance of these archaeological resources.
Sites below the full pool elevation of the expanded reservoir would be inundated (see “New
Inundation” category in Tables 3.7-8 and 3.7-9), which could cause artifacts exposed on the
ground surface to move during the initial filling of the reservoir. Shoreline erosion could result in
impacts to known sites, as well as exposure and impacts to undocumented archaeological
resources. Inundation would saturate the soil matrix and cause artifacts to migrate through the
soil, modifying the depositional context. Extended saturation could also damage significant shell
or bone artifacts, as well as human remains (discussed under Impact Cul-3). These would
represent substantial adverse changes to the significance of these sites. As a result,
construction of Alternative A would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2a, Cul-2b, Cul-2c and Cul-2d would reduce impacts
to archaeological resources during Alternative A construction activities by conducting surveys of
unsurveyed areas, providing worker awareness training for construction personnel, avoiding
historical resources, preparing and implementing a Data Recovery and Treatment Plan,
monitoring ground disturbance in sensitive areas, and stopping work when sites are discovered
during construction. Application of these mitigation measures could reduce impacts to some
sites during construction, particularly to those below the new dam, however, these mitigation
measures would not lessen the impacts to all archaeological resources subject to construction
of Alternative A. In addition, sites within the inundation zone of the expanded reservoir,
particularly those subject to clearing and grading activities prior to reservoir filling would be
impacted during construction. As a result, impacts during construction would be significant and
unavoidable.
Operations
Project operations would impact those sites within the reservoir that would be subject to
shoreline erosion and/or submergence periodically and to varying degrees as reservoir levels
fluctuate. These effects would be primarily to those sites located along the shoreline. Water
releases into lower North Fork Pacheco Creek could result in the exposure and/or erosion of
sites that could be buried under the sediment stored behind North Fork Dam. As a result,
operation of Alternative A would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Operation of Alternative A within the access/utility region of the APE would require periodic
maintenance of access roads (e.g., surfacing of existing roads) and the powerline corridor (e.g.,
non-motorized vegetation management). These maintenance activities would occur within the
area subject to construction previously and would not impact any new areas. These activities
would not be expected to cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be less than significant.
Although archaeological sites are present in the downstream region of the APE, changes to the
flow regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would result in substantial adverse changes to the
significance of archaeological resources. As a result, there would be no impact to archaeological
resources in the downstream region of the APE.
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Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2b and Cul-2d would reduce impacts to
archaeological resources during Alternative A operations by providing worker awareness training
for operation personnel, and monitoring ground disturbance in sensitive areas throughout the
APE (e.g., repair or maintenance of facilities).In the event a known site or unanticipated
discovery of archaeological sites becomes exposed along the shoreline of the expanded
reservoir and observed during normal operational maintenance and monitoring activities, these
sites would be subject to the applicable requirements of Mitigation Measure Cul-2d. Application
of these mitigation measures could reduce impacts to some sites during operations, however,
these mitigation measures would not lessen the substantial adverse changes to the significance
of archaeological resources. As a result, impacts during operations would be significant and
unavoidable.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Alternative A
and the Proposed Project would impact the same number of archaeological sites during
construction. Operations would also impact the same number of archaeological sites through
fluctuation of the reservoir.
Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Construction
No marked or dedicated cemeteries are known to exist within the upstream region of the APE;
however, human remains have been identified during survey at 13 Native American
archaeological sites within construction areas and the limits of the expanded reservoir. Three of
these 13 archeological sites containing human remains are inundated by the existing reservoir
and would be subject to sediment management actions under Alternative A. Human remains
may also be considered TCRs, as discussed in section 3.7.2.2 and addressed under Impact
TCR-1. Six other habitation sites, all with the potential to contain human remains, are located
within the upstream and access/utility regions of the APE; of these, five are within the limits of
the expanded reservoir and would be subject to inundation and/or shoreline erosion. Human
remains, or habitation sites with the potential to contain human remains, may be discovered in
the access/utility region of the APE where surveys have not been conducted to-date; during
surveys human remains may also be discovered in conjunction with other types of
archaeological sites or in isolated instances.
In addition to clearing and grading activities in the upstream and access/utility regions of the
APE, sites with human remains may be damaged by initial inundation and or long-term
submergence and saturation of remains. Where sites with human remains could be subject to
water level fluctuations and reoccurring channelized flow, these physical processes could cause
human remains to move within the soil matrix. Ultimately human remains could disintegrate
more quickly than if left in dry ground or migrate to the top of the deposit and be transported
along the bottom of the reservoir. Grading in preparation for areas to be used as staging areas,
borrow/disposal areas, or access roads; vegetation and building removal; or for restoration
purposes could expose, crush, and move human remains, if present.
PAMM CR-1 will be implemented to ensure that construction is halted at the specific location in
the event that human remains are discovered. At that point the County Coroner and Native
American Heritage Commission will be notified to identify a most likely descendent per Public
Resources Code 5097. Although implementation of PAMM CR-1 would minimize impacts,
avoidance of impacts to human remains documented within the areas subject to construction
and initial inundation would not be feasible. Therefore, this impact would be significant.
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Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a would be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where human remains may be
present. Mitigation Measure Cul-2b requires that construction workers receive training about
what actions are to be taken if human remains are discovered. Mitigation Measure Cul-2c would
avoid sites where human remains may be present or include developing and implementing a
Data Recovery and Treatment Plan considering the presence or potential presence of human
remains. Mitigation Measure Cul-2d requires that all construction activities that involve ground
disturbance in sensitive areas be monitored by qualified archaeologists and Native American
tribal representatives to ensure that human remains are recognized if they are uncovered during
construction. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by construction of Alternative
A. These mitigation measures would help to lessen the impacts to human remains, but the
impacts would remain significant and unavoidable, as some sites with human remains would be
disturbed during implementation of mitigation (e.g., as part of implementation of Data Recovery
and Treatment Plan such as capping sites) or through inadvertent discovery during
construction..
Operations
Fluctuating water levels resulting from reservoir operations would cause erosion to sites known
to have human remains through wave action on the shoreline of the expanded reservoir. Human
remains have been identified during survey efforts at 10 Native American archaeological sites
within the limits of the expanded reservoir. Reservoir fluctuations could also expose human
remains at new locations. Human remains located downstream of the new dam within the
existing reservoir inundation areas would be subjected to less inundation than under existing
conditions. In addition, ground disturbance associated with maintenance and repair activities
within the upstream and access/utility regions of the APE could expose human remains at new
locations. PAMM CR-1 will be implemented to ensure that if a known site, or unanticipated
discovery of a site that contains human remains is exposed during operational activities (e.g.,
shoreline erosion of the expanded reservoir, ground disturbance associated with maintenance
or repair activities) applicable operational actions will be halted. If the site is associated with
expanded reservoir shoreline the intent would be to maintain reservoir surface so remains are
not flooded if feasible. At that point the County Coroner and Native American Heritage
Commission will be notified to identify a most likely descendent per Public Resources Code
5097. Although implementation of PAMM CR-1 would minimize impacts, avoidance of impacts
to human remains documented within the upstream APE subject to operation of Alternative A
would not be feasible. Therefore, this impact would be significant in the upstream and
access/utility regions of the APE.
Although human remains are present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would disturb human remains. As a result, there would be no
impact to human remains in the downstream region of the APE.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if human remains are discovered. Mitigation
Measure Cul-2c would provide for avoiding sites where human remains may be present during
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maintenance activities or include developing and implementing a Data Recovery and Treatment
Plan considering the presence or potential presence of human remains. Measure Cul-2d
requires that all construction activities associated with operational functions that involve ground
disturbance outside of areas previously impacted by construction activities be monitored by
qualified archaeologists and Native American tribal representatives to ensure that human
remains are recognized if they are uncovered. Mitigation Measure TCR-1 requires Valley Water
to consult with a representative of the most likely descendent and consulting tribes to develop
and implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known sites and unanticipated discoveries that may be impacted
by operation of Alternative A. These mitigation measures would help to lessen the impacts to
human remains but the impacts would remain significant and unavoidable, as sites with human
remains may be disturbed through inadvertent discovery during reservoir operations (i.e.,
through shoreline erosion processes) or during maintenance and repair activities.
Comparison with Proposed Project
Alternative A would have similar impacts in comparison with the Proposed Project. Both
Alternative A and the Proposed Project would impact the same number of known locations with
human remains during construction, including initial filling of the expanded reservoir. Both
alternatives have the same number of habitation sites with the potential to contain human
remains; all of which could be impacted during the construction period (including initial reservoir
filling). Operations would also impact the same number of archaeological sites through
fluctuation of the reservoir.
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource.
Construction
Based on the preliminary determination of TCRs described in Section 3.7.2.2, 28 TCRs,
including 27 TCRs within the upstream region of the APE and one TCR within the access/utility
region of the APE would be affected by construction of the Alternative A. Table 3.7-15
summarizes the types of TCRs impacted by each construction activity, including the initial filling
of the reservoir and associated inundation, within the upstream and access/utility regions of the
APE. Consultations with Native American tribes have revealed that a variety of sites (villages,
camps, spiritual, and ceremonial locales) are significant to the Ohlone culture and that sites with
human remains are especially important. . As described in Impact Cul-3, 13 sites with human
remains are known to be present within the preliminary identified TCRs in Table 3.7-15 within
the upstream region of the APE subject to construction and initial inundation of Alternative A. Six
other habitation sites preliminary determined to be TCRs, all with the potential to contain human
remains, also are located within the upstream and access/utility regions of the APE subject to
construction of Alternative A.
Locations containing cupules (circular indentations) or linear grooves carved into rock outcrops,
which are associated with a spiritual or ceremonial purpose, are found at nine of the sites
preliminarily determined to be TCRs within the upstream region of the APE subject to
construction of Alternative A; most of these outcrops are located in habitation sites. Large
circular depressions, interpreted as possible large non-residential buildings, have been
identified at four of the sites preliminarily determined to be TCRs within the upstream region of
the APE subject to construction of Alternative A; one site was described as a “dance ground”
during consultations.
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Table 3.7-15. Summary of Impacts to Preliminarily Identified TCRs by Alternative A in the Upstream
and Access/Utility Regions of the APE
Type of Impact of Alternative A
Type/# of Preliminarily
Total
Determined TCRs1
Preliminarily
Determined
TCRs1
Upstream Region of the APE
Ground Disturbing (Facilities)

4 Habitation
2 Artifact Scatter
1 Bedrock Milling Station

Ground Disturbing (Sediment Management)

3 Habitation
1 Artifact Scatter

4

New Inundation

17 Habitation
1 Rock Mound
1 Bedrock Cupule
1 Bedrock Milling Station / Cupules

20

20 Habitation
3 Artifact Scatter
1 Rock Mound
1 Bedrock Cupule
1 Bedrock Milling Station
1 Bedrock Milling Station / Cupules

27

Ground Disturbing (Facilities)

1 Habitation

1

Total for Access Utility Region of the APE

1 Habitation

1

Total for Upstream Region of the APE2

7

Access/Utility Region of APE

Notes:
1
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah
Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs
was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and
access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR
in Table 3.7-8 have been preliminarily determined to be TCRs.
2
Summation of impact types does not sum to total. Some TCR’s are impacted by both ground disturbing activities and new
inundation; such TCR’s are included only once in total.
3
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
"Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be
subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
"Ground Disturbing (Sediment Management)" impact category includes areas within the inundation area of the existing
reservoir between the existing dam and the new dam. Within these areas, sediment that has accumulated since the
construction of the existing dam would either be stabilized in place or removed via grading/excavation.
•
"New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded
reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to reservoir
fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly, impacts to
cultural resources and tribal resources would occur during operation, however, these resources would not be impacted
during construction.
Key:
AB = Assembly Bill
APE = Area of Potential Effect
CRHR = California Register of Historical Resources

EIR – Environmental Impact Report
NRHP = National Register of Historic Places
TCR = Tribal Cultural Resource

Seventeen habitation sites preliminarily determined to be TCRS are located in the reservoir
inundation area. All but one site known to contain significant elements (i.e., human remains,
cupules/linear petroglyphs, possible large non-residential buildings) are located within the
footprint of the expanded reservoir. Three habitation sites, one with a possible large nonPacheco Reservoir Expansion Project
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residential building, are located in or partially in the existing Pacheco Reservoir and have been
subject to inundation since 1939. Two of the sites are in proposed temporary staging areas,
while the habitation site with the possible large non-residential building is associated with a
borrow and disposal site. One of these sites is also in an area slated for the restoration of lower
North Fork Pacheco Creek. Additional TCRs may be identified in the upstream and access/utility
regions of the APE not yet surveyed.
Once the expanded reservoir begins storing water, inundation of that portion of the upstream
region of the APE would have substantial adverse impacts on the significance of, and thus
significant impacts on 20 sites preliminarily determined to be TCRs subject to inundation by
permanently altering the sites, as discussed in Impact Cul-2 and Impact Cul-3. Also, the three
habitation sites preliminarily determined to be TCRs, including one habitat site with a possible
large non-residential building, periodically inundated by the existing Pacheco Reservoir could
experience significant impacts from construction activities, including grading, associated with
temporary staging areas, a permanent borrow and disposal site, and sediment
management/restoration of lower North Fork Pacheco Creek. PAMM CR-1 will be implemented
to ensure that construction is halted at the specific location in the event that human remains
(presumed to be a TCR) are discovered. At that point the County Coroner and Native American
Heritage Commission will be notified to identify a most likely descendent per Public Resources
Code 5097.
Potential TCRs in previously un-surveyed portions of the upstream and access/utility regions of
the APE could experience significant impacts from construction associated with SR 152
modifications, the power transmission line, and private landowner access roads. Furthermore,
buried archaeological sites with human remains or other items considered sacred to Native
American tribes could be uncovered during construction of other Project elements, which would
impact a TCR. Although PAMM CR-1 will be implemented by Valley Water, impacts to TCRs
resulting from construction of Alternative A in the upstream and utility/access regions of the APE
would be significant because there would be a substantial adverse change in the significance of
a TCR.
Based on the preliminary determination of TCRs described in Section 3.7.2.2, nine TCRs are
located within the downstream region of the APE. Although TCRs may be present in the
downstream region of the APE, changes to the flow regime in Pacheco Creek during
construction under Alternative A would not result in increases in erosion and related geomorphic
processes (e.g., bank erosion) that would result in substantial adverse changes to the
significance of archaeological resources preliminarily determined to be TCRs. As a result, there
would be no impact to TCRs in the downstream region of the APE during construction.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a will be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of TCRs. Mitigation Measure Cul-2b
requires that workers associated with operational activities receive training about what actions
are to be taken if a TCR is discovered. Measure Cul-2c would avoid TCRs, as feasible, or
require development and implementation of a Data Recovery and Treatment Plan considering
the presence TCRs. Mitigation Measure Cul-2d requires that all construction activities
associated with operational functions that involve ground disturbance outside of areas
previously impacted by construction activities be monitored by qualified archaeologists and
Native American tribal representatives to ensure that TCRs are recognized if they are
discovered. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
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protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known TCRs and unanticipated discoveries of TCRs that may be impacted by operation of
Alternative A. These mitigation measures would help to lessen the impacts to TCRs, but the
impacts would remain significant and unavoidable, as there would still be a substantial adverse
change in the significance of a TCR.
Operations
Operation of the expanded reservoir would result in fluctuation of water levels periodically (e.g.,
monthly) as described in Section 3.12 to meet the Project objectives. The fluctuation of the
water levels would cause erosion to 20 sites preliminarily determined to be TCRs associated
with the shoreline/inundation area of the expanded reservoir. Shoreline erosion could also
expose previously unknown TCRs, including those that contain human remains. PAMM CR-1
will be implemented to ensure that if a known TCR, or unanticipated discovery of a TCR that
may be exposed during operational activities (e.g., shoreline erosion, ground disturbance
associated with maintenance or repair activities) applicable operational actions will be halted. If
the site is associated with shoreline of the expanded reservoir the intent would be to maintain
the reservoir surface level so the TCR is not flooded if feasible. At that point the County Coroner
and Native American Heritage Commission will be notified to identify a most likely descendent
per Public Resources Code 5097. This PAMM will also require Valley Water to work with the
representative of the most likely descendent to develop and implement protocols. Avoidance of
impacts to TCRs documented within the areas subject to fluctuations in water levels of
Alternative A would not be feasible. Therefore, this impact would be significant.
Although TCRs may be present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek under Alternative A would not result in increases in erosion and
related geomorphic processes (e.g., bank erosion) that would result in substantial adverse
changes to the significance of archaeological resources preliminarily determined to be TCRs. As
a result, there would be no impact to TCRs in the downstream region of the APE during
operations.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if a TCR is discovered. Measure Cul-2c would avoid
TCRs during maintenance activities, as feasible, or require development and implementation of
a Data Recovery and Treatment Plan that considers the presence TCRs. Mitigation Measure
Cul-2d requires that all construction activities associated with operational functions that involve
ground disturbance outside of areas previously impacted by construction activities be monitored
by qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered. Mitigation Measure TCR-1 requires Valley Water to consult
with a representative of the most likely descendent and consulting tribes to develop and
implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known TCRs and unanticipated discoveries of TCRs that may be
impacted by operation of Alternative A. These mitigation measures would help to lessen the
impacts to TCRs, but the impacts would remain significant and unavoidable, as there would still
be a substantial adverse change in the significance of a TCR.
Comparison with Proposed Project
Alternative A would have similar impacts in comparison with the Proposed Project. During
construction, both Alternative A and the Proposed Project would impact the same number (28)
of archaeological resources preliminarily determined to be TCRs. Alternative A and the
Proposed Project would also impact the same number (20) of archeological resources
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preliminarily determined to be TCRs during operations through fluctuation of the expanded
reservoir.
Alternative B
Impact Cul-1: Cause a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations Section 15064.5.
Construction
One built environment historical resource recommended eligible for the NRHP/CRHR, P-43004126, also referred to as the O’Connor Ranch, is located within the reservoir footprint of
Alternative B. Alternative B would result in demolishing or materially altering in an adverse
manner those physical characteristics that contribute to the significance of the O’Connor Ranch
(i.e., reducing the integrity of the ranch complex with respect to location, setting, feeling,
association, design, materials and workmanship and adversely affecting the features that
existed during its period of significance) and any other historical resources identified in the
upstream region of the APE that are undiscovered. Additional built environment historical
resources may exist in portions of the upstream region of the APE that have not yet been
surveyed. This impact would be significant because there would be a substantial adverse
change in the significance of a historical resource pursuant to CCR Section 15064.5.
Two unevaluated built environment resources (i.e., a building and a ranch complex) that are
assumed eligible are within the access/utility region of the APE (see Table 3.7-7), but they would
not be impacted by construction of Alternative B. Built environment resources that could be
eligible within this region of the APE could also be impacted by construction of Alternative B.
Potential unknown additional built environment resources in this region of the APE could be
damaged or destroyed by access road improvements, construction of vehicular access
improvements on SR-152 and Kaiser-Aetna Road, landowner access roads, or the new power
transmission line. Accordingly, this impact would be significant because there would be a
substantial adverse change in the significance of a historical resource pursuant to CCR Section
15064.5.
Mitigation and Significance After Mitigation
Application of Mitigation Measure Cul-1a as described in Section 3.7.4.5 will ensure that all built
environment resources are identified within the APE and evaluated for NRHP/CRHR eligibility.
Because unevaluated built environment resources are known to occur within the access/utility
region of the APE, these are considered eligible to the NRHP and CRHR and unknown
additional built environment resources may occur in unsurveyed areas. Survey and eligibility
evaluations will be conducted within portions of the APE subject to construction. This mitigation
measure will ensure that all built environment resources within the upstream and access/utility
regions of the APE have been identified within areas subject to construction.
Application of Mitigation Measure Cul-1b, as described in Section 3.7.4.5, would lessen effects
to built environment resources, but would not reduce the impacts to less than significant levels.
Relocation of a building or structure to an appropriate location that simulates the original
location would allow preservation of the structure, but removal to a different location would alter
the historic relationship between the building and the landscape and cause an adverse effect if
that relationship is a contributing element to the eligibility of the resource, as is common in rural
landscape settings. If avoidance or relocation of a building or structure that is considered eligible
for the NRHP/CRHR is not feasible, and the resource must be demolished, the impacted
historical architectural resource would be documented to HABS or HAER specifications.
However, in some cases, documentation of an historical resource as mitigation for demolition
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also may not mitigate impacts to less than significant levels. As a result, impacts to built
environment historical resources would be significant and unavoidable.
Operations
Within the upstream and access/utility regions of the APE, Alternative B operations would
primarily be related to the control of water levels in the expanded reservoir and the maintenance
of the new dam and operations facilities. Because impacts to the O’Connor Ranch or other
historical buildings would have primarily consisted of removal during the construction phase,
operations would not further impact these resources. This impact would be less than significant
to historical built environment resources under Alternative B within the upstream and
access/utility regions of the APE.
Although historical built environment resources are present in the downstream region of the
APE, changes to the flow regime in Pacheco Creek would not result in increased water surface
elevations (i.e., water levels within channel) that would result in substantial adverse changes to
the significance of historical built environment resources. As a result, there would be no impact
to historical built environment resources in the downstream region of the APE.
Comparison with Proposed Project
Alternative B would have a similar impact to the Proposed Project, as the O’Connor Ranch
would be inundated. Impacts to built environment resources would occur during construction
under both Alternative B and the Proposed Project; therefore, Alternative B would have a similar
impact to the Proposed Project during operations.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
Construction
Twenty-five archaeological sites (22 Native American, two multi-component, one unknown) that
are historical resources are located throughout the upstream and access/utility regions of the
APEs and would be affected by construction of Alternative B. Seventeen sites would be subject
to inundation with the expanded reservoir. These include 14 Native American pre-contact sites,
the two multi-component sites with both Native American and historic era elements, and one site
of unknown affiliation. Three of these Native American sites and one of the multi-component
sites would also be impacted by construction of borrow and disposal areas, or construction of
access roads. Below the proposed new dam, eight sites (all Native American) would be subject
to construction impacts associated with permanent (e.g., dam access road, water conveyance
facilities, restoration of lower North Fork Pacheco Creek) and temporary (e.g., staging areas,
temporary access roads, borrow/disposal sites). Additional archaeological historical resources
may be identified in areas not yet surveyed, private landowner access roads, the new
transmission line alignment, and a new Kaiser-Aetna Road/SR 152 interchange.
Ground disturbing activities associated with both permanent and temporary facilities in both the
upstream, and access/utility regions of the APE (see Table 3.7-8) could damage the depositional
context of sites, as well as damage artifacts and features that contribute to the significance of
the resource. Vegetation clearing associated with construction on archaeological sites would
also cause a similar disturbance, as would the demolition of existing structures that are
associated with archaeological sites. These would represent substantial adverse changes to the
significance of these archaeological resources.
Sites below the full pool elevation of the expanded reservoir would be inundated (see “New
Inundation” category in Tables 3.7-8 and 3.7-9), which could cause artifacts exposed on the
ground surface to move during the initial filling of the reservoir. Shoreline erosion could result in
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impacts to known sites, as well as exposure and impacts to undocumented archaeological
resources. Inundation would saturate the soil matrix and cause artifacts to migrate through the
soil, modifying the depositional context. Extended saturation could also damage significant shell
or bone artifacts, as well as human burials (discussed under Impact Cul-3). These would
represent substantial adverse changes to the significance of these sites. As a result,
construction of the Alternative B would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2a, Cul-2b, Cul-2c, and Cul-2d would reduce
impacts to archaeological resources during Alternative B construction activities by conducting
surveys of unsurveyed areas, providing worker awareness training for construction personnel,
avoiding historical resources, preparing and implementing a Data Recovery and Treatment
Plan, monitoring ground disturbance in sensitive areas, and stopping work when sites are
discovered during construction. Application of these mitigation measures could reduce impacts
to some sites during construction, particularly to those below the new dam, however, these
mitigation measures would not lessen the impacts to all archaeological resources subject to
construction of Alternative B. In addition, sites within the inundation zone of the expanded
reservoir, particularly those subject to clearing and grading activities prior to reservoir filling
would be impacted during construction. As a result, impacts during construction would be
significant and unavoidable.
Operations
Project operations would impact those sites within the expanded reservoir that would be subject
to shoreline erosion and/or submergence periodically and to varying degrees as reservoir levels
fluctuate. These effects would be primarily to those sites located along the shoreline. Water
releases into lower North Fork Pacheco Creek could result in the exposure and/or erosion of
sites that could be buried under the sediment stored behind North Fork Dam. As a result,
operation of Alternative B would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Operation of Alternative B within the access/utility region of the APE would require periodic
maintenance of access roads (e.g., surfacing of existing roads) and the powerline corridor (e.g.,
non-motorized vegetation management). These maintenance activities would occur within the
area subject to construction previously and would not impact any new areas. These activities
would not be expected to cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be less than significant.
Although archaeological sites are present in the downstream region of the APE, changes to the
flow regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would result in substantial adverse changes to the
significance of archaeological resources. As a result, there would be no impact to archaeological
resources in the downstream region of the APE.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2b and Cul-2d would reduce impacts to
archaeological resources during Alternative B operations by providing worker awareness
training for operation personnel, and monitoring ground disturbance in sensitive areas
throughout the APE (e.g., repair or maintenance of facilities). In the event a known site or
unanticipated discovery of archaeological sites becomes exposed along the shoreline of the
expanded reservoir and observed during normal operational maintenance and monitoring
activities, these sites would be subject to the applicable requirements of Mitigation Measure CulPacheco Reservoir Expansion Project
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2d. Application of these mitigation measures could reduce impacts to some sites during
operations, however, these mitigation measures would not lessen the substantial adverse
changes to the significance of archaeological resources. As a result, impacts during operations
would be significant and unavoidable.
Comparison with Proposed Project
Alternative B would have a lesser impact in comparison with the Proposed Project, as this
alternative would inundate two fewer archaeological sites than the Proposed Project. Both
Alternative B and the Proposed Project would impact the same number of archaeological sites
downstream from the new dam. Overall, operations of Alternative B would also have a lesser
impact to archaeological sites through fluctuation of the reservoir than the Proposed Project.
Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Construction
No marked or dedicated cemeteries are known to exist within the upstream region of the APE;
however, human remains have been identified during survey at 13 Native American
archaeological sites within construction areas and the limits of the expanded reservoir. Three of
these 13 archeological sites containing human remains are inundated by the existing reservoir
and would be subject to sediment management actions under Alternative B. Human remains
may also be considered TCRs, as discussed in Section 3.7.2.2 and addressed under Impact
TCR-1. Five other habitation sites, all with the potential to contain human remains, are located
within the upstream and access/utility regions of the APE; of these, four are in the expanded
reservoir and would be subject to inundation and/or shoreline erosion. Human remains, or
habitation sites with the potential to contain human remains, may be discovered in the
access/utility region of the APE where surveys have not been conducted to-date; during surveys
human remains may also be discovered in conjunction with other types of archaeological sites
or in isolated instances.
In addition to clearing and grading activities in the upstream and access/utility regions of the
APE, sites with human remains may be damaged by initial inundation and or long-term
submergence and saturation of remains. Where sites with human remains could be subject to
water level fluctuations and reoccurring channelized flow, these physical processes could cause
human remains to move within the soil matrix. Ultimately human remains could disintegrate
more quickly than if left in dry ground or migrate to the top of the deposit and be transported
along the bottom of the reservoir. Grading in preparation for areas to be used as staging areas,
borrow/disposal areas, or access roads; vegetation and building removal; or for restoration
purposes could expose, crush, and move human remains, if present.
PAMM CR-1 will be implemented to ensure that construction is halted at the specific location in
the event that human remains are discovered. At that point the County Coroner and Native
American Heritage Commission will be notified to identify a most likely descendent per Public
Resources Code 5097. Although implementation of PAMM CR-1 would minimize impacts,
avoidance of impacts to human remains documented within the areas subject to construction
and initial inundation would not be feasible. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a would be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where human remains may be
present. Mitigation Measure Cul-2b requires that construction workers receive training about
what actions are to be taken if human remains are discovered. Mitigation Measure Cul-2c would
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avoid sites where human remains may be present or include developing and implementing a
Data Recovery and Treatment Plan considering the presence or potential presence of human
remains. Mitigation Measure Cul-2d requires that all construction activities that involve ground
disturbance in sensitive areas be monitored by qualified archaeologists and Native American
tribal representatives to ensure that human remains are recognized if they are uncovered during
construction. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by construction of Alternative
B. These mitigation measures would help to lessen the impacts to human remains, but the
impacts would remain significant and unavoidable, as some sites with human remains would be
disturbed during implementation of mitigation (e.g., as part of implementation of Data Recovery
and Treatment Plan such as capping sites) or through inadvertent discovery during construction.
Operations
Fluctuating water levels resulting from reservoir operations would cause erosion to sites known
to have human remains through wave action on the shoreline of the expanded reservoir. Human
remains have been identified during survey efforts at 10 Native American archaeological sites
within the limits of the expanded reservoir. Reservoir fluctuations could also expose human
remains at new locations. Human remains located downstream of the new dam within the
existing reservoir inundation areas would be subjected to less inundation than under existing
conditions. In addition, ground disturbance associated with maintenance and repair activities
within the upstream and access/utility regions of the APE could expose human remains at new
locations. PAMM CR-1 will be implemented to ensure that if a known site, or unanticipated
discovery of a site that contains human remains is exposed during operational activities (e.g.,
shoreline erosion of the expanded reservoir, ground disturbance associated with maintenance
or repair activities) applicable operational actions will be halted. If the site is associated with
expanded reservoir shoreline the intent would be to maintain reservoir surface so remains are
not flooded if feasible. At that point the County Coroner and Native American Heritage
Commission will be notified to identify a most likely descendent per Public Resources Code
5097. Although implementation of PAMM CR-1 would minimize impacts, avoidance of impacts
to human remains documented within upstream APE subject to operation of Alternative B would
not be feasible. Therefore, this impact would be significant in the upstream and access/utility
regions of the APE.
Although human remains are present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would disturb human remains. As a result, there would be no
impact to human remains in the downstream region of the APE.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if human remains are discovered. Mitigation
Measure Cul-2c would provide for avoiding sites where human remains may be present during
maintenance activities or include developing and implementing a Data Recovery and Treatment
Plan considering the presence or potential presence of human remains. Measure Cul-2d
requires that all construction activities associated with operational functions that involve ground
disturbance outside of areas previously impacted by construction activities be monitored by
qualified archaeologists and Native American tribal representatives to ensure that human
remains are recognized if they are uncovered. Mitigation Measure TCR-1 requires Valley Water
to consult with a representative of the most likely descendent and consulting tribes to develop
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and implement agreed-upon protocols for the treatment of both human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by operation of Alternative B. These mitigation measures would help to lessen the
impacts to human remains, but the impacts would remain significant and unavoidable, as sites
with human remains may be disturbed through inadvertent discovery during reservoir operations
(i.e., through shoreline erosion processes) or during maintenance and repair activities.
Comparison with Proposed Project
Alternative B would have a lesser impact in comparison with the Proposed Project. Both
Alternative B and the Proposed Project would impact the same number of known locations with
human remains during construction, including initial filling of the expanded reservoir. Operations
of Alternative B would also have a similar impact to known sites with human remains through
fluctuation of the reservoir than the Proposed Project. However, Alternative B would impact
fewer habitation sites, which could contain human remains, during construction and operation,
than the Proposed Project.
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource.
Construction
Based on the preliminary determination of TCRs described in Section 3.7.2.2, 25 TCRs,
including 24 TCRs within the upstream region of the APE and one TCR within the access/utility
region of the APE) would be affected by construction of Alternative B. Table 3.7-16 summarizes
the types of TCRs impacted by each construction activity, including the initial filling of the
reservoir and associated inundation, within the upstream and access/utility regions of the APE.
Consultations with Native American tribes have revealed that a variety of sites (villages, camps,
spiritual, and ceremonial locales) are significant to the Ohlone culture and that sites with human
remains are especially important. As described in Impact Cul-3, 13 sites with human remains
are known to be present within the preliminary determined TCRs in Table 3.7-14 within the
upstream region of the APE subject to construction and initial inundation of Alternative B Five
other habitation sites preliminary determined to be TCRs, all with the potential to contain human
burials, also are located within the upstream and access/utility regions of the APE subject to
construction of Alternative B.
Locations containing cupules (circular indentations) or linear grooves carved into rock outcrops,
which are associated with a spiritual or ceremonial purpose, are found at eight of the sites
preliminarily determined to be TCRs within the upstream region of the APE subject to
construction of Alternative B; most of these outcrops are located in habitation sites. Large
circular depressions, interpreted as possible large non-residential buildings, have been
identified at four of the sites preliminarily determined to be TCRs within the upstream region of
the APE subject to construction of Alternative B; one site was described as a “dance ground”
during consultations.
Fifteen habitation sites preliminary determined to be TCRs are located in the area associated
with the expanded reservoir and subject to inundation. All but one habitation site known to
contain significant elements (i.e., human remains, cupules/linear petroglyphs, possible large
non-residential buildings) are located within the footprint of the expanded reservoir. Three
habitation sites, one with a possible large non-residential building, are located in or partially in
the existing Pacheco Reservoir and have been subject to inundation since 1939. All three sites
are associated with proposed temporary staging areas, while the habitation site with a possible
large non-residential building is associated with a borrow and disposal site. Additional TCRs
resources may be identified in the upstream access/utility regions of the APE not yet surveyed.
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Table 3.7-16. Summary of Impacts to Preliminarily Identified TCRs by Alternative B in the
Upstream and Access/Utility Regions of the APE
Type of Impact of Alternative B
Type/# of Preliminarily
Total
Determined TCRs1
Preliminarily
Determined
TCRs1
Upstream Region of the APE
Ground Disturbing (Facilities)

3 Habitation
2 Artifact Scatter
1 Bedrock Milling Station

6

Ground Disturbing (Sediment Management)

3 Habitation
1 Artifact Scatter

4

New Inundation

15 Habitation
1 Rock Mound
1 Bedrock Milling Station / Cupules

17

Total for Upstream Region of the APE2

18 Habitation
3 Artifact Scatter
1 Rock Mound
1 Bedrock Milling Station / Cupules
1 Bedrock Milling Station

24

Ground Disturbing (Facilities)

1 Habitation

1

Total for Access Utility Region of the APE

1 Habitation

1

Access/Utility Region of APE

Notes:
1
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah
Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs
was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and
access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR
in Table 3.7-8 have been preliminarily determined to be TCRs.
2
Summation of impact types does not sum to total. Some TCR’s are impacted by both ground disturbing activities and new
inundation; such TCR’s are included only once in total.
3
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
"Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be
subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
"Ground Disturbing (Sediment Management)" impact category includes areas within the inundation area of the existing
reservoir between the existing dam and the new dam. Within these areas, sediment that has accumulated since the
construction of the existing dam would either be stabilized in place or removed via grading/excavation.
•
"New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded
reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to reservoir
fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly, impacts to
cultural resources and tribal resources would occur during operation, however, these resources would not be impacted
during construction.
Key:
AB = Assembly Bill
APE = Area of Potential Effect
CRHR = California Register of Historical Resources

EIR – Environmental Impact Report
NRHP = National Register of Historic Places
TCR = Tribal Cultural Resource

Once the expanded reservoir begins storing water, inundation of that portion of the upstream
region of the APE would have substantial adverse impacts on the significance of, and thus
significant impacts on 17 sites preliminarily determined to be TCRs subject to inundation by
permanently altering the sites, as discussed in Impact Cul-2 and Impact Cul-3. Also, the three
habitation sites preliminary determined to be TCRs, including one habitation site with a possible
large non-residential building, periodically inundated by the existing Pacheco Reservoir could
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experience significant impacts from construction activities, including grading, associated with
temporary staging areas, a permanent borrow and disposal site, and sediment
management/restoration of lower North Fork Pacheco Creek. PAMM CR-1 will be implemented
to ensure that construction is halted at the specific location in the event that human remains
(presumed to be a TCR) are discovered. At that point the County Coroner and Native American
Heritage Commission will be notified to identify a most likely descendent per Public Resources
Code 5097.
Potential TCRs in previously un-surveyed portions of the upstream and access/utility regions of
the APE could experience significant impacts from construction associated with SR 152 and
Kaiser-Aetna Road access improvements, the power transmission line, and private landowner
access roads. Furthermore, buried archaeological sites with human remains or other items
considered sacred to Native American tribes could be uncovered during construction of other
Project elements, which would impact a TCR. Although PAMM CR-1 will be implemented by
Valley Water, impacts to TCRs resulting from construction of Alternative B in the upstream and
utility/access regions of the APE would be significant because there would be a substantial
adverse change in the significance of a TCR.
Based on the preliminary determination of TCRs described in Section 3.7.2.2, nine TCRs are
located within the downstream region of the APE. Although TCRs may be present in the
downstream region of the APE, changes to the flow regime in Pacheco Creek during
construction under Alternative B would not result in increases in erosion and related geomorphic
processes (e.g., bank erosion) that would result in substantial adverse changes to the
significance of archaeological resources preliminarily determined to be TCRs. As a result, there
would be no impact to TCRs in the downstream region of the APE during construction.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a will be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where TCRs may occur.
Mitigation Measure Cul-2b requires that construction workers receive training about what
actions are to be taken if TCRs (e.g., human remains) are discovered. Measure Cul-2c would
avoid TCRs, as feasible, or require development and implementation of a Data Recovery and
Treatment Plan considering the presence TCRs. Mitigation Measure Cul-2d requires that all
construction activities that involve ground disturbance in sensitive areas be monitored by
qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered during construction. Mitigation Measure TCR-1 requires Valley
Water to consult with a representative of the most likely descendent and consulting tribes to
develop and implement agreed-upon protocols for the treatment of human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by construction of Alternative B. These mitigation measures would help to lessen the
impacts to TCRs but the impacts would remain significant and unavoidable, as the remains
would be disturbed.
Operations
Operation of the expanded reservoir would result in fluctuation of water levels periodically (e.g.,
monthly) as described in Section 3.12 to meet the Project objectives. The fluctuation of the
water levels would cause erosion to 17 sites preliminarily determined to be TCRs associated
with the shoreline/inundation area of the expanded reservoir. Shoreline erosion could also
expose previously unknown TCRs, including those that contain human remains. PAMM CR-1
will be implemented to ensure that if a known TCR, or unanticipated discovery of a TCR that
may be exposed during operational activities (e.g., shoreline erosion, ground disturbance
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associated with maintenance or repair activities) applicable operational actions will be halted. If
the site is associated with shoreline of the expanded reservoir the intent would be to maintain
the reservoir surface level so the TCR is not flooded if feasible. At that point the County Coroner
and Native American Heritage Commission will be notified to identify a most likely descendent
per Public Resources Code 5097. This PAMM will also require Valley Water to work with the
representative of the most likely descendent to develop and implement protocols. Avoidance of
impacts to TCRs documented within the areas subject to operation of Alternative B would not be
feasible. Therefore, this impact would be significant.
Although TCRs may be present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek under Alternative B would not result in increases in erosion and
related geomorphic processes (e.g., bank erosion) that would result in substantial adverse
changes to the significance of archaeological resources preliminarily determined to be TCRs. As
a result, there would be no impact to TCRs in the downstream region of the APE during
operations.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if a TCR is discovered. Measure Cul-2c would avoid
TCRs during maintenance activities, as feasible, or require development and implementation of
a Data Recovery and Treatment Plan that considers the presence TCRs. Mitigation Measure
Cul-2d requires that all construction activities associated with operational functions that involve
ground disturbance outside of areas previously impacted by construction activities be monitored
by qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered. Mitigation Measure TCR-1 requires Valley Water to consult
with a representative of the most likely descendent and consulting tribes to develop and
implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known TCRs and unanticipated discoveries of TCRs that may be
impacted by operation of Alternative B. These mitigation measures would help to lessen the
impacts to TCRs, but the impacts would remain significant and unavoidable, as there would still
be a substantial adverse change in the significance of a TCR.
Tribal cultural resources are/are not known to occur in the downstream region of the APE.
Although TCRs may be present in the downstream region of the APE, flow changes
implemented as part of Alternative B would not alter the current flow regime such that impacts to
TCRs (e.g., bank erosion) would occur. As a result, there would be no impact to TCRs in the
downstream APE.
Comparison with Proposed Project
Alternative B would have a lesser impact in comparison with the Proposed Project. During
construction, Alternative B would impact fewer archaeological resources preliminary determined
to be TCRs than the Proposed Project. During operations, Alternative B would impact fewer
archaeological resources preliminary determined to be TCRs than the Proposed Project.
Alternative C
Impact Cul-1: Cause a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations Section 15064.5.
Construction
One built environment historical resource recommended eligible for the NRHP/CRHR, P-43004126, also referred to as the O’Connor Ranch, is located within the reservoir footprint of
Alternative C. Alternative C would result in demolishing or materially altering in an adverse
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manner those physical characteristics that contribute to the significance of the O’Connor Ranch
(i.e., reducing the integrity of the ranch complex with respect to location, setting, feeling,
association, design, materials and workmanship and adversely affecting the features that
existed during its period of significance) and any other historical resources identified in the
upstream region of the APE that are undiscovered. This impact would be significant because
there would be a substantial adverse change in the significance of a historical resource
pursuant to CCR Section 15064.5.
Two unevaluated built environment resources (i.e., a building and a ranch complex) that are
assumed eligible are within the access/utility region of the APE (see Table 3.7-7), but they would
not be impacted by construction of Alternative C. Built environment resources that could be
eligible within this region of the APE could also be impacted by construction of Alternative C.
Potential unknown additional built environment resources in this region of the APE could be
damaged or destroyed by access road improvements, construction of vehicular access
improvements on SR-152 and Kaiser-Aetna Road, landowner access roads, or the new power
transmission line. Accordingly, this impact would be significant because there would be a
substantial adverse change in the significance of a historical resource pursuant to CCR Section
15064.5
Mitigation and Significance After Mitigation
Application of Mitigation Measure Cul-1a as described in Section 3.7.4.5 will ensure that all built
environment resources are identified within the APE and evaluated for NRHP/CRHR eligibility.
Because unevaluated built environment resources are known to occur within the access/utility
region of the APE, these are considered eligible to the NRHP and CRHR and unknown
additional built environment resources may occur in unsurveyed areas. Survey and eligibility
evaluations will be conducted within portions of the APE subject to construction. This mitigation
measure will ensure that all built environment resources within the upstream and access/utility
regions of the APE have been identified within areas subject to construction.
Application of Mitigation Measure Cul-1b, as described in Section 3.7.4.5, would lessen effects
to built environment resources, but would not reduce the impacts to less than significant levels.
Relocation of a building or structure to an appropriate location that simulates the original
location would allow preservation of the structure, but removal to a different location would alter
the historic relationship between the building and the landscape and cause an adverse effect if
that relationship is a contributing element to the eligibility of the resource, as is common in rural
landscape settings. If avoidance or relocation of a building or structure that is considered eligible
for the NRHP/CRHR is not feasible, and the resource must be demolished, the impacted
historical architectural resource would be documented to HABS or HAER specifications.
However, in some cases, documentation of an historical resource as mitigation for demolition
also may not mitigate impacts to less than significant levels. As a result, impacts to built
environment historical resources would be significant and unavoidable.
Operations
Within the within the upstream and access/utility regions of the APE, Alternative C operations
would primarily be related to the control of water levels in the expanded reservoir and the
maintenance of the new dam and operations facilities. Because impacts to the O’Connor Ranch
or other historical buildings would have primarily consisted of removal during the construction
phase, operations would not further impact these resources. This impact would be less than
significant to historical built environment resources under Alternative C within the upstream and
access/utility regions of the APE.
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Although historical built environment resources are present in the downstream region of the
APE, changes to the flow regime in Pacheco Creek would not result in increased water surface
elevations (i.e., water levels within channel) that would result in substantial adverse changes to
the significance of historical built environment resources. As a result, there would be no impact
to historical built environment resources in the downstream region of the APE.
Comparison with Proposed Project
Alternative C would have a similar impact to the Proposed Project, as the O’Connor Ranch
would be inundated. Impacts to built environment resources would occur during construction
under both Alternative C and the Proposed Project; therefore, Alternative C would have a similar
impact as the Proposed Project during operations.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
Construction
Twenty-five archaeological sites (22 Native American, two multi-component, one unknown) that
are historical resources are located throughout the upstream and access/utility regions of the
APEs and would be affected by construction of Alternative C. Twenty-one sites would be subject
to inundation with the expanded reservoir. These include 18 Native American pre-contact sites,
the two multi-component sites with both Native American and historic era elements, and one site
of unknown affiliation. Seven of these Native American sites and would also be impacted by
construction of borrow and disposal areas, or construction of access roads. Below the proposed
new dam, four sites (all Native American) would be subject to construction impacts associated
with permanent (e.g., dam access road, water conveyance facilities, restoration of lower North
Fork Pacheco Creek) and temporary (e.g., staging areas, temporary access roads,
borrow/disposal sites). Additional archaeological historical resources may be identified in areas
not yet surveyed, private landowner access roads, the new power transmission line alignment,
and new Kaiser-Aetna Road/SR 152 access improvements.
Ground disturbing activities associated with both permanent and temporary facilities in both the
upstream, and access/utility regions of the APE (see Table 3.7-8) could damage the depositional
context of sites, as well as damage artifacts and features that contribute to the significance of
the resource. Vegetation clearing associated with construction on archaeological sites would
also cause a similar disturbance, as would the demolition of existing structures that are
associated with archaeological sites. These would represent substantial adverse changes to the
significance of these archaeological resources.
Sites below the full pool elevation of the expanded reservoir would be inundated (see “New
Inundation” category in Tables 3.7-8 and 3.7-9), which could cause artifacts exposed on the
ground surface to move during the initial filling of the reservoir. Shoreline erosion could result in
impacts to known sites, as well as exposure and impacts to undocumented archaeological
resources. Inundation would saturate the soil matrix and cause artifacts to migrate through the
soil, modifying the depositional context. Extended saturation could also damage significant shell
or bone artifacts, as well as human burials (discussed under Impact Cul-3). These would
represent substantial adverse changes to the significance of these sites. As a result,
construction of Alternative C would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2a, Cul-2b, Cul-2c, and Cul-2d would reduce
impacts to archaeological resources during Alternative C construction activities by conducting
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surveys of unsurveyed areas, providing worker awareness training for construction personnel,
avoiding historical resources, preparing, and implementing a Data Recovery and Treatment
Plan, monitoring ground disturbance in sensitive areas, and stopping work when sites are
discovered during construction. Application of these mitigation measures could reduce impacts
to some sites during construction, particularly to those below the new dam, however, these
mitigation measures would not lessen the impacts to all archaeological resources subject to
construction of Alternative C. In addition, sites within the inundation zone of the expanded
reservoir, particularly those subject to clearing and grading activities prior to reservoir filling
would be impacted during construction. As a result, impacts during construction would be
significant and unavoidable.
Operations
Project operations would impact those sites within the expanded reservoir that would be subject
to shoreline erosion and/or submergence periodically and to varying degrees as reservoir levels
fluctuate. These effects would be primarily to those sites located along the shoreline. Water
releases into lower North Fork Pacheco Creek could result in the exposure and/or erosion of
sites that could be buried under the sediment stored behind North Fork Dam. As a result,
operation of Alternative C would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Operation of Alternative C within the access/utility region of the APE would require periodic
maintenance of access roads (e.g., surfacing of existing roads) and the powerline corridor (e.g.,
non-motorized vegetation management). These maintenance activities would occur within the
area subject to construction previously and would not impact any new areas. These activities
would not be expected to cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be less than significant.
Although archaeological sites are present in the downstream region of the APE, changes to the
flow regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would result in substantial adverse changes to the
significance of archaeological resources. As a result, there would be no impact to archaeological
resources in the downstream region of the APE.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2b and Cul-2d would reduce impacts to
archaeological resources during Alternative C operations by providing worker awareness
training for operation personnel, and monitoring ground disturbance in sensitive areas
throughout the APE (e.g., repair or maintenance of facilities). In the event a known site or
unanticipated discovery of archaeological sites becomes exposed along the shoreline of the
expanded reservoir and observed during normal operational maintenance and monitoring
activities, these sites would be subject to the applicable requirements of Mitigation Measure Cul2d. Application of these mitigation measures could reduce impacts to some sites during
operations, however, these mitigation measures would not lessen the substantial adverse
changes to the significance of archaeological resources. As a result, impacts during operations
would be significant and unavoidable.
Comparison with Proposed Project
Considering both construction and operations, Alternative C would have a lesser impact than
the Proposed Project. During construction, Alternative C would impact three fewer
archaeological sites than the Proposed Project. During operations, Alternative C would impact
one additional archaeological site than the Proposed Project through fluctuation of the reservoir.
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Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Construction
No marked or dedicated cemeteries are known to exist within the upstream APE; however,
human remains have been identified during survey at 13 Native American archaeological sites
within construction areas and the limits of the expanded reservoir. Three of these 13
archeological sites containing human remains are inundated by the existing reservoir and would
continue to be inundated under Alternative C. Human remains may also be considered TCRs,
as discussed in Section 3.7.2.2, and addressed under Impact TCR-1. Five other habitation sites,
all with the potential to contain human remains, are located within the upstream region and
access/utility regions of the APE; of these, four are within the limits of the expanded reservoir
and would be subject to inundation and/or shoreline erosion Human remains, or habitation sites
with the potential to contain human remains, may be discovered in the access/utility region of
the APE where surveys have not been conducted to-date; during surveys human remains may
also be discovered in conjunction with other types of archaeological sites or in isolated
instances.
In addition to clearing and grading activities in the upstream and access/utility regions of the
APE, sites with human remains may be damaged by initial inundation and or long-term
submergence and saturation of remains. Where sites with human remains could be subject to
water level fluctuations and reoccurring channelized flow, these physical processes could cause
human remains to move within the soil matrix. Ultimately human remains could disintegrate
more quickly than if left in dry ground or migrate to the top of the deposit and be transported
along the bottom of the reservoir. Grading in preparation for areas to be used as staging areas,
borrow/disposal areas, or access roads; vegetation and building removal; or for restoration
purposes could expose, crush, and move human remains, if present.
PAMM CR-1 will be implemented to ensure that construction is halted at the specific location in
the event that human remains are discovered. At that point the County Coroner and Native
American Heritage Commission will be notified to identify a most likely descendent per Public
Resources Code 5097. Although PAMM CR-1 would minimize impacts, avoidance of impacts to
human remains documented within the areas subject to construction and initial inundation would
not be feasible. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a would be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where human remains may be
present. Mitigation Measure Cul-2b requires that construction workers receive training about
what actions are to be taken if human remains are discovered. Mitigation Measure Cul-2c would
avoid sites where human remains may be present or include developing and implementing a
Data Recovery and Treatment Plan considering the presence or potential presence of human
remains. Mitigation Measure Cul-2d requires that all construction activities that involve ground
disturbance in sensitive areas be monitored by qualified archaeologists and Native American
tribal representatives to ensure that human remains are recognized if they are uncovered during
construction. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by construction of Alternative
C. These mitigation measures would help to lessen the impacts to human remains, but the
impacts would remain significant and unavoidable, as some sites with human remains would be
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disturbed during implementation of mitigation (e.g., as part of implementation of Data Recovery
and Treatment Plan such as capping sites) or through inadvertent discovery during construction.
Operations
Fluctuating water levels resulting from reservoir operations would cause erosion to sites known
to have human remains through wave action on the shoreline of the expanded reservoir. Human
remains have been identified during survey efforts at 13 Native American archaeological sites
within the limits of the expanded reservoir. Three of these 13 archeological sites containing
human remains are inundated by the existing reservoir and would continue to be inundated and
subject to shoreline erosion under Alternative C. Reservoir fluctuations could also expose
human remains at new locations. Human remains located downstream of the new dam within
the existing reservoir inundation areas would be subjected to less inundation than under existing
conditions. In addition, ground disturbance associated with maintenance and repair activities
within the upstream and access/utility regions of the APE could expose human remains at new
locations. PAMM CR-1 will be implemented to ensure that if a known site, or unanticipated
discovery of a site that contains human remains is exposed during operational activities (e.g.,
shoreline erosion of the expanded reservoir, ground disturbance associated with maintenance
or repair activities) applicable operational actions will be halted. If the site is associated with
expanded reservoir shoreline the intent would be to maintain reservoir surface so remains are
not flooded if feasible. At that point the County Coroner and Native American Heritage
Commission will be notified to identify a most likely descendent per Public Resources Code
5097. Although implementation of PAMM CR-1 would minimize impacts, avoidance of impacts
to human remains documented within the upstream APE subject to operation of Alternative C
would not be feasible. Therefore, this impact would be significant in the upstream and
access/utility regions of the APE.
Although human remains are present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would disturb human remains. As a result, there would be no
impact to human remains in the downstream region of the APE.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if human remains are discovered. Measure Cul-2c
would provide for avoiding TCRs during maintenance activities or include developing and
implementing a Data Recovery and Treatment Plan considering the presence or potential
presence of human remains. Mitigation Measure Cul-2d requires that all construction activities
associated with operational functions that involve ground disturbance outside of areas
previously impacted by construction activities be monitored by qualified archaeologists and
Native American tribal representatives to ensure that human remains are recognized if they are
uncovered. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by operation of Alternative C.
These mitigation measures would help to lessen the impacts to human remains, but the impacts
would remain significant and unavoidable, as sites with human remains may be disturbed
through inadvertent discovery during reservoir operations (i.e., through shoreline erosion
processes) or during maintenance and repair activities.
Comparison with Proposed Project
Alternative C would have a similar impact in comparison with the Proposed Project. Both
Alternative C and the Proposed Project would impact the same number of known locations with
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human remains during construction, including initial filling of the expanded reservoir. Alternative
C would impact one less habitation site, which could contain human remains, during both
construction and operation than the Proposed Project. However, Alternative C would impact
three more known locations with human remains during operations in comparison with the
Proposed Project.
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource.
Construction
Based on the preliminary determination of TCRs described in Section 3.7.2.2, 25 TCRs,
including 24 TCRs within the upstream region of the APE and one TCR within the access/utility
region of the APE) would be affected by construction of Alternative C. Table 3.7-17 summarizes
the types of TCRs impacted by each construction activity, including the initial filling of the
reservoir and associated inundation within the upstream and access/utility regions of the APE.
Consultations with the tribes have revealed that a variety of sites (villages, camps, spiritual, and
ceremonial locales) are significant to the Ohlone culture and that sites with human remains are
especially important. As described in Impact Cul-3, 13 sites with human remains are known to
be present within preliminarily determined TCRs in Table 3.7-17 within the upstream region of
the APE subject to construction and initial inundation of Alternative C. Five other habitation sites
preliminarily determined to be TCRs, all with the potential to contain human remains, also are
located within the upstream and utility/access regions of the APE subject to construction of
Alternative C.
Locations containing cupules (circular indentations) or linear grooves carved into rock outcrops,
which are associated with a spiritual or ceremonial purpose, are found at eight of the sites
preliminary determined to be TCRs within the upstream region of the APE subject to the
construction of Alternative C; most of these outcrops are co-located in habitation sites. Large
circular depressions, interpreted as possible large non-residential buildings, have been
identified at four of the sites preliminary determined to be TCRs within the upstream region of
the APE subject to construction of Alternative C; one site was described as a “dance ground”
during consultations. All habitation sites are located in the area associated with the expanded
reservoir and subject to inundation. All habitation sites known to contain significant elements
(i.e., human remains, cupules/linear petroglyphs, possible large non-residential buildings) are
located within the footprint of the expanded reservoir. Additional TCRs may be identified in the
upstream and access/utility regions of the APE not yet surveyed.
Once the expanded reservoir begins storing water, inundation of that portion of the upstream
region of the APE would have substantial adverse impacts on the significance of, and thus
significant impacts on 18 TCRs subject to inundation by permanently altering the sites, as
discussed in Impact Cul-2 and Impact Cul-3. In addition, three additional TCRs, currently
inundated by the existing reservoir, would continue to be inundated by the expanded reservoir.
All habitation sites periodically inundated by the existing Pacheco Reservoir could experience
significant impacts from construction activities, including grading, associated with temporary
staging areas, a permanent borrow and disposal site, and sediment management/restoration of
lower North Fork Pacheco Creek. PAMM CR-1 will be implemented to ensure that construction
is halted at the specific location in the event that human remains (presumed to be a TCR) are
discovered. At that point the County Coroner and Native American Heritage Commission will be
notified to identify a most likely descendent per Public Resources Code 5097.
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Table 3.7-17. Summary of Impacts to Preliminarily Identified TCRs by Alternative C in the
Upstream and Access/Utility Regions of the APE
Type of Impact of Alternative C
Type/# of Preliminarily
Total
Determined TCRs1
Preliminarily
Determined
TCRs1
Upstream Region of the APE
Ground Disturbing (Facilities)

5 Habitation
2 Artifact Scatter
1 Bedrock Milling Station

8

Non-Ground Disturbing Construction Areas

2 Habitation

2

New Inundation

18 Habitation
1 Artifact Scatter
1 Rock Mound
1 Bedrock Milling Station / Cupules

21

18 Habitation
3 Artifact Scatter
1 Rock Mound
1 Bedrock Milling Station
1 Bedrock Milling Station / Cupules

24

Ground Disturbing (Facilities)

1 Habitation

1

Total for Access Utility Region of the APE

1 Habitation

1

Total for Upstream Region of the APE2

Access/Utility Region of APE

Notes:
1
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah
Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs
was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and
access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR
in Table 3.7-8 have been preliminarily determined to be TCRs.
2
Summation of impact types does not sum to total. Some TCR’s are impacted by both ground disturbing activities and new
inundation; such TCR’s are included only once in total.
3
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
"Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be
subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
"New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded
reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to reservoir
fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly, impacts to
cultural resources and tribal resources would occur during operation, however, these resources would not be impacted
during construction.
•
"Non-Ground Disturbing Construction Areas" impact category includes areas to adjacent to proposed project facilities
required for construction access or staging areas. No excavation or other ground disturbing activities (e.g., subsurface)
would occur in these areas during construction.
Key:
AB = Assembly Bill
APE = Area of Potential Effect
CRHR = California Register of Historical Resources

EIR – Environmental Impact Report
NRHP = National Register of Historic Places
TCR = Tribal Cultural Resource

Potential TCRs in previously un-surveyed portions of the upstream and access/utility regions of
the APE could experience significant impacts from construction associated with SR 152 and
Kaiser-Aetna Road access improvements, the power transmission line, and private landowner
access roads. Furthermore, buried archaeological sites with human remains or other items
considered sacred to Native American tribes could be uncovered during construction of other
Project elements, which would impact a TCR. Although PAMM CR-1 will be implemented by
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Valley Water, impacts to TCRs resulting from construction of Alternative C in the upstream and
utility/access regions of the APE would be significant because there would be a substantial
adverse change in the significance of a TCR.
Based on the preliminary determination of TCRs described in Section 3.7.2.2, nine TCRs are
located within the downstream region of the APE. Although TCRs may be present in the
downstream region of the APE, changes to the flow regime in Pacheco Creek during
construction under Alternative C would not result in increases in erosion and related geomorphic
processes (e.g., bank erosion) that would result in substantial adverse changes to the
significance of archaeological resources preliminarily determined to be TCRs. As a result, there
would be no impact to TCRs in the downstream region of the APE during construction.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a will be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where TCRs may occur.
Mitigation Measure Cul-2b requires that construction workers receive training about what
actions are to be taken if TCRs (e.g., human remains) are discovered. Measure Cul-2c would
avoid TCRs, as feasible, or require development and implementation of a Data Recovery and
Treatment Plan considering the presence TCRs. Mitigation Measure Cul-2d requires that all
construction activities that involve ground disturbance in sensitive areas be monitored by
qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered during construction. Mitigation Measure TCR-1 requires Valley
Water to consult with a representative of the most likely descendent and consulting tribes to
develop and implement agreed-upon protocols for the treatment of human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by construction of Alternative C. These mitigation measures would help to lessen the
impacts to TCRs but the impacts would remain significant and unavoidable, as the remains
would be disturbed.
Operations
Operation of the expanded reservoir would result in fluctuation of water levels periodically (e.g.,
monthly) as described in Section 3.12 to meet the Project objectives. The fluctuation of the
water levels would cause erosion to 21 sites preliminarily determined to be TCRs associated
with the shoreline/inundation area of the expanded reservoir. Shoreline erosion could also
expose previously unknown TCRs, including those that contain human remains. PAMM CR-1
will be implemented to ensure that if a known TCR, or unanticipated discovery of a TCR that
may be exposed during operational activities (e.g., shoreline erosion, ground disturbance
associated with maintenance or repair activities) applicable operational actions will be halted. If
the site is associated with shoreline of the expanded reservoir the intent would be to maintain
the reservoir surface level so the TCR is not flooded if feasible. At that point the County Coroner
and Native American Heritage Commission will be notified to identify a most likely descendent
per Public Resources Code 5097. This PAMM will also require Valley Water to work with the
representative of the most likely descendent to develop and implement protocols. Avoidance of
impacts to TCRs documented within the areas subject to fluctuations in water levels of
Alternative C would not be feasible. Therefore, this impact would be significant.
Although TCRs may be present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek under Alternative C would not result in increases in erosion and
related geomorphic processes (e.g., bank erosion) that would result in substantial adverse
changes to the significance of archaeological resources preliminarily determined to be TCRs. As
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a result, there would be no impact to TCRs in the downstream region of the APE during
operation.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if a TCR is discovered. Measure Cul-2c would avoid
TCRs during maintenance activities, as feasible, or require development and implementation of
a Data Recovery and Treatment Plan that considers the presence TCRs. Mitigation Measure
Cul-2d requires that all construction activities associated with operational functions that involve
ground disturbance outside of areas previously impacted by construction activities be monitored
by qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered. Mitigation Measure TCR-1 requires Valley Water to consult
with a representative of the most likely descendent and consulting tribes to develop and
implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known TCRs and unanticipated discoveries of TCRs that may be
impacted by operation of Alternative C. These mitigation measures would help to lessen the
impacts to TCRs, but the impacts would remain significant and unavoidable, as there would still
be a substantial adverse change in the significance of a TCR.
Comparison with Proposed Project
Considering both construction and operations, Alternative C would have a lesser impact than
the Proposed Project. During construction, Alternative C would impact three fewer
archaeological resources preliminary determined to be TCRs than the Proposed Project. During
operations, Alternative C would impact one additional archaeological resource preliminarily
determined to be a TCR than the Proposed Project.
Alternative D
Impact Cul-1: Cause a substantial adverse change in the significance of a historical resource
pursuant to California Code of Regulations Section 15064.5.
Construction
One built environment historical resource recommended eligible for the NRHP/CRHR, P-43004126, also referred to as the O’Connor Ranch, is located within the reservoir footprint of
Alternative D. Alternative D would result in demolishing or materially altering in an adverse
manner those physical characteristics that contribute to the significance of the O’Connor Ranch
(i.e., reducing the integrity of the ranch complex with respect to location, setting, feeling,
association, design, materials and workmanship and adversely affecting the features that
existed during its period of significance) and any other historical resources identified in the
upstream region of the APE that are undiscovered. Additional built environment historical
resources may exist in portions of the upstream region of the APE that have not yet been
surveyed. This impact would be significant because there would be a substantial adverse
change in the significance of a historical resource pursuant to CCR Section 15064.5.
Two unevaluated built environment resources (i.e., a building and a ranch complex) that are
assumed eligible are within the access/utility region of the APE (see Table 3.7-7), but they would
not be impacted by construction of Alternative D. Built environment resources that could be
eligible within this region of the APE could also be impacted by construction of Alternative D.
Potential unknown additional built environment resources in this region of the APE could be
damaged or destroyed by access road improvements, construction of vehicular access
improvements on SR-152 and Kaiser-Aetna Road, landowner access roads, or the new power
transmission line. Accordingly, this impact would be significant because there would be a
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substantial adverse change in the significance of a historical resource pursuant to CCR Section
15064.5.
Mitigation and Significance After Mitigation
Application of Mitigation Measure Cul-1a as described in Section 3.7.4.5 will ensure that all built
environment resources are identified within the APE and evaluated for NRHP/CRHR eligibility.
Because unevaluated built environment resources are known to occur within the access/utility
region of the APE, these are considered eligible to the NRHP and CRHR and unknown
additional built environment resources may occur in unsurveyed areas. Survey and eligibility
evaluations will be conducted within portions of the APE subject to construction. This mitigation
measure will ensure that all built environment resources within the upstream and access/utility
regions of the APE have been identified within areas subject to construction.
Application of Mitigation Measure Cul-1b, as described in Section 3.7.4.5, would lessen effects
to built environment resources, but would not reduce the impacts to less than significant levels.
Relocation of a building or structure to an appropriate location that simulates the original
location would allow preservation of the structure, but removal to a different location would alter
the historic relationship between the building and the landscape and cause an adverse effect if
that relationship is a contributing element to the eligibility of the resource, as is common in rural
landscape settings. If avoidance or relocation of a building or structure that is considered eligible
for the NRHP/CRHR is not feasible, and the resource must be demolished, the impacted
historical architectural resource would be documented to HABS or HAER specifications.
However, in some cases, documentation of an historical resource as mitigation for demolition
also may not mitigate impacts to less than significant levels. As a result, impacts to built
environment historical resources would be significant and unavoidable.
Operations
Within the within the upstream and access/utility regions of the APE, Alternative D operations
would primarily be related to the control of water levels in the expanded reservoir, and the
maintenance of the new dam and operations facilities. Because impacts to the O’Connor Ranch
or other historical buildings would have primarily consisted of removal during the construction
phase, operations would not further impact these resources. This impact would be less than
significant to historical built environment resources under Alternative D within the upstream and
access/utility regions of the APE.
Although historical built environment resources are present in the downstream region of the
APE, changes to the flow regime in Pacheco Creek would not result in increased water surface
elevations (i.e., water levels within channel) that would result in substantial adverse changes to
the significance of historical built environment resources. As a result, there would be no impact
to historical built environment resources in the downstream region of the APE.
Comparison with Proposed Project
Alternative D would have a similar impact to the Proposed Project, as it would inundate the
O’Connor Ranch. Impacts to built environment resources would occur during construction under
both Alternative D and the Proposed Project; there Alternative D would have a similar impact as
the Proposed Project during operations.
Impact Cul-2: Cause a substantial adverse change in the significance of an archaeological
resource pursuant to California Code of Regulations Section 15064.5.
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Construction
Twenty-five archaeological sites (22 Native American, two multi-component, one unknown) that
are historical resources are located throughout the upstream and access/utility regions of the
APEs and would be affected by construction of Alterative D. Twenty sites would be subject to
inundation with the expanded reservoir. These are 17 Native American pre-contact sites, the two
multi-component sites with both Native American and historic era elements, and one site of
unknown affiliation. Five of these Native American sites would also be impacted by construction
of borrow and disposal areas, or construction of access roads. Below the proposed new dam,
five sites (all Native American) would be subject to construction impacts associated with
permanent (e.g., dam access road, water conveyance facilities, restoration of lower North Fork
Pacheco Creek) and temporary (e.g., staging areas, temporary access roads, borrow/disposal
sites). Additional archaeological historical resources may be identified in areas not yet surveyed,
private landowner access roads, the new transmission line alignment, and a new Kaiser-Aetna
Road/SR 152 interchange.
Ground disturbing activities associated with both permanent and temporary facilities in both the
upstream, and access/utility regions of the APE (see Table 3.7-7) could damage the depositional
context of sites, as well as damage artifacts and features that contribute to the significance of
the resource. Vegetation clearing associated with construction on archaeological sites would
also cause a similar disturbance, as would the demolition of existing structures that are
associated with archaeological sites. These would represent substantial adverse changes to the
significance of these archaeological resources.
Sites below the full pool elevation of the expanded reservoir would be inundated (see “New
Inundation” category in Tables 3.7-7 and 3.7-8), which could cause artifacts exposed on the
ground surface to move during the initial filling of the reservoir. Shoreline erosion could result in
impacts to known sites, as well as exposure and impacts to undocumented archaeological
resources. Inundation would saturate the soil matrix and cause artifacts to migrate through the
soil, modifying the depositional context. Extended saturation could also damage significant shell
or bone artifacts, as well as human remains (discussed under Impact Cul-3). These would
represent substantial adverse changes to the significance of these sites. As a result,
construction of Alternative D would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2a, Cul-2b, Cul-2c, and Cul-2d would reduce
impacts to archaeological resources during Alternative D construction activities by conducting
surveys of unsurveyed areas, providing worker awareness training for construction personnel,
avoiding historical resources, preparing and implementing a Data Recovery and Treatment
Plan, monitoring ground disturbance in sensitive areas, and stopping work when sites are
discovered during construction. Application of these mitigation measures could reduce impacts
to some sites during construction, particularly to those below the new dam, however, these
mitigation measures would not lessen the impacts to all archaeological resources subject to
construction of Alternative D. In addition, sites within the inundation zone of the expanded
reservoir, particularly those subject to clearing and grading activities prior to reservoir filling
would be impacted during construction. As a result, impacts during construction would be
significant and unavoidable.
Operations
Project operations would impact those sites within the expanded reservoir that would be subject
to shoreline erosion and/or submergence periodically and to varying degrees as reservoir levels
fluctuate. These effects would be primarily to those sites located along the shoreline. Water
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releases into lower North Fork Pacheco Creek could result in the exposure and/or erosion of
sites that could be buried under the sediment stored behind North Fork Dam. As a result,
operation of Alternative D would cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be significant.
Operation of Alternative D within the access/utility region of the APE would require periodic
maintenance of access roads (e.g., surfacing of existing roads) and the powerline corridor (e.g.,
non-motorized vegetation management). These maintenance activities would occur within the
area subject to construction previously and would not impact any new areas. These activities
would not be expected to cause substantial adverse changes to the significance of
archaeological resources. Therefore, this impact would be less than significant.
Although archaeological sites are present in the downstream region of the APE, changes to the
flow regime in Pacheco Creek would not result in increases in erosion and related geomorphic
process (See Section 3.12) that would result in substantial adverse changes to the significance
of archaeological resources. As a result, there would be no impact to archaeological resources
in the downstream region of the APE.
Mitigation and Significance After Mitigation
Implementation of Mitigation Measures Cul-2b and Cul-2d would reduce impacts to
archaeological resources during Alternative D operations by providing worker awareness
training for operation personnel and monitoring ground disturbance in sensitive areas
throughout the APE (e.g., repair or maintenance of facilities). In the event a known site or
unanticipated discovery of archaeological sites becomes exposed along the shoreline of the
expanded reservoir and observed during normal operational maintenance and monitoring
activities, these sites would be subject to the applicable requirements of Mitigation Measure Cul2d. Application of these mitigation measures could reduce impacts to some sites during
operations, however, these mitigation measures would not lessen the substantial adverse
changes to the significance of archaeological resources. As a result, impacts during operations
would be significant and unavoidable.
Comparison with Proposed Project
Considering both construction and operations, Alternative D would have a lesser impact than
the Proposed Project. During construction, Alternative D would impact three fewer
archaeological sites than the Proposed Project. During operations, Alternative D would impact
one additional archaeological resource than the Proposed Project through fluctuation of the
reservoir.
Impact Cul-3: Disturb any human remains, including those interred outside of formal cemeteries.
Construction
No marked or dedicated cemeteries are known to exist within the upstream region of the APE;
however, human remains have been identified during survey at 13 Native American
archaeological sites within construction areas and the limits of the expanded reservoir. Three of
these 13 archeological sites containing human remains are inundated by the existing reservoir
and would continue to be inundated under Alternative D. Human remains may also be
considered TCRs, as discussed in Section 3.7.2.2, and addressed under Impact TCR-1. Five
other habitation sites, all with the potential to contain human remains, are located within the
upstream and access/utility regions of the APE; of those, four are in the reservoir and would be
subject to inundation and/or shoreline erosion. Human remains, or habitation sites with the
potential to contain human remains, may be discovered in areas that have not yet been
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surveyed; during surveys human remains may also be discovered in conjunction with other
types of archaeological sites or in isolated instances.
In addition to clearing and grading activities in the upstream and access/utility regions of the
APE, sites with human remains may be damaged by initial inundation and or long-term
submergence and saturation of remains. Where sites with human remains could be subject to
water level fluctuations and reoccurring channelized flow, these physical processes could cause
human remains to move within the soil matrix. Ultimately human remains could disintegrate
more quickly than if left in dry ground or migrate to the top of the deposit and be transported
along the bottom of the reservoir. Grading in preparation for areas to be used as staging areas,
borrow/disposal areas, or access roads; vegetation and building removal; or for restoration
purposes could expose, crush, and move human remains, if present.
PAMM CR-1 will be implemented to ensure that construction is halted at the specific location in
the event that human remains are discovered. At that point the County Coroner and Native
American Heritage Commission will be notified to identify a most likely descendent per Public
Resources Code 5097. Although PAMM CR-1 would minimize impacts, avoidance of impacts to
human remains documented within the areas subject to construction and inundation would not
be feasible. Therefore, this impact would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a would be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where human remains may be
present. Mitigation Measure Cul-2b requires that construction workers receive training about
what actions are to be taken if human remains are discovered. Mitigation Measure Cul-2c would
avoid sites where human remains may be present or include developing and implementing a
Data Recovery and Treatment Plan considering the presence or potential presence of human
remains. Mitigation Measure Cul-2d requires that all construction activities that involve ground
disturbance in sensitive areas be monitored by qualified archaeologists and Native American
tribal representatives to ensure that human remains are recognized if they are uncovered during
construction. Mitigation Measure TCR-1 requires Valley Water to consult with a representative of
the most likely descendent and consulting tribes to develop and implement agreed-upon
protocols for the treatment of human remains and cultural artifacts, respectively, associated with
known sites and unanticipated discoveries that may be impacted by construction of Alternative
D. These mitigation measures would help to lessen the impacts to human remains, but the
impacts would remain significant and unavoidable, as some sites with human remains would be
disturbed during implementation of mitigation (e.g., as part of implementation of Data Recovery
and Treatment Plan such as capping sites) or through inadvertent discovery during construction.
Operations
Fluctuating water levels resulting from reservoir operations would cause erosion to sites known
to have human remains through wave action on the shoreline of the expanded reservoir. Human
remains have been identified during survey efforts at 13 Native American archaeological sites
within the limits of the expanded reservoir. Three of these 13 archeological sites containing
human remains are inundated by the existing reservoir and would continue to be inundated and
subject to shoreline erosion under Alternative D. Reservoir fluctuations could also expose
human remains at new locations. Human remains located downstream of the new dam within
the existing reservoir inundation areas would be subjected to less inundation than under existing
conditions. In addition, ground disturbance associated with maintenance and repair activities
within the upstream and access/utility regions of the APE could expose human remains at new
locations. PAMM CR-1 will be implemented to ensure that if a known site, or unanticipated
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discovery of a site that contains human remains is exposed during operational activities (e.g.,
shoreline erosion of the expanded reservoir, ground disturbance associated with maintenance
or repair activities) applicable operational actions will be halted. If the site is associated with
expanded reservoir shoreline the intent would be to maintain reservoir surface so remains are
not flooded if feasible. At that point the County Coroner and Native American Heritage
Commission will be notified to identify a most likely descendent per Public Resources Code
5097. Although implementation of PAMM CR-1 would minimize impacts, avoidance of impacts
to human remains documented within the upstream APE subject to operation of Alternative D
would not be feasible. Therefore, this impact would be significant in the upstream and
access/utility regions of the APE.
Although human remains are present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek would not result in increases in erosion and related geomorphic
processes (See Section 3.12) that would disturb human remains. As a result, there would be no
impact to human remains in the downstream region of the APE.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if human remains are discovered. Mitigation
Measure Cul-2c would provide for avoiding sites where human remains may be present during
maintenance activities or include developing and implementing a Data Recovery and Treatment
Plan considering the presence or potential presence of human remains. Measure Cul-2d
requires that all construction activities associated with operational functions that involve ground
disturbance outside of areas previously impacted by construction activities be monitored by
qualified archaeologists and Native American tribal representatives to ensure that human
remains are recognized if they are uncovered. Mitigation Measure TCR-1 requires Valley Water
to consult with a representative of the most likely descendent and consulting tribes to develop
and implement agreed-upon protocols for the treatment of both human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by operation of Alternative D. These mitigation measures would help to lessen the
impacts to human remains, but the impacts would remain significant and unavoidable, as sites
with human remains may be disturbed through inadvertent discovery during reservoir operations
(i.e., through shoreline erosion processes) or during maintenance and repair activities.
Comparison with Proposed Project
Alternative D would have a similar impact in comparison with the Proposed Project. Both
Alternative D and the Proposed Project would impact the same number of known locations with
human remains during construction, including initial filling of the expanded reservoir. Alternative
D would impact one less habitation site, which could contain human remains, during both
construction and operation than the Proposed Project. However, Alternative D would impact
three more known locations with human remains during operations in comparison with the
Proposed Project.
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal cultural
resource.
Construction
Based on the preliminary determination of TCRs described in Section 3.7.2.2, 25 TCRs,
including 24 TCRs within the upstream region of the APE and one TCR within the access/utility
region of the APE) would be affected by construction of Alternative D. Table 3.7-18 summarizes
the types of TCRs impacted by each construction activity, including the initial filling of the
reservoir and associated inundation, within the upstream and access/utility regions of the APE.
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Consultations with Native American tribes have revealed that a variety of sites (villages, camps,
spiritual, and ceremonial locales) are significant to the Ohlone culture and that sites with burials
are especially important. As described in Impact Cul-3, 13 sites with human remains are known
to be present within preliminarily determined TCRs in Table 3.7-18 within the upstream region
of the APE subject to construction and initial inundation of Alternative D. Five other habitation
sites preliminarily determined to be TCRs, all with the potential to contain human remains, also
are located within the upstream and access and utility regions of the APE subject to construction
of Alternative D.
Locations containing cupules (circular indentations) or linear grooves carved into rock outcrops,
which are associated with a spiritual or ceremonial purpose, are found at eight of the sites
preliminarily determined to be TCRs within the upstream region of the APE subject to
construction of Alternative D; most of these outcrops are located in habitation sites. Large
circular depressions, interpreted as possible large non-residential buildings, have been
identified at four of the sites preliminarily determined to be TCRs within the upstream region of
the APE subject to construction of Alternative D; one site was described as a “dance ground”
during consultations.
All habitation sites are located in the area associated with the expanded reservoir and subject to
inundation. All habitation sites known to contain significant elements (i.e., human remains,
cupules/linear petroglyphs, possible large non-residential buildings) are located within the
footprint of the expanded reservoir. Additional TCRs may be identified in the access/utility region
of the APE not yet surveyed.
Once the expanded reservoir begins storing water, inundation of that portion of the upstream
region of the APE would have substantial adverse impacts on the significance of, and thus
significant impacts on 18 TCRs subject to inundation by permanently altering the sites, as
discussed in Impact Cul-2 and Impact Cul-3. In addition, three additional TCRs, currently
inundated by the existing reservoir, would continue to be inundated by the expanded reservoir.
All habitation sites periodically inundated by the existing Pacheco Reservoir could experience
significant impacts from construction activities, including grading, associated with temporary
staging areas, a permanent borrow and disposal site, and sediment management/restoration of
lower North Fork Pacheco Creek. PAMM CR-1 will be implemented to ensure that construction
is halted at the specific location in the event that human remains (presumed to be a TCR) are
discovered. At that point the County Coroner and Native American Heritage Commission will be
notified to identify a most likely descendent per Public Resources Code 5097.
Potential TCRs in previously un-surveyed portions of the upstream and access/utility regions of
the APE could experience significant impacts from construction associated with SR 152
modifications, the power transmission line, and private landowner access roads. Furthermore,
buried archaeological sites with human remains or other items considered sacred to Native
American tribes could be uncovered during construction of other Project elements, which would
impact a TCR. Although PAMM CR-1 will be implemented by Valley Water, impacts to TCRs
resulting from construction of Alternative D in the upstream and utility/access regions of the APE
would be significant because there would be a substantial adverse change in the significance of
a TCR.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.7-83

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.7
Cultural Resources and Tribal Cultural Resources

Table 3.7-18. Summary of Impacts to Preliminarily Identified TCRs by Alternative D in the
Upstream and Access/Utility Regions of the APE
Type of Impact of Alternative D
Type/# of Preliminarily
Total
Determined TCRs1
Preliminarily
Determined
TCRs1
Upstream Region of the APE
Ground Disturbing (Facilities)

4 Habitation
2 Artifact Scatter
1 Bedrock Milling Station

7

Non-Ground Disturbing Construction Areas

2 Habitation

2

New Inundation

18 Habitation
1 Artifact Scatter
1 Rock Mound
1 Bedrock Milling Station / Cupules

21

18 Habitation
3 Artifact Scatter
1 Rock Mound
1 Bedrock Milling Station
1 Bedrock Milling Station / Cupules

24

Ground Disturbing (Facilities)

1 Habitation

1

Total for Access Utility Region of the APE

1 Habitation

1

Total for Upstream Region of the APE2

Access/Utility Region of APE

Notes:
1
As field investigations and technical studies supporting eligibility determinations for inclusion in the NRHP and CRHR are in
progress within the upstream and access/utility regions of the APE and consultation under AB 52 is ongoing with the Amah
Mutsun Tribal Band, Indian Canyon Mutsun Band of Costanoan, and Ohlone Indian Tribe, preliminary determination of TCRs
was based on available information. For the purposes of this Draft EIR, archaeological resources within the upstream and
access/utility regions of the APE identified as “eligible,” “likely eligible,” or “indeterminate,” for inclusion in the NRHP and CRHR
in Table 3.7-8 have been preliminarily determined to be TCRs.
2
Summation of impact types does not sum to total. Some TCR’s are impacted by both ground disturbing activities and new
inundation; such TCR’s are included only once in total.
3
Impacts characterized per below. In some instances, a resource may be impacted by multiple construction and/or operational
activities:
•
"Ground Disturbing (Facilities)" impact category includes areas within the footprint of proposed facilities and would be
subject to ground disturbing activities during the construction phase. These areas would be subject to ground
disturbing activities such as excavation and grading of native soils.
•
"New Inundation" impact category includes both new and existing areas subjected to inundation from the expanded
reservoir during long-term reservoir operations and would be subject to shoreline erosion processes due to reservoir
fill and drawdown; no ground disturbing construction activities are proposed in these areas. Accordingly, impacts to
cultural resources and tribal resources would occur during operation, however, these resources would not be impacted
during construction.
•
"Non-Ground Disturbing Construction Areas" impact category includes areas to adjacent to proposed project facilities
required for construction access or staging areas. No excavation or other ground disturbing activities (e.g., subsurface)
would occur in these areas during construction.
Key:
AB = Assembly Bill
APE = Area of Potential Effect
CRHR = California Register of Historical Resources

EIR – Environmental Impact Report
NRHP = National Register of Historic Places
TCR = Tribal Cultural Resource

Based on the preliminary determination of TCRs described in Section 3.7.2.2, nine TCRs are
located within the downstream region of the APE. Although TCRs may be present in the
downstream region of the APE, changes to the flow regime in Pacheco Creek during
construction under Alternative D would not result in increases in erosion and related geomorphic
processes (e.g., bank erosion) that would result in substantial adverse changes to the
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significance of archaeological resources preliminarily determined to be TCRs. As a result, there
would be no impact to TCRs in the downstream region of the APE during construction.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2a will be implemented by Valley Water to ensure that areas where
surveys have not been completed (e.g., access/utility region of APE) will be surveyed prior to
construction to determine the occurrence and location of sites where TCRs may occur.
Mitigation Measure Cul-2b requires that construction workers receive training about what
actions are to be taken if TCRs (e.g., human remains) are discovered. Measure Cul-2c would
avoid TCRs, as feasible, or require development and implementation of a Data Recovery and
Treatment Plan considering the presence TCRs. Mitigation Measure Cul-2d requires that all
construction activities that involve ground disturbance in sensitive areas be monitored by
qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered during construction. Mitigation Measure TCR-1 requires Valley
Water to consult with a representative of the most likely descendent and consulting tribes to
develop and implement agreed-upon protocols for the treatment of human remains and cultural
artifacts, respectively, associated with known sites and unanticipated discoveries that may be
impacted by construction of Alternative D. These mitigation measures would help to lessen the
impacts to TCRs but the impacts would remain significant and unavoidable, as the remains
would be disturbed.
Operations
Operation of the expanded reservoir would result in fluctuation of water levels periodically (e.g.,
monthly) as described in Section 3.12 to meet the Project objectives. The fluctuation of the
water levels would cause erosion to 21 sites preliminarily determined to be TCRs associated
with the shoreline/inundation area of the expanded reservoir. Shoreline erosion could also
expose previously unknown TCRs, including those that contain human remains. PAMM CR-1
will be implemented to ensure that if a known TCR, or unanticipated discovery of a TCR that
may be exposed during operational activities (e.g., shoreline erosion, ground disturbance
associated with maintenance or repair activities) applicable operational actions will be halted. If
the site is associated with shoreline of the expanded reservoir the intent would be to maintain
the reservoir surface level so the TCR is not flooded if feasible. At that point the County Coroner
and Native American Heritage Commission will be notified to identify a most likely descendent
per Public Resources Code 5097. This PAMM will also require Valley Water to work with the
representative of the most likely descendent to develop and implement protocols. Avoidance of
impacts to TCRs documented within the areas subject to fluctuations in water levels of
Alternative D would not be feasible. Therefore, this impact would be significant.
Although TCRs may be present in the downstream region of the APE, changes to the flow
regime in Pacheco Creek under Alternative D would not result in increases in erosion and
related geomorphic processes (e.g., bank erosion) that would result in substantial adverse
changes to the significance of archaeological resources preliminarily determined to be TCRs. As
a result, there would be no impact to TCRs in the downstream region of the APE during
operations.
Mitigation and Significance After Mitigation
Mitigation Measure Cul-2b requires that workers associated with operational activities receive
training about what actions are to be taken if a TCR is discovered. Measure Cul-2c would avoid
TCRs during maintenance activities, as feasible, or require development and implementation of
a Data Recovery and Treatment Plan that considers the presence TCRs. Mitigation Measure
Cul-2d requires that all construction activities associated with operational functions that involve
ground disturbance outside of areas previously impacted by construction activities be monitored
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by qualified archaeologists and Native American tribal representatives to ensure that TCRs are
recognized if they are discovered. Mitigation Measure TCR-1 requires Valley Water to consult
with a representative of the most likely descendent and consulting tribes to develop and
implement agreed-upon protocols for the treatment of human remains and cultural artifacts,
respectively, associated with known TCRs and unanticipated discoveries of TCRs that may be
impacted by operation of Alternative D. These mitigation measures would help to lessen the
impacts to TCRs, but the impacts would remain significant and unavoidable, as there would still
be a substantial adverse change in the significance of a TCR.
Comparison with Proposed Project
Considering both construction and operations, Alternative D would have lesser impact than the
Proposed Project. During construction, Alternative D would impact three fewer archaeological
resources preliminary determined to be TCRs than the Proposed Project. During operations,
Alternative D would impact one additional archaeological resource preliminarily determined to
be a TCR than the Proposed Project.
3.7.4.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts of the Proposed Project and project alternatives identified above. Each
mitigation measure is numbered to correspond to the impact it addresses (e.g., Mitigation
Measure Cul-1a addresses Impact Cul-1).
Mitigation Measure Cul-1a: Conduct Built Environment Surveys of Previously Unstudied
Portions of the Upstream and Access/Utility Regions of the APE Prior to Construction (Proposed
Project, Alternatives A, B, C, and D), and Determine Substantial Adverse Effects to Them.
Valley Water will survey all remaining portions of the upstream and access/utility regions of the
APE where access was previously unavailable (i.e., Henry W. Coe State Park; portions of the
private landowner access roads; portions of the new power transmission line alignment and
related power facilities; portions of the frontage road, auxiliary access road and new access
improvements at SR 152 and Kaiser-Aetna Road; and a larger area for potential borrow
material) for built environment resources prior to initiating Project construction. Identified
resources will be recorded on the appropriate California Department of Parks and Record 523
forms and evaluated for listing in the NRHP and CRHR. Evaluations will be prepared by an
architectural historian or historian who meets the U.S. Secretary of the Interior’s professional
qualifications. Records will be submitted to the Northwest Information Center or Central
California Information Center of the CHRIS, as appropriate.
Valley Water will determine whether any of the additional built environment resources should be
considered “historical resources,” and if so whether the Project would cause substantial adverse
changes to them. For these properties, Mitigation Measure Cul-1b would be implemented.
Mitigation Measure Cul-1b: Avoid, Repair, or Relocate Structures Experiencing Significant
Impacts, or Record Built Environment Resources to Historic American Buildings Survey and
Historic American Engineering Record Standards (Proposed Project, Alternatives A, B, C, and
D)
Because construction of Project facilities would result in substantial adverse changes to
buildings or structures that are considered historical resources, Valley Water will provide that
any alterations, including relocation, to historic buildings or structures will conform to the
Secretary of the Interior’s Standards for the Treatment of Historic Properties and Guidelines for
Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings (Grimmer 2017).
Valley Water will seek to avoid impacts to historic buildings or structures if feasible. If avoidance
or relocation of a building or structure that is considered eligible for the NRHP/CRHR is not
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feasible, and the resource must be demolished, Valley Water will retain a qualified architectural
historian who meets the U.S. Secretary of Interior’s professional standards to document the
impacted historical architectural resource to HABS or HAER specifications. HABS and HAER
documentation packages will be submitted to the Northwest Information Center or Central
California Information Center of the CHRIS, as appropriate.
Mitigation Measure Cul-2a – Conduct Pedestrian Archaeological Surveys of Previously
Unsurveyed Portions of the Upstream and Access/Utility Regions of the APE Prior to
Construction (Proposed Project, Alternatives A, B, C, and D).
Valley Water will survey all remaining portions of the upstream and access/utility regions of the
APE where access was previously unavailable ( i.e., Henry W. Coe State Park; portions of the
private landowner access roads; portions of the new power transmission line alignment and
related power facilities; portions of the frontage road, auxiliary access road and new access
improvements at SR 152 and Kaiser-Aetna Road; and a larger area for potential borrow
material) for archaeological resources prior to initiating Project construction. Identified resources
will be recorded on the appropriate California Department of Parks and Record 523 forms.
Records will be submitted to the Northwest Information Center or Central California Information
Center of the CHRIS, as appropriate. Surveys, including site recordation, will be commensurate
with the protocols used by Far Western in the original Project surveys (as documented in the
Cultural Resources and Tribal Cultural Resources Appendix). The results of the surveys will be
documented in an Archaeological Survey Report; the final report will be submitted to the
appropriate Information Centers of the CHRIS.
Valley Water will determine whether any of the additional archaeological resources should be
considered “historical resources,” and if so whether the Project would cause substantial adverse
changes to them. For these resources, Mitigation Measure Cul-2c would be implemented. For
any additional archaeological resources determined to be “historical resources,” Valley Water
will work with consulting tribes (i.e., Amah Mutsun Tribal Band, Indian Canyon Mutsun Band of
Costanoan, and Ohlone Indian Tribe) to determine if the identified “historical resources” are
TCRs. For these “historical resources” determined to be TCRs, Mitigation Measure TCR-1
would be implemented.
Mitigation Measure Cul-2b – Pre-construction Cultural Resources Awareness Training
(Proposed Project, Alternatives A, B, C, and D)
Valley Water will provide a cultural resources awareness training program to all construction
personnel active on the Project within the APE during earth moving activities throughout the
duration of Project construction. The training will be conducted in person, or via a video or
PowerPoint presentation to be viewed by all construction personnel involved in ground
disturbing activities prior to working on the Project within the APE. The training will be developed
and conducted in coordination with a qualified archaeologist meeting the U.S. Secretary of
Interior standards for professional archaeologists and a representative or representatives from
culturally affiliated Native American tribe(s) who have participated in consultations with Valley
Water. The program will include relevant information regarding sensitive cultural resources
(including human remains and burials), applicable regulations, protocols for avoidance, and
consequences of violating state laws and regulations. The worker cultural resources awareness
program will also describe appropriate avoidance and minimization measures for resources that
have the potential to be located on within the Project APE and will outline what to do and whom
to contact if any potential archaeological resources, human remains and burials, or artifacts are
encountered. The program will also underscore the requirement for confidentiality and culturally
appropriate treatment of any finds of significance to Native Americans and behaviors, consistent
with Native American Tribal values.
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Mitigation Measure Cul 2c– Avoid Historical Resources or Prepare and Implement a Data
Recovery and Treatment Plan (Proposed Project, Alternatives A, B, C, and D)
Valley Water will determine whether archaeological sites that are “historical resources,” because
they have been determined eligible for listing in the NRHP and CRHR, can be avoided by
construction or operations (including maintenance activities), and will take actions for avoidance
or minimization of impacts, if feasible. For example, historical resources located in the
inundation area of the expanded reservoir cannot be avoided. However, some elements of the
Project would, if feasible, be redesigned by Valley Water to avoid or minimize impacts to
historical resources, such a moving a temporary access road to go around a site; or modifying
the shape of a borrow area to avoid a resource. In addition, some construction activities would
be designed, such as disposal areas within the new inundation area, to provide protection to
historical resources by minimizing threats of shoreline erosion. A Data Recovery and Treatment
Plan shall be prepared by a qualified archaeologist to address impacts to those archaeological
historical resources that cannot be avoided by Project construction and operation. The Data
Recovery and Treatment Plan will be consistent with requirements in Public Resources Code
Section 21083.2 and Section 15126.4(b) of the CEQA Guidelines. The Data Recovery and
Treatment Plan will include a research design to identify research questions as the focus data
recovery efforts, as well as detail the field and laboratory methods to address the questions. The
Data Recovery and Treatment Plan will also include a specific discussion of the methods and
level of effort at each site for data recovery excavations, which are an acceptable form of
mitigation under Section 15126.4(b)(3)(c) of the CEQA Guidelines. Specific plans for Native
American sites will be prepared in consultation with consulting Native American tribes. Valley
Water will ensure that data recovery and treatment shall be scheduled such that the actions will
be completed in advance of construction involving impacted sites and/or inundation of impacted
sites.
Mitigation Measure Cul-2d – Prepare a Monitoring and Unanticipated Discoveries Plan
(Proposed Project, Alternatives A, B, C, and D)
Valley Water will prepare a Monitoring and Unanticipated Discoveries Plan in consultation with
participating Native American tribes prior to the initiation of Project construction. The Monitoring
and Unanticipated Discoveries Plan will ensure that ground disturbance (grading, trenching,
vegetation clearing, and grubbing with a backhoe or other mechanical methods) in all areas
sensitive for archaeological sites, such as areas with relatively flat topography adjacent to North
Pacheco Creek or other water sources, will be monitored by a qualified archaeologist.
Monitoring will take place at locations within 100 feet of NRHP/CRHR-eligible sites or at
locations identified as cultural resource environmentally sensitive areas. Monitoring will also
occur in areas identified by the archaeological principal investigator as sensitive for buried
archaeological deposits. Protocols for monitoring, such as scheduling, personnel
responsibilities, chain of command, and reporting will be detailed in the Monitoring and
Unanticipated Discoveries Plan.
The Monitoring and Unanticipated Discoveries Plan will also address the accidental discovery of
archaeological resources. If historical or unique archaeological artifacts are accidentally
discovered during construction, work in affected areas will be restricted or stopped until proper
protocols are met. Work at the location of the find will halt immediately within 100- feet of the
find. A “no work” zone shall be established utilizing appropriate flagging to delineate the
boundary of this zone. If an archaeological or tribal monitor are not present at the time of the
discovery, a qualified archaeologist, who meets the U.S. Secretary of the Interior’s professional
standards, will visit the discovery site as soon as practicable for identification and evaluation
pursuant to Section 21083.2 of the Public Resources Code and Section 15064.5 of the CEQA
Guidelines. If the archaeologist determines that the archaeological find is not an “historical” or
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“unique archaeological” resource and thus not significant, construction may resume. If the
archaeologist determines that the archaeological find is significant, the archaeologist will
determine if the find can be avoided and, if so, will detail avoidance procedures. If the
archaeological find cannot be avoided, the archaeologist will develop within 48 hours an Action
Plan which will include provisions to minimize impacts and, if required, a Data Recovery Plan
that will follow the protocols outlined in the Data Recovery and Treatment Plan described in
Mitigation Measure Cul-2c.
Mitigation Measure TCR-1: Avoid Tribal Cultural Resources or Develop Treatment for Tribal
Cultural Resources in Consultation with Tribes (Proposed Project, Alternatives A, B, C, and D)
Valley Water will determine whether TCRs can be avoided by construction or operation
(including maintenance activities), and will take actions for avoidance or minimization of
impacts, if feasible. Avoidance or minimization measures would be similar to those identified for
historical resources that are archaeological sites, such a moving a temporary access road to go
around a site or modifying the shape of a borrow area to avoid a resource. Valley Water will
work with consulting tribes (i.e., Amah Mutsun Tribal Band ,Indian Canyon Mutsun Band of
Costanoan, and Ohlone Indian Tribe) to develop appropriate treatments for addressing
avoidance and protection of sites, where feasible, and for unavoidable impacts to TCRs. These
treatments will build on treatments applied to the treatment of human remains or burials during
the evaluation phase for sites known to contain human remains, as well as for sites where
human remains were not known to exist. Treatments under this mitigation measure would
include implementation of agreed-upon protocols for the treatment of both human remains and
cultural artifacts. For example, treatment could include, but not limited to, the removal of human
remains for reburial at a protected area above the reservoir pool and repatriation of cultural
items for treatment or curation by the consulting tribe. Capping or armoring TCRs within the
inundation area of the expanded reservoir would be considered to lessen the erosion processes
caused by fluctuating reservoir levels.
Regular post-construction monitoring of the expanded reservoir inundation areas (i.e., reservoir
shoreline given storage levels), with a focus on sites known to contain TCRs, would identify
locations where human remains or burials or other significant objects have become exposed,
and thus allow for treatment of exposed remains. Valley Water would be responsible for
monitoring to verify that agreed upon protocols are implemented. Implementation of this
mitigation measure would also include collaborative archaeological research about the history of
indigenous cultures and people of the area (e.g., APE).
3.7.4.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Project to contribute to
significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable future projects listed in Table 3.1-2. The geographic scope
of potential cumulative cultural and tribal cultural impacts encompasses the Project APE and its
vicinity, within approximately 12 miles of the Project APE. Projects within this range have the
potential to impact cultural resources and TCRs similar and related to those resources within the
Project APE. The following projects would contribute to potential cumulative impacts to cultural
resources and TCRs.
California High-Speed Rail (HSR) Project. Part of the first phase of the San Jose to Merced
portion of California HSR System and would traverse Pacheco Pass adjacent to SR 152,
primarily through a tunnel to the south of Pacheco Creek, and overlaps with portions of the
downstream area of the Project study area, and the Pacheco Creek Restoration Project (see
description below) proposed by the Santa Clara Valley Habitat Agency. Based on the cultural
resources information presented in the 2020 Draft EIR/Environmental Impact Statement (EIS)
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(California High Speed Rail Authority 2020), the HSR Project San Jose to Merced Pacheco
Pass Section would impact one Native American archaeological site that overlaps with the
downstream region of the APE for the Proposed Project and Alternatives A through D; because
HSR areas east of this location would be underground, there would be no additional impacts to
cultural resources until the tunnel daylights near San Luis Reservoir. No specific TCRs were
identified in this portion of the HSR Project.
Gonzaga Ridge Wind Repowering Project. This is a renewable wind energy generation
development project to be constructed and operated in Pacheco State Park in Merced County.
The project is located on the ridge south of the access/utility region of the Project APE and west
of San Luis Reservoir. It has a similar construction timeline as those proposed for the Proposed
Project and Alternatives A through D. As reported in the 2020 Draft EIR (California Department
of Parks and Recreation 2019), six archaeological sites were identified within the project area,
all of which would be avoided by project construction. No TCRs were identified. Thus, the
Gonzaga Ridge Wind Repowering Project would not affect any known cultural resources or
TCRs that are eligible for the NRHP/CRHR, although buried archaeological sites could be
discovered during construction.
•

Pacheco Creek Restoration Project. This is a restoration project along Pacheco Creek
that overlaps with portions of the downstream region of the APE and the proposed HSR
Project corridor (described above). According to the Final EIR/EIS for the Santa Clara
Valley Habitat Plan (Santa Clara County et al. 2012), the No Project Alternative as well
as on-going activities within Pacheco Creek would have no or limited potential to impact
cultural resources; similar to the impacts for cultural resources in the downstream region
of the APE.

•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project. Neither of the APEs established for these two projects
have any overlap with the Project APE, however, the boundaries of the APEs established
for these two projects overlap in a number of locations. Due to this overlap, the
discussion of cultural resources with respect to impacts on built environment and
archaeological resources is very similar with respect to both environmental setting and
impact analysis. EIRs for both projects disclose that there are a number of cultural
resources, both built environment and archaeological that occur within the respective
APEs. The Sisk Dam Raise EIR identified one significant impacts on cultural resources.
This impact would encompass two Native American archaeological sites and a separate
Native American archaeological district that are listed in the NRHP/CRHR; a built
environment historic district that has been recommended eligible for listing in the
NRHP/CRHR; and seven Native American pre-contact sites of indeterminate eligibility
pending evaluation studies. Three specific mitigation measures (intended to reduce this
impact to less than significant) were identified in the Sisk Dam Raise EIR. The Sisk Dam
Modification EIR disclosed that two historic period road segments and five cultural
resources would be impacted, but these impacts were determined to be less than
significant. Neither of these EIRs identified any TCRs that occur within the respective
APEs.

The Project and action alternatives, in combination with the projects listed above, would result in
significant cumulative impacts to historical resources, archaeological resources, human
remains, and TCRs. The Proposed Project or Alternatives A through D incremental contributions
to these impacts would be cumulatively considerable pre-mitigation, given the Project’s
significant impacts to built environment resources, archaeological resources, human remains,
and TCRs.
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Mitigation Measures
There are no additional mitigation measures proposed to address cumulative effects. As
described in section 3.20.3.7, mitigation measures for the Proposed Project and Alternatives A
through D are:
•

Mitigation Measure Cul-1a: Conduct Built Environment Surveys of Previously Unstudied
Portions of the Upstream and Access/Utility Regions of the APE Prior to Construction
and Determine Substantial Adverse Effects to Them

•

Mitigation Measure Cul-1b: Avoid, Repair, or Relocate t Structures Experiencing
Significant Impacts, or Record Built Environment Resources to Historic American
Buildings Survey and Historic American Engineering Record Standards

•

Mitigation Measure Cul-2a – Conduct Pedestrian Archaeological Surveys of Previously
Unsurveyed Portions of the Upstream and Access/Utility Regions of the APE Prior to
Construction

•

Mitigation Measure Cul 2b – Pre-construction Cultural Resources Awareness Training

•

Mitigation Measure Cul 2c– Avoid Historical Resources or Prepare a Data Recovery and
Treatment Plan

•

Mitigation Measure Cul-2d - Prepare a Monitoring and Unanticipated Discoveries Plan

•

Mitigation Measure TCR-1 - Avoid Tribal Cultural Resources or Develop Treatment for
Tribal Cultural Resources in Consultation with Tribes

Impact Significance after Mitigation
The above mitigation measures would reduce impacts to cultural and tribal cultural resources,
but even with the implementation of proposed mitigation measures, the Project’s and
alternatives’ contribution to cumulative cultural and tribal cultural resources impacts would
remain cumulatively considerable, and therefore, significant and unavoidable.
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This section describes energy resources within the vicinity of the Pacheco Reservoir Expansion
Project (Project). The environmental and regulatory setting is provided as well as an analysis of
impacts to energy resources from implementation of the Project.
3.8.1

Environmental Setting

3.8.1.1 Regional and Local Setting
California’s energy system includes electricity, natural gas, and petroleum (e.g., gasoline, diesel,
Jet A fuel). According to the California Energy Commission (CEC), California’s energy system
generates 71 percent of the electricity, 10 percent of the natural gas, and 31 percent of the
petroleum consumed or used in the state. The rest of the state’s energy and energy sources are
imported and includes electricity from the Pacific Northwest and the Southwest; natural gas
purchases from Canada, the Rocky Mountain states, and the southwest; and petroleum
imported from Alaska and foreign sources (CEC 2019a, 2019b, and 2019c). Construction and
operation of the Project would require the use of electricity and fuel for vehicles and equipment,
primarily in the form of gasoline, diesel, and to a lesser degree Jet A fuel. Therefore, those
energy resources are discussed below in the context of the regional and local setting for the
Project (e.g., Project study area for energy).
Electricity
The production of electricity requires the consumption or conversion of energy resources
including natural gas, coal, water, nuclear, and renewable sources such as wind, solar, and
geothermal. Of the electricity generated in California in 2019, 34.2 percent was generated by
natural gas-fired power plants, 2.96 percent was generated by coal-fired power plants, 14.6
percent came from large hydroelectric dams, 8.98 percent came from nuclear power plants, and
7.34 percent from unspecified sources. The remaining 31.7 percent in-state total electricity
production was supplied by renewable sources including solar, biomass, geothermal, small
hydro, and wind power (CEC 2019a).
Electricity is distributed via a network of high voltage transmission lines commonly referred to as
the power grid. Electricity consumption in Santa Clara County for 2019 was 16,664 gigawatthours (gWh) (CEC 2019d). Silicon Valley Clean Energy (SVCE) is the local public utility, and
Pacific Gas and Electric Company (PG&E) is the energy supplier in Santa Clara County (County
of Santa Clara Office of Sustainability 2020). PG&E is the local public utility and energy supplier
for the remainder of the Project area. PG&E provides electric service to approximately 16 million
people throughout a 70,000-square-mile service area in northern and central California that
stretches from Eureka in the north to Bakersfield in the south, and from the Pacific Ocean in the
west to the Sierra Nevada in the east (PG&E 2019). Santa Clara Valley Water District (Valley
Water) is a member of Power and Water Resources Pooling Authority (PWRPA), a joint powers
authority (JPA) to collectively manage electrical loads and generation assets. PWRPA is subject
to the State of California “Renewable Portfolio Standard” (RPS) mandate, whereby electric
utilities must serve a RPS percentage of retail sales with renewable resources within a given
Compliance Period. In addition to supporting the policy to achieve carbon neutrality, local
renewable energy projects being pursued by Valley Water will also contribute to PWRPA’s
requirement to meet the RPS mandate. The U.S. Department of Interior, Bureau of
Reclamation’s (Reclamation) Central Valley Project (CVP) is a multipurpose project with 20
storage facilities, 5 pumping plants, 11 hydroelectric powerplants, and 500 miles of major
canals, as well as conduits, tunnels, and related facilities. As mandated, the power generation of
the CVP is first dedicated to meeting the project use requirements of the CVP facilities, including
power required for conveyance of CVP supplies to the San Felipe Division (i.e., power at
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Pacheco Pumping Plant at San Luis Reservoir). Because the CVP generates more power than
it uses, the excess power is marketed through the Western Area Power Administration.
Gasoline
Gasoline is by far the largest transportation fuel by volume used in California. Nearly all of the
gasoline used in California is obtained through the retail market. In 2017, approximately 15.6
billion gallons of gasoline were sold in California’s retail market, and the total volume of gasoline
sold in Santa Clara County in 2017 was 685 million gallons (CEC 2018).
Diesel
Diesel fuel is the second largest transportation fuel by volume used in California behind
gasoline. According to the U.S. Department of Energy's Energy Information Administration
(USEIA), nearly all semi-trucks, delivery vehicles, buses, trains, ships, boats and barges, farm,
construction, and military vehicles and equipment have diesel engines. It is estimated that
approximately 51 percent of total diesel sales in California are associated with retail sales. In
2017, 3.8 billion gallons of diesel were sold in California (CEC 2018). In 2017, retail sales of
diesel fuel in Santa Clara County totaled to approximately 36 million gallons (CEC 2018).
Jet A Fuel
According to the USEIA, more jet fuel is consumed in California than in any other state (17
percent of the 2019 national total), and the state’s jet fuel consumption increased by 37 percent
from 2010 to 2019 (USEIA 2021).
3.8.2

Regulatory Framework

3.8.2.1 Federal Laws, Regulations, and Policies
National Energy Conservation Policy Act
The National Energy Conservation Policy Act (NECPA) serves as the underlying authority for
federal energy management goals and requirements. Signed into law in 1978, it has been
regularly updated and amended by subsequent laws and regulations. This act is the foundation
of most federal energy requirements. NEPCA established fuel economy standards for on-road
motor vehicles in the United States. The National Highway Traffic and Safety Administration
(NHTSA), which is part of the U.S. Department of Transportation (USDOT), is responsible for
establishing additional vehicle standards and revising existing standards under the NEPCA. The
USDOT is authorized to assess penalties for noncompliance. In the course of more than 30
years, this regulatory program has resulted in improved fuel economy throughout the United
States’ vehicle fleet (NHTSA 2014; NHTSA 2019).
Energy Policy Act of 2005
The Energy Policy Act created energy-related tax incentives from 2005 to 2016 to promote
energy efficiency and conservation, renewable energy, oil and gas production and transmission,
coal production, and electric generation and transmission.
American Recovery Reinvestment Act of 2009
As part of a larger stimulus package, the Recovery Act authorized federal funding to the U.S
Department of Energy to forward specific energy priorities, including modernizing the nation’s
electric transmission grid.
Fuel Economy Standards
The U.S. Environmental Protection Agency (EPA), in conjunction with the National Highway
Traffic Safety Administration, issued the first of a series of greenhouse gas (GHG) emission
standards for new cars and light-duty vehicles in April 2010 and significantly increased the fuel
economy of all new passenger cars and light trucks sold in the United States. Under the Safer
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Affordable Fuel-Efficient (SAFE) Vehicles Rule, the National Highway Traffic Safety
Administration and EPA have proposed establishing new standards covering model years 2021
through 2026 by maintaining the current standards through 2026. The National Highway Traffic
Safety Administration and EPA also issued a regulation revoking the CCAA waiver, which allows
California to set its own emissions standards (84 Federal Register 51310). SAFE Rule Part Two
was finalized on March 31, 2020. At the time of EIR preparation, the SAFE Rule was the subject
of litigation, and was also under review by the new Administration, so its implementation
prospects are uncertain.
Also, EPA and National Highway Traffic Safety Administration in 2016 adopted fuel economy
and GHG standards for medium- and heavy-duty trucks (81 Federal Register 73478).
3.8.2.2 State Laws, Regulations, and Policies
Senate Bill 350
SB 350 (Chapter 547, Statutes of 2015) was signed into law in September 2015. SB 350
establishes tiered increases to the Renewables Portfolio Standard of 40 percent by 2024, 45
percent by 2027, and 50 percent by 2030. The former target was 33 percent by 2020. SB 350
also set a new goal to double the electricity and natural gas savings for existing buildings
through energy efficiency and conservation measures.
Senate Bill 100
SB 100 (Chapter 312, Statutes of 2018) establishes a state goal of 100 percent clean electricity
goal by 2045 and advances the Renewables Portfolio Standard to 50 percent by 2025 and 60
percent by 2030.
California Energy Commission
The CEC was established by the Warren-Alquist Act in 1974 and is the state’s primary energy
policy and planning agency. The CEC has five major responsibilities: forecasting future energy
needs and keeping historical energy data; licensing thermal power plants 50 megawatts or
larger; promoting energy efficiency through appliance and building standards; developing
energy technologies and supporting renewable energy; and planning for and directing the
state’s responses to any energy emergencies.
California 2019 Energy Action Plan Update
Originally developed in 2003 and most recently updated in 2019, the California Energy
Efficiency Action Plan identifies specific action areas to ensure that California’s energy
resources are adequate, affordable, technologically advanced, and environmentally sound (CEC
2019d). Initial priorities of the plan were to address California’s increasing energy demands are
energy efficiency and demand response (i.e., reduction of customer energy usage during peak
periods to address system reliability and support the best use of energy infrastructure).
Additional priorities included the use of renewable sources of power and distributed generation.
The plan also notes that investment in conventional transmission infrastructure is crucial to
helping the state meet its renewable energy goals. The latest 2019 version is divided into three
specific goals that drive energy efficiency, including doubling energy efficiency savings by 2030,
removing and reducing barriers to energy efficiency in low-income and disadvantaged
communities, and reducing greenhouse gas emissions from the buildings sector (CEC 2019d).
3.8.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Santa Clara County General Plan was adopted in 1994 and includes energy efficiency and
conservation strategies. Those that are relevant to the Project include:
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Policy C-RC 77 – Energy efficiency and conservation efforts in the transportation,
industrial, commercial, residential, agricultural, and public sectors shall be encouraged at
the local, county (subregional), and regional level.

San Benito County General Plan
The 2035 San Benito County General Plan was adopted in 2016 and includes several
strategies, goals, and policies that address energy efficiency and renewable energy generation
within the County. The overarching goal detailed within the San Benito County General Plan is
as follows:
•

Goal NCR-6 – To increase energy independence and reduce greenhouse gas emissions
through the use of renewable energy sources and improved energy conservation and
efficiency.

Merced County General Plan
The Merced County General Plan includes several energy conservation and energy efficiency
strategies; however, none of the goals or policies detailed in the General Plan are relevant to
the Project.
Stanislaus County General Plan
The Stanislaus County General Plan includes goals and policies to reduce energy use.
Specifically, the Land Use element and the Conservation and Open Space element have goals,
policies, and implementation measures regarding energy use. The County has a Land Use goal
to promote and protect healthy living environments and will support development of a built
environment that reduces consumption of natural resources and energy by developing
standards to facilitate this development (Land Use Goal 6, Policy 29). Additionally, the
Conservation and Open Space element includes a goal to conserve resources and meet or
exceed code requirements for energy conservation, and a goal to improve air quality by
promoting development of local and regional air quality programs, mitigation, and reducing
motor vehicle emissions (Conservation and Open Space Goal 6, Policies 18 to 21). The
Proposed Project and Alternatives A through D include construction activities in Stanislaus
County related to improvements to existing roads.
Valley Water Draft Climate Change Action Plan and Board Policies
Valley Water’s Draft Climate Change Action Plan (CCAP) builds upon its existing climate change
efforts by identifying the ways in which Valley Water and Santa Clara County are vulnerable to
climate change and providing goals, strategies, and possible actions (Valley Water 2021).
Applicable goals include reducing direct greenhouse gas emissions, expanding renewable
energy and improving energy efficiency, and reducing indirect greenhouse gas emissions.
Board Ends Policy 4.3.1 directs the Valley Water’s Chief Executive Officer to reduce
greenhouse gas emissions to achieve carbon neutrality by 2020. Over the past few years, this
policy has been guiding Valley Water actions to reduce emissions and to implement energy
saving projects.
3.8.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, and cumulative
impacts related to energy resources.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.8-4

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.8
Energy

3.8.3.1 Methods and Assumptions
The energy requirements for the Proposed Project and alternatives were determined
quantitatively using the construction and operational estimates provided in the Air Quality and
GHG Emissions Appendix. For estimates to support construction related energy estimates for
the Proposed Project and Alternatives A through D, see the following for each respective
alternative in the Air Quality and GHG Emissions Appendix:
•

Construction Diesel (Off-Road): Under the Exhaust Emissions Worksheets Section, see
“Off-Road Equipment Emissions” and “Off-Road Vegetative Clearing Equipment
Emissions” tables for estimated hours of operation, horsepower, and load factors for
construction equipment.

•

Construction Gasoline (On-Road): Under the Exhaust Emissions Worksheets Section,
see “Truck Hauling” and “Worker Commute Trip” tables for estimated vehicle miles
traveled. The estimated fuel efficiency was 6.1 miles per gallon for truck hauling and
26.2 miles per gallon for worker commute trips.

•

Helicopter Fuel: See “Helicopter Emissions” table for estimated jet fuel consumption per
year.

•

Batch Plant: Under the Summary Worksheets Section, see “Summary of Batch Plant
Emissions” table for estimated days of batch plant operation. An average energy
consumption for concrete batch plants of 31 thousand British thermal units (kBtu)/cubic
yard (cy) was used to determine energy requirements (EPA 2011).

For estimates to support operations related energy requirements for the Proposed Project and
Alternatives A through D, see the “Operational GHG Emissions Summary” table under the
Operations Section for each representative alternative in the Air Quality and GHG Emissions
Appendix.
Applicable Design and Implementation Features
Design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant.
Section 2.3.4 provides a full description of each DIF. DIFs applicable to this resource include the
following:
•

PAMM AQ-1: Dust and Emission Control Measures – This PAMM includes measures
intended to minimize vehicle and equipment idling times; ensure construction equipment
is maintained and monitored to reduce emissions and maximize fuel efficiency; and
ensure tires on vehicles and equipment are properly inflated.

3.8.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives to the Proposed Project would have
significant impacts on energy resources if it were to:
•

Result in potentially significant environmental impacts due to wasteful, inefficient, or
unnecessary consumption of energy resources during project construction or operation

•

Conflict with or obstruct a state or local plan for renewable energy or energy efficiency
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3.8.3.3 Topics Eliminated from Further Discussion
No topics related to energy that are included in the significance criteria listed above were
eliminated from further consideration. All relevant topics are analyzed below.
3.8.3.4 Impacts
Table 3.8-1 provides a summary of energy impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, or alternatives to the Proposed
Project. Table 3.8-1 also provides a summary comparison of impacts of the Proposed Project to
the other alternatives (i.e., No Project Alternative and Alternatives A through D), indicating
whether the impacts of the other alternatives are more or less severe than those of the
Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project
facilities or from long-term operations and maintenance.
Table 3.8-1. Summary of Energy Impacts and Mitigation Measures
Proposed
Level of
Mitigation
Impact
Project and
Significance
Measures
Alternatives
Before Mitigation1
Impact Energy-1: Result
in potentially significant
environmental impacts due
to wasteful, inefficient, or
unnecessary consumption
of energy resources during
project construction or
operation

Impact Energy-2: Conflict
with or obstruct a state or
local plan for renewable
energy or energy efficiency

Level of
Significance with
Mitigation1

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Construction
Construction of the Proposed Project facilities would require consumption of fuel to run
construction vehicles, equipment, batch plants, 1 and helicopters. Construction of the Proposed
Project is estimated to last for a duration of 6.7 years. Table 3.8-2 provides estimates of the
Proposed Project’s construction fuel consumption from off-road construction equipment.
Table 3.8-2. Construction Diesel (Off-Road) Fuel Consumption for the Proposed Project
Fuel Consumption1
Phase
(gallons)
Year 1

292,182

Year 2

1,210,889

Year 3

967,063

Year 4

1,733,667

Year 5

927,671

Year 6

886,824

Year 7

885,310

Year 8

66,796

Total

6,970,401

Notes:
1
For additional information see the “Off-road Equipment Emissions” and “Off-Road Vegetative
Clearing Equipment Emissions” tables in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated hours of operation, horsepower, and
load factors for construction equipment.

On-road vehicles for construction workers, vendors, and haulers would require fuel for travel to
and from the Proposed Project site during construction. Table 3.8-3 provides an estimate of the
total on-road vehicle fuel usage during construction.
As summarized in Table 3.8-2 and Table 3.8-3, the Proposed Project would require 6,970,401
gallons of diesel fuel for construction off-road equipment, 1,456,120 gallons of diesel fuel for onroad hauling, and 2,694,240 gallons of gasoline for worker commute trips. Construction of the
power lines for the Proposed Project would require the use of helicopters. Helicopter use for
construction of the Proposed Project would consume approximately 35,998 gallons of jet A fuel
per year (see the Air Quality and GHG Emissions Appendix for helicopter fuel use and
emissions calculations). Due to various types of environmental constraints (e.g., wind,
temperature) and seasonal restrictions (e.g., eagle breeding and nesting seasons), power line
construction would occur over several construction years, beginning in construction year two.
Therefore, as a conservative approach, it is assumed that power line construction would last
four years and total jet A fuel consumption for the Proposed Project would be 143,992 gallons.
A batch plant is used for the manufacturing and production of concrete or concrete products, used in building or construction, and
may include facilities and equipment including batchers and mixers required for mixing materials, and the stockpiling of bulk
materials used in the production process.
1
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Table 3.8-3. Construction Gasoline (On-Road) Fuel Consumption for the Proposed Project
Hauling Trucks Fuel
Worker Commute Fuel
Phase
Consumption1
Consumption2
(gallons diesel)
(gallons gasoline)
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Total

165,680
242,865
196,251
196,251
196,251
196,251
196,251
66,320
1,456,120

70,440
396,589
387,126
448,354
400,485
453,085
447,241
90,920
2,694,240

Notes:
1
For additional information see the “Truck Hauling” table in the Exhaust Emissions Worksheets Section of the Air Quality
and GHG Emissions Appendix for estimated mileage by construction year.
2
For additional information see the “Worker Commuter Trips” table in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Appendix for estimated mileage by construction year.

The Proposed Project would include the development of on-site concrete and hardfill batch
plants to allow for material mixing during construction. As shown in the Air Quality and GHG
Emissions Appendix, the batch plant production rate for hardfill would range from 4,000 cy to
15,000 cy per day, and the production rate for concrete would range between 1,000 cy and
2,000 cy per day. For the Proposed Project, it is assumed that hardfill production would occur
over three years with a total of 687 days and that concrete production would occur over two
years with a total of 500 days. In 2011, the EPA released a report regarding energy efficiency in
the concrete industry; the report references an average energy consumption for concrete batch
plants of 31 thousand kBtu/cy (EPA 2011). Therefore, using the maximum per day, as a worstcase scenario for hardfill and concrete production estimates, the Proposed Project would
consume 319,455,000 kBtu for hardfill production and 31,000,000 kBtu for concrete production.
This equates to a total of 120,708 megawatt hours (MWh) of electricity for construction of
Alternative A.
There are no unusual project characteristics that would necessitate the use of construction
equipment that would be less energy-efficient than at comparable construction sites in other
parts of the state. Furthermore, the Proposed Project would include implementation of PAMM
AQ-1, which includes idling restrictions and equipment maintenance requirements intended to
minimize excessive fuel consumption. Therefore, construction fuel consumption associated with
the Proposed Project would not be any more inefficient, wasteful, or unnecessary than at other
construction sites in the region, and construction would comply with applicable state policies
and regulations for energy efficiency and renewable energy. Therefore, impacts would be less
than significant.
Operations
Under the Proposed Project, a new 70 kilovolt (kV)/4.16 kV substation rated at 13.44/17.92
megavolt ampere (MVA), and a new 70 kV overhead single transmission line circuit would be
constructed and operated to provide the necessary power to the dam and water conveyance
facilities, including the pump station and outlet works. The new electrical substation would be
constructed and operated adjacent to the pump station and would be located within the pump
station footprint. The electrical substation would include a control building to house the
equipment required for proper functioning of the facility. The 4.1 miles of new 70 kV
transmission line would connect the new substation to an existing PG&E transmission line for
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power supply. This intertie is proposed to be located north of State Route 152 (SR 152) near
Fifield Road/Dinosaur Point Road. Twenty-six engineered tubular steel poles would be located
along the new transmission line alignment.
The Proposed Project would include the construction of a new two-way pump station to pump
water into and out of the expanded reservoir via the conveyance pipeline. The new pump station
would need to meet a wide range of lift and flow requirements, including the need to
accommodate flows up to 490 cubic feet per second (cfs). The pump station is proposed to
contain six two-stage vertical turbine pumps (five pumps in operation plus one standby) and
three single-stage vertical turbine pumps (two pumps in operation and one in standby). This
configuration of pumps would allow for efficient use of energy under a broad range of flow and
head requirements at the new pump station.
Operation of the Proposed Project would modify CVP system-wide pumping requirements and
include additional pumping at the new two-way pump station as shown in Table 3.8-4. The
Proposed Project would modify the timing of water deliveries from San Luis Reservoir via
Pacheco Conduit to Valley Water. These modifications in the water delivery pattern would result
in changes in pumping requirements at Pacheco Pumping Plant and other CVP pumping
facilities for the Proposed Project compared to baseline conditions. This would result in a
minimal decrease (from 1,191.3 gWh to 1,188.5 gWh) under existing conditions and a minimal
increase (from 1,231.6 gWh to 1,232.7 gWh) under future conditions. The pumping
requirements for the Proposed Project at the new pump station would be 2.2 gWh under
existing conditions and 2.0 gWh under future conditions. Total changes in pumping, considering
CVP system-wide and new pump station requirements for the Proposed Project compared to
baseline conditions, include a minimal decrease (from 1,191.3 gWh to 1,190.7 gWh) under
existing conditions and a minimal increase (from 1,231.6 gWh to 1,234.7 gWh) under future
conditions. All other maintenance and operational activities, including remote monitoring of the
new facilities, and minimal maintenance activities, including weekly inspections initially, and then
long-term monthly inspections would have negligible energy impacts. Operations of the
Proposed Project would not be any more inefficient, wasteful, or unnecessary than at other
water conveyance systems in the state, and operations would comply with applicable state
policies and regulations for energy efficiency and renewable energy. Therefore, impacts would
be less than significant.
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Table 3.8-4. Operational Pumping Requirements for the Proposed Project and Alternatives A through D
Existing Conditions (2017)1
Future Conditions (2030)1
Pumping
Future
Existing Proposed
Proposed
Requirement
Baseline/
Alt A Alt B Alt C Alt D
Alt A Alt B
Baseline
Project
Project
No Project Alt

Alt C

Alt D

CVP System-Wide
(gWh/year)

1,191.3

1,188.5

1,188.4 1,188.1 1,188.5 1,188.3 1,231.6

1,232.7

1,232.7 1,232.5 1,232.7 1,232.7

New Pumping Plant at
Expanded Reservoir
(gWh /year)

0.0

2.2

2.0

2.0

1.9

Total
(gWh /year)

1,191.3

1,190.7

1,190.4 1,189.3 1,189.7 1,189.4 1,231.6

1,234.7

1,234.6 1,233.6 1,233.8 1,233.7

1.2

1.2

1.1

0.0

1.1

1.1

1.0

Notes:
1
Values based on LTGen and ERPLE model simulations. Additional information on the water operations and related numerical modeling, including pumping requirements for
water conveyance, is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
Alt = alternative
ERPLE = Expanded Reservoir Pumping Load Estimator
gWh = gigawatt hour
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Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Construction and Operations
The Santa Clara County General Plan, San Benito County General Plan, Merced County
General Plan, Stanislaus County General Plan, and the Valley Water Draft CCAP provide
renewable energy and energy reduction policies. However, none of these policies are relevant
to construction activities. Proposed Project operations would be similar to existing conditions
and would not include energy-intensive infrastructure. The Proposed Project would be
consistent with the general plans and Valley Water Draft CCAP. Additionally, the Proposed
Project would continue to be powered by electricity from California’s power grid, which is under
state mandates (Senate Bills 350 and 100) to increase renewable energy production. Therefore,
the Proposed Project would not conflict with or obstruct a state or local plan for renewable
energy. Impacts would be less than significant.
No Project Alternative
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. Pacheco Pass Water District would continue to operate the
existing reservoir consistent within their water rights and there would be no changes to energy
usage. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Under the No Project Alternative, Pacheco Reservoir would not be expanded, no new
infrastructure would be constructed, and there would be no changes to energy usage that would
conflict with a state or local plan for renewable energy or energy efficiency. Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Construction
Construction of Alternative A facilities would require the consumption of fuel to run construction
vehicles, equipment, batch plants, and helicopters. Construction of Alternative A is estimated to
last for a duration of 6.4 years. Table 3.8-5 provides estimates of Alternative A construction fuel
consumption from off-road construction equipment.
On-road vehicles for construction workers, vendors, and haulers would require fuel for travel to
and from the Project site during construction of Alternative A. Table 3.8-6 provides an estimate
of the total on-road vehicle fuel usage during construction.
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Table 3.8-5. Construction Diesel (Off-Road) Fuel Consumption for Alternative A
Phase
Fuel Consumption1 (gallons)
Year 1

243,620

Year 2

1,986,511

Year 3

1,603,589

Year 4

1,873,471

Year 5

1,858,126

Year 6

1,796,092

Year 7

1,435,536

Year 8

114,128

Total

10,911,073

Notes:
1
For additional information see the “Off-road Equipment Emissions” and “Off-Road Vegetative
Clearing Equipment Emissions” tables in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated hours of operation, horsepower, and
load factors for construction equipment.

Table 3.8-6. Construction Gasoline (On-Road) Fuel Consumption for Alternative A
Hauling Trucks Fuel
Worker Commute Fuel
Phase
Consumption1
Consumption2
(gallons diesel)
(gallons gasoline)
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Total

211,861
410,271
377,919
377,919
377,919
377,919
377,919
32,747
2,544,475

108,791
597,249
590,013
687,420
609,494
687,420
679,071
34,786
3,994,245

Notes:
1
For additional information see the “Truck Hauling” table in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated mileage by construction year.
2
For additional information see the “Worker Commuter Trips” table in the Exhaust Emissions Worksheets
Section of the Air Quality and GHG Emissions Appendix for estimated mileage by construction year.

As summarized in Table 3.8-5 and Table 3.8-6, Alternative A would require 10,911,073 gallons of
diesel fuel for construction off-road equipment, 2,544,475 gallons of diesel for on-road hauling
and 3,994,245 gallons of gasoline for worker commute trips. Construction of the power lines for
Alternative A would require the use of helicopters. Helicopter use for construction of Alternative
A would consume approximately 35,998 gallons of jet A fuel per year (see Air Quality and GHG
Emissions Appendix for helicopter fuel use and emissions calculations). Due to various types of
environmental constraints (e.g., wind, temperature) and seasonal restrictions (e.g., eagle
breeding and nesting seasons), power line construction would occur over several construction
years, beginning in construction year two. Therefore, as a conservative approach, it is assumed
that power line construction would last four years and total jet A fuel consumption for Alternative
A would be 143,992 gallons. Alternative A would include the development of on-site concrete
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and batch plants to allow for material mixing during construction. As shown in the Air Quality
and GHG Emissions Appendix, the batch plant production rate for concrete ranges between
1,000 cy and 2,000 cy per day. For Alternative A, it is assumed that concrete production would
occur over three years with a total of 625 days. In 2011, the EPA released a report regarding
energy efficiency in the concrete industry, the report references an average energy consumption
for concrete batch plants of 31 kBtu/cy (EPA 2011). Therefore, using the maximum per day, as a
worst-case scenario for concrete production estimates, Alternative A would consume 38,750,000
kBtu for concrete production. This equates to a total of 11,357 MWh of electricity for construction
of Alternative A.
There are no unusual project characteristics that would necessitate the use of construction
equipment that would be less energy-efficient than at comparable construction sites in other
parts of the state. Furthermore, Alternative A would include implementation of PAMM AQ-1,
which includes idling restrictions and equipment maintenance requirements intended to
minimize excessive fuel consumption. Construction fuel consumption associated with Alternative
A would not be any more inefficient, wasteful, or unnecessary than at other construction sites in
the region, and construction would comply with applicable state policies and regulations for
energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Operations
Under Alternative A, the new electrical substation and power transmission line facilities would be
the same as the Proposed Project.
Alternative A would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The new pump station for
Alternative A would be the same as described for the Proposed Project. Operation of Alternative
A would modify CVP system-wide pumping requirements and include additional pumping at the
new two-way pump station as shown in Table 3.8-4. Alternative A would modify the timing of
water deliveries from San Luis Reservoir via Pacheco Conduit to Valley Water. These
modifications in the water delivery pattern would result in changes in pumping requirements at
Pacheco Pumping Plant and other CVP pumping facilities for Alternative A compared to baseline
conditions, resulting in a minimal decrease (from 1,191.3 gWh to 1,188.4 gWh) under existing
conditions and a minimal increase (from 1,231.6 gWh to 1,232.7 gWh) under future conditions.
The pumping requirements for Alternative A at the new pump station would be 2.0 gWh under
existing conditions and 1.9 gWh under future conditions. Total changes in pumping considering
CVP system-wide and new pump station requirements for Alternative A compared to baseline
conditions, include a minimal decrease (from 1,191.3 gWh to 1,190.4 gWh) under existing
conditions and a minimal increase (from 1,231.6 gWh to 1,234.6 gWh) under future conditions.
All other maintenance and operational activities, including remote monitoring of the new
facilities, and minimal maintenance activities, including weekly inspections initially, and then
long-term monthly inspections would have negligible energy impacts. Operations of Alternative A
would not be any more inefficient, wasteful, or unnecessary than at other water conveyance
systems in the state, and operations would comply with applicable state policies and regulations
for energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impact. Considering
off-road fuel consumption, on-road fuel consumption, helicopter fueling needs, and batch plant
energy usage described above, Alternative A would have greater energy requirements during
construction than the Proposed Project. Considering pumping requirements, Alternative A would
have similar energy requirements as the Proposed Project during operations.
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Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Construction and Operations
The Santa Clara County General Plan, San Benito County General Plan, Merced County
General Plan, Stanislaus County General Plan, and the Valley Water Draft CCAP provide
renewable energy and energy reduction policies. However, none of these policies are relevant
to construction activities. Alternative A operations would be similar to existing conditions and
would not include energy-intensive infrastructure. Alternative A would be consistent with the
general plans and Valley Water Draft CCAP. Additionally, the Project would continue to be
powered by electricity from California’s power grid, which is under state mandates (Senate Bills
350 and 100) to increase renewable energy production. Therefore, Alternative A would not
conflict with or obstruct a state or local plan for renewable energy. Impacts would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. As described
above, neither the Proposed Project or Alternative A would conflict with or obstruct a state or
local plan for renewable energy.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Construction
Construction of the Alternative B facilities would require consumption of fuel to run construction
vehicles, equipment, batch plants, and helicopters. Construction of Alternative B is estimated to
last for a duration of 5.8 years. Table 3.8-7 provides estimates of the Alternative B construction
fuel consumption from off-road construction equipment.
On-road vehicles for construction workers, vendors, and haulers would require fuel for travel to
and from the Project site during construction of Alternative B. Table 3.8-8 provides an estimate
of the total on-road vehicle fuel usage during construction.
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Table 3.8-7. Construction Diesel (Off-Road) Fuel Consumption for Alternative B
Phase
Fuel Consumption1 (gallons)
Year 1

164,060

Year 2

1,494,774

Year 3

1,658,215

Year 4

1,659,635

Year 5

1,650,083

Year 6

1,476,177

Year 7

1,106,135

Total

8,550,910

Notes:
1
For additional information see the “Off-road Equipment Emissions” and “Off-road Vegetative
Clearing Equipment Emissions” tables in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated hours of operation, horsepower, and
load factors for construction equipment.

Table 3.8-8. Construction Gasoline (On-Road) Fuel Consumption for Alternative B
Hauling Trucks Fuel
Worker Commute Fuel
Phase
Consumption1
Consumption2
(gallons diesel)
(gallons gasoline)
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Total

180,510
341,671
322,216
322,216
322,216
322,216
135,048
1,946,091

100,312
560,790
554,668
642,335
572,201
642,335
186,168
3,258,808

Notes:
1
For additional information see the “Truck Hauling” table in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated mileage by construction year.
2
For additional information see the “Worker Commuter Trips” table in the Exhaust Emissions Worksheets
Section of the Air Quality and GHG Emissions Appendix for estimated mileage by construction year.

As summarized in Table 3.8-5 and Table 3.8-6, Alternative B would require 8,550,910 gallons of
diesel fuel for construction off-road equipment, 1,946,091 gallons of diesel for on-road hauling
and 3,258,808 gallons of gasoline for worker commute trips. Construction of the power lines for
Alternative B would require the use of helicopters. Helicopter use for construction of Alternative
B would consume approximately 35,998 gallons of jet A fuel per year (see Air Quality and GHG
Emissions Appendix for helicopter fuel use and emissions calculations). Due to various types of
environmental constraints (e.g., wind, temperature) and seasonal restrictions (e.g., eagle
breeding and nesting seasons), power line construction would occur over several construction
years, beginning in construction year two. Therefore, as a conservative approach, it is assumed
that power line construction would last four years and total jet A fuel consumption for Alternative
B would be 143,992 gallons. Alternative B would include the development of on-site concrete
and batch plants to allow for material mixing during construction. As shown in the Air Quality
and GHG Emissions Appendix, the batch plant production rate for concrete ranges between
1,000 cy and 2,000 cy per day. For Alternative B, it is assumed that concrete production would
occur over three years with a total of 625 days. In 2011, the EPA released a report regarding
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energy efficiency in the concrete industry, the report references an average energy consumption
for concrete batch plants of 31 kBtu/cy (EPA 2011). Therefore, using the maximum per day, as a
worst-case scenario for concrete production estimates, Alternative B would consume
38,750,000 kBtu for concrete production. This equates to 11,357 MWh of electricity for
construction of Alternative B.
There are no unusual project characteristics that would necessitate the use of construction
equipment that would be less energy-efficient than at comparable construction sites in other
parts of the state. Furthermore, Alternative B would include implementation of PAMM AQ-1,
which includes idling restrictions and equipment maintenance requirements intended to
minimize excessive fuel consumption. Construction fuel consumption associated with Alternative
B would not be any more inefficient, wasteful, or unnecessary than at other construction sites in
the region, and construction would comply with applicable state policies and regulations for
energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Operations
Under Alternative B, the new electrical substation and power transmission line facilities would be
the same as the Proposed Project.
Alternative B would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The new pump station for
Alternative B would be the same as described for the Proposed Project. Operation of Alternative
B would modify CVP system-wide pumping requirements and include additional pumping at the
new two-way pump station as shown in Table 3.8-4. Alternative B would modify the timing of
water deliveries from San Luis Reservoir via Pacheco Conduit to Valley Water. These
modifications in the water delivery pattern would result in changes in pumping requirements at
Pacheco Pumping Plant and other CVP pumping facilities for Alternative B compared to
baseline conditions, resulting in a minimal decrease (from 1,191.3 gWh to 1,188.1 gWh) under
existing conditions and a minimal increase (from 1,231.6 gWh to 1,232.5 gWh) under future
conditions. The pumping requirements for Alternative B at the new pump station would be 1.2
gWh under existing conditions and 1.1 gWh under future conditions. Total changes in pumping
considering CVP system-wide and new pump station requirements for Alternative B compared
to baseline conditions, include a minimal decrease (from 1,191.3 gWh to 1,189.3 gWh) under
existing conditions and a minimal increase (from 1,231.6 gWh to 1,233.6 gWh) under future
conditions. All other maintenance and operational activities, including remote monitoring of the
new facilities, and minimal maintenance activities, including weekly inspections initially, and then
long-term monthly inspections would have negligible energy impacts. Operations of Alternative
B would not be any more inefficient, wasteful, or unnecessary than at other water conveyance
systems in the state. Therefore, impacts would be less than significant.
Alternative B would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The new pump station for
Alternative B would be the same as described for the Proposed Project. It is estimated that the
mean annual pumping requirement for Alternative B would be 1,081,566 kWh. In addition to
modeling the future pumping requirements for Alternative B, the 2017 pumping requirements
were also modeled for a comparison to the existing conditions. The modeling results indicate
that under existing conditions, the pumping requirements would be 2,185,508 kWh. Therefore,
pumping requirements for Alternative B would be below those modeled for existing conditions
and below the energy used for pumping when compared to the Proposed Project. All other
maintenance and operational activities, including include remote monitoring of the new facilities,
and minimal maintenance activities, including weekly inspections initially, and then long-term
monthly inspections would have negligible energy impacts. Operations of Alternative B would
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.8-16

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.8
Energy

not be any more inefficient, wasteful, or unnecessary than at other water conveyance systems
in the state, and operations would comply with applicable state policies and regulations for
energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
off-road fuel consumption, on-road fuel consumption, helicopter fueling needs, and batch plant
energy usage described above, Alternative B and the Proposed Project would have similar
energy requirements during construction. Considering pumping requirements, Alternative B
would have similar energy requirements as the Proposed Project during operations.
Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Construction and Operations
The Santa Clara County General Plan, San Benito County General Plan, Merced County
General Plan, Stanislaus County General Plan, and the Valley Water Draft CCAP provide
renewable energy and energy reduction policies. However, none of these policies are relevant
to construction activities. Alternative B operations would be similar to existing conditions and
would not include energy-intensive infrastructure, Alternative B would be consistent with the
general plans and Valley Water Draft CCAP. Additionally, Alternative B would continue to be
powered by electricity from California’s power grid, which is under state mandates (Senate Bills
350 and 100) to increase renewable energy production. Therefore, Alternative B would not
conflict with or obstruct a state or local plan for renewable energy. Impacts would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. As described
above, neither the Proposed Project or Alternative B would conflict with or obstruct a state or
local plan for renewable energy.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Construction
Construction of Alternative C facilities would require consumption of fuel to run construction
vehicles, equipment, batch plants, and helicopters. Construction of Alternative C is estimated to
last for a duration of 7.3 years. Table 3.8-9 provides estimates of the Alternative C construction
fuel consumption from off-road construction equipment.
On-road vehicles for construction workers, vendors, and haulers would require fuel for travel to
and from the Project site during construction of Alternative C. Table 3.8-10 provides an estimate
of the total on-road vehicle fuel usage during construction.
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Table 3.8-9. Construction Diesel (Off-Road) Fuel Consumption for Alternative C
Phase
Fuel Consumption1 (gallons)
Year 1

152,063

Year 2

960,775

Year 3

826,745

Year 4

1,270,099

Year 5

1,203,193

Year 6

1,123,720

Year 7

1,106,135

Year 8

613,662

Total

7,256,393

Notes:
1
For additional information see the “Off-road Equipment Emissions” and “Off-road Vegetative
Clearing Equipment Emissions” tables in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated hours of operation, horsepower, and
load factors for construction equipment.

Table 3.8-10. Construction Gasoline (On-Road) Fuel Consumption for Alternative C
Hauling Trucks Fuel
Worker Commute Fuel
Phase
Consumption1
Consumption2
(gallons diesel)
(gallons gasoline)
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Total

147,086
243,027
225,403
225,403
225,403
225,403
225,403
225,403
1,742,530

70,440
396,589
388,796
453,085
402,433
453,085
447,241
438,613

3,050,283

Notes:
1
For additional information see the “Truck Hauling” table in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated mileage by construction year.
2
For additional information see the “Worker Commuter Trips” table in the Exhaust Emissions Worksheets
Section of the Air Quality and GHG Emissions Appendix for estimated mileage by construction year.

As summarized in Table 3.8-9 and Table 3.8-10, Alternative C would require 7,256,393 gallons
of diesel fuel for construction off-road equipment, 1,742,530 gallons of diesel for on-road hauling
and 3,050,283 gallons of gasoline for worker commute trips. Construction of the power lines for
Alternative C would require the use of helicopters. Helicopter use for construction of Alternative
C would consume approximately 35,998 gallons of jet A fuel per year (see Air Quality and GHG
Emissions Appendix for helicopter fuel use and emissions calculations). Due to various types of
environmental constraints (e.g., wind, temperature) and seasonal restrictions (e.g., eagle
breeding and nesting seasons), power line construction would occur over several construction
years, beginning in construction year two. Therefore, as a conservative approach, it is assumed
that power line construction would last four years and total jet A fuel consumption for Alternative
C would be 143,992 gallons. Alternative C would include the development of on-site concrete
and hardfill batch plants to allow for material mixing during construction. As shown in Air Quality
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and GHG Emissions Appendix, the batch plant production rate for hardfill would range from
4,000 cy to 15,000 cy per day, and the production rate for concrete ranges between 1,000 cy
and 2,000 cy per day. For Alternative C, it is assumed that hardfill production would occur over
five years with a total of 1,063 days and that concrete production would occur over three years
with a total of 541 days. In 2011, the EPA released a report regarding energy efficiency in the
concrete industry, the report references an average energy consumption for concrete batch
plants of 31 kBtu/cy (EPA 2011). Therefore, using the maximum per day, as a worst-case
scenario for hardfill and concrete production estimates, Alternative C would consume
493,365,000 kBtu for hardfill production and 33,542,000 kBtu for concrete production. This
equates to a total of 154,421 MWh of electricity for construction of Alternative C.
There are no unusual project characteristics that would necessitate the use of construction
equipment that would be less energy-efficient than at comparable construction sites in other
parts of the state. Furthermore, Alternative C would include implementation of PAMM AQ-1,
which includes idling restrictions and equipment maintenance requirements intended to
minimize excessive fuel consumption. Therefore, construction fuel consumption associated with
Alternative C would not be any more inefficient, wasteful, or unnecessary than at other
construction sites in the region, and construction would comply with applicable state policies
and regulations for energy efficiency and renewable energy. Therefore, impacts would be less
than significant.
Operations
Under Alternative C, a new 70 kV/4.16 kV substation rated at 13.44/17.92 MVA, and a new 70
kV overhead single transmission line circuit would be constructed and operated to provide the
necessary power to the dam and water conveyance facilities, including the pump station and
outlet works. The new electrical substation would be constructed and operated adjacent to the
pump station and would be located within the pump station footprint. The electrical substation
would include a control building to house the equipment required for proper functioning of the
facility. 4.6 miles of new 70 kV transmission line would connect the new substation to an existing
PG&E transmission line for power supply. This intertie is proposed to be located north of SR 152
near Fifield Road/Dinosaur Point Road. Twenty-nine engineered tubular steel poles would be
located along the new transmission line alignment.
Alternative C would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The new pump station would
need to meet a wide range of lift and flow requirements, including the need to accommodate
flows up to 490 cfs. The pump station is proposed to contain six two-stage vertical turbine
pumps (five pumps in operation plus one standby) and three single-stage vertical turbine pumps
(two pumps in operation and one in standby). Operation of Alternative C would modify CVP
system-wide pumping requirements and include additional pumping at the new two-way pump
station as shown in Table 3.8-4. Alternative C would modify the timing of water deliveries from
San Luis Reservoir via Pacheco Conduit to Valley Water. These modifications in the water
delivery pattern would result in changes in pumping requirements at Pacheco Pumping Plant
and other CVP pumping facilities for Alternative C compared to baseline conditions, resulting in
a minimal decrease (from 1,191.3 gWh to 1,188.5 gWh) under existing conditions and a minimal
increase (from 1,231.6 gWh to 1,232.7 gWh) under future conditions. The pumping
requirements for Alternative C at the new pump station would be 1.2 gWh under existing
conditions and 1.1 gWh under future conditions. Total changes in pumping considering CVP
system-wide and new pump station requirements for Alternative C compared to baseline
conditions, include a minimal decrease (from 1,191.3 gWh to 1,189.7 gWh) under existing
conditions and a minimal increase (from 1,231.6 gWh to 1,233.8 gWh) under future conditions.
All other maintenance and operational activities, including remote monitoring of the new
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facilities, and minimal maintenance activities, including weekly inspections initially, and then
long-term monthly inspections would have negligible energy impacts. Operations of Alternative
C would not be any more inefficient, wasteful, or unnecessary than at other water conveyance
systems in the state, and operations would comply with applicable state policies and regulations
for energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impact. Considering
off-road fuel consumption, on-road fuel consumption, helicopter fueling needs, and batch plant
energy usage described above, Alternative C would have greater energy requirements during
construction than the Proposed Project. Considering pumping requirements, Alternative C would
have similar energy requirements as the Proposed Project during operations.
Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Construction and Operations
The Santa Clara County General Plan, San Benito County General Plan, Merced County
General Plan, Stanislaus County General Plan, and the Valley Water Draft CCAP provide
renewable energy and energy reduction policies. However, none of these policies are relevant
to construction activities. Alternative C operations would be similar to existing conditions and
would not include energy-intensive infrastructure. Alternative C would be consistent with the
general plans and Valley Water Draft CCAP. Additionally, the Project would continue to be
powered by electricity from California’s power grid, which is under state mandates (Senate Bills
350 and 100) to increase renewable energy production. Therefore, Alternative C would not
conflict with or obstruct a state or local plan for renewable energy. Impacts would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As described
above, neither the Proposed Project or Alternative C would conflict with or obstruct a state or
local plan for renewable energy.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Energy-1: Result in potentially significant environmental impact due to wasteful,
inefficient, or unnecessary consumption of energy resources, during project construction or
operation.
Construction
Construction of Alternative D facilities would require consumption of fuel to run construction
vehicles, equipment, batch plants, and helicopters. Construction of Alternative D is estimated to
last for a duration of 7.2 years. Table 3.8-11 provides estimates of the Alternative D construction
fuel consumption from off-road construction equipment.
On-road vehicles for construction workers, vendors, and haulers would require fuel for travel to
and from the Project site during construction of Alternative D. Table 3.8-12 provides an estimate
of the total on-road vehicle fuel usage during construction.
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Table 3.8-11. Construction Diesel (Off-Road) Fuel Consumption for Alternative D
Phase
Fuel Consumption (gallons)1
Year 1

299,729

Year 2

2,081,807

Year 3

1,679,104

Year 4

1,807,051

Year 5

2,270,147

Year 6

2,266,666

Year 7

1,697,123

Year 8

1,048,133

Total

13,149,760

Notes:
1
For additional information see the “Off-road Equipment Emissions” and “Off-road Vegetative
Clearing Equipment Emissions” tables in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated hours of operation, horsepower, and
load factors for construction equipment.

Table 3.8-12. Construction Gasoline (On-Road) Fuel Consumption for Alternative D
Hauling Trucks Fuel
Worker Commute Fuel
Construction Year
Consumption1
Consumption2
(gallons diesel)
(gallons gasoline)
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Total

230,906
462,827
428,346
428,346
428,346
428,346
392,762
357,177
3,157,057

119,487
656,807
641,778
746,978
661,260
746,978
676,584
426,483

4,676,356

Notes:
1
For additional information see the “Truck Hauling” table in the Exhaust Emissions Worksheets Section of the
Air Quality and GHG Emissions Appendix for estimated mileage by construction year.
2
For additional information see the “Worker Commuter Trips” table in the Exhaust Emissions Worksheets
Section of the Air Quality and GHG Emissions Appendix for estimated mileage by construction year.

As summarized in Table 3.8-11 and Table 3.8-12, Alternative D would require 13,149,760
gallons of diesel fuel for construction off-road equipment, 4,676,356 gallons of diesel fuel for onroad hauling and 3,157,057 gallons of gasoline for worker commute trips. Construction of the
power lines for Alternative D would require the use of helicopters. Helicopter use for
construction of Alternative D would consume approximately 35,998 gallons of jet A fuel per year
(see Air Quality and GHG Emissions Appendix for helicopter fuel use and emissions
calculations). Due to various types of environmental constraints (e.g., wind, temperature) and
seasonal restrictions (e.g., eagle breeding and nesting seasons), power line construction would
occur over several construction years, beginning in construction year two. Therefore, as a
conservative approach, it is assumed that power line construction would last four years and total
jet A fuel consumption for Alternative D would be 143,992 gallons. Alternative D would include
the development of on-site concrete and batch plants to allow for material mixing during
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construction. As shown in Air Quality and GHG Emissions Appendix, the batch plant production
rate for concrete ranges between 1,000 cy and 2,000 cy per day. For Alternative D, it is
assumed that concrete production would occur over four years with a total of 875 days. In 2011,
the EPA released a report regarding energy efficiency in the concrete industry, the report
references an average energy consumption for concrete batch plants of 31 kBtu/cy (EPA 2011).
Therefore, using the maximum per day, as a worst-case scenario for concrete production
estimates, Alternative D would consume 54,250,000 kBtu for concrete production. This equates
to 15,899 MWh of electricity for construction of Alternative D.
There are no unusual project characteristics that would necessitate the use of construction
equipment that would be less energy-efficient than at comparable construction sites in other
parts of the state. Furthermore, Alternative D would be implementing PAMM AQ-1, which
includes idling restrictions and equipment maintenance requirements intended to minimize
excessive fuel consumption. Therefore, construction fuel consumption associated with
Alternative D would not be any more inefficient, wasteful, or unnecessary than at other
construction sites in the region, and construction would comply with applicable state policies
and regulations for energy efficiency and renewable energy. Therefore, impacts would be less
than significant.
Operations
Under Alternative D, the new electrical substation and power transmission line facilities would
be the same as described in Alternative C.
Alternative D would include the construction of a new two-way pump station to pump water into
and out of the expanded reservoir via the conveyance pipeline. The new pump station for
Alternative D would be the same as described for Alternative C. Operation of Alternative D
would modify CVP system-wide pumping requirements and include additional pumping at the
new two-way pump station as shown in Table 3.8-4. Alternative D would modify the timing of
water deliveries from San Luis Reservoir via Pacheco Conduit to Valley Water. These
modifications in the water delivery pattern would result in changes in pumping requirements at
Pacheco Pumping Plant and other CVP pumping facilities for Alternative D compared to
baseline conditions, resulting in a minimal decrease (from 1,191.3 gWh to 1,188.3 gWh) under
existing conditions and a minimal increase (from 1,231.6 gWh to 1,232.7 gWh) under future
conditions. The pumping requirements for Alternative D at the new pump station would be 1.1
gWh under existing conditions and 1.0 gWh under future conditions. Total changes in pumping
considering CVP system-wide and new pump station requirements for Alternative D compared
to baseline conditions, include a minimal decrease (from 1,191.3 gWh to 1,189.4 gWh) under
existing conditions and a minimal increase (from 1,231.6 gWh to 1,233.7 gWh) under future
conditions. All other maintenance and operational activities, including remote monitoring of the
new facilities, and minimal maintenance activities, including weekly inspections initially, and then
long-term monthly inspections would have negligible energy impacts. Operations of Alternative
D would not be any more inefficient, wasteful, or unnecessary than at other water conveyance
systems in the state, and operations would comply with applicable state policies and regulations
for energy efficiency and renewable energy. Therefore, impacts would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impact. Considering
off-road fuel consumption, on-road fuel consumption, helicopter fueling needs, and batch plant
energy usage described above, Alternative D would have greater energy requirements during
construction than the Proposed Project. Considering pumping requirements, Alternative D would
have similar energy requirements as the Proposed Project during operations.
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Impact Energy-2: Conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.
Construction and Operations
The Santa Clara County General Plan, San Benito County General Plan, Merced County
General Plan, Stanislaus County General Plan, and the Valley Water Draft CCAP provide
renewable energy and energy reduction policies. However, none of these policies are relevant
to construction activities. Alternative D operations would be similar to existing conditions and
would not include energy-intensive infrastructure, Alternative D would be consistent with the
general plans and Valley Water Draft CCAP. Additionally, the Project would continue to be
powered by electricity from California’s power grid, which is under state mandates (Senate Bills
350 and 100) to increase renewable energy production. Therefore, Alternative D would not
conflict with or obstruct a state or local plan for renewable energy. Impacts would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. As described
above, neither the Proposed Project or Alternative D would conflict with or obstruct a state or
local plan for renewable energy.
3.8.3.5 Mitigation Measures
No mitigation is required.
3.8.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project to contribute
to significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable future projects listed in Table 3.1-2 of Section 3.1,
Considerations for Environmental Setting and Impacts. For energy impacts, a project that could
result in cumulative impacts would include projects that would result in wasteful, inefficient, or
unnecessary consumption of energy resources, specifically electrical energy and petroleum
products; or would conflict with a state or local plan for renewable energy or energy efficiency.
Projects considered are:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project

•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail Project (HSR)

The geographic scope of cumulative energy impacts encompasses the Project Area and its
vicinity, as well as construction and operation of proposed water, renewable energy, and
transportation projects within 10 miles of the Project Area.
The two projects centered around Sisk Dam and San Luis Reservoir, the California HSR
Project, and the Gonzaga Ridge Wind Repowering Project overlap with construction of the
Proposed Project with respect to schedule, and to a lesser degree construction-related effects
associated with the SR 152 corridor east of Pacheco Pass. These projects would all have fuel
demands for off-road equipment and on-road vehicle trips during construction, and the Gonzaga
Project would also include helicopter usage, as well as construction-related electrical demand.
While construction of these projects as well as the California HSR Project would temporarily
increase fuel and electrical demands in the region, the combined projects would meet current
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regulatory requirements and would not be any more inefficient, wasteful, or unnecessary than at
other construction sites in the region. Therefore, the cumulative impact related to construction
would be less than significant, and the Proposed Project’s contribution would not be
cumulatively considerable and would be less than significant.
The two projects centered around Sisk Dam and San Luis Reservoir, the California HSR
Project, and the Gonzaga Ridge Wind Repowering Project would have varying implications on
energy resources during their operation. The B.F. Sisk Dam Raise Project would result in an
increase in power demand that is projected to be 46,475,000 megawatt-hours per year. The B.F.
Sisk Dam Raise Project EIR concluded that the existing 10,600 megawatts of production
capacity in the Western Area Power Administration system can meet this increased demand
(Reclamation 2020). The California HSR Project’s electrical power demand would increase the
load on the statewide system on the order of 480 MW during peak electricity demand in 2020.
The Gonzaga Ridge Wind Repowering Project would repower the existing wind energy facility to
generate up to approximately 100 MWs, which could offset power generated by nonrenewable
sources. The energy required for the Proposed Project pumping requirements would result in an
overall decrease from baseline in energy consumption of 0.6 gWh under existing conditions and
an overall increase from baseline of energy consumption of 3.1 gWh under future conditions.
The Proposed Project in conjunction with the Sisk Dam Raise, California HSR, and the
Gonzaga Ridge Wind Repowering projects would result in greater energy impacts; however,
none of the projects would be more inefficient, wasteful, or unnecessary than any other projects.
Therefore, the cumulative impact related to operations would be less than significant, and the
Proposed Project’s contribution would not be cumulatively considerable and would be less than
significant.
The two projects centered around Sisk Dam and San Luis Reservoir, California HSR, and the
Gonzaga Ridge Wind Repowering projects would not result in conflicts with plans for renewable
energy or energy efficiency (DPR 2019; CHSRA 2020; DWR and Reclamation 2019; SLDMWA
and Reclamation 2020). As discussed above, the Proposed Project would not result in conflict
with plans for renewable energy or energy efficiency. Therefore, the cumulative impact would be
less than significant, and the Proposed Project’s contribution would not be cumulatively
considerable and would be less than significant.
Based on the above analysis, cumulative impacts related to inefficient or wasteful consumption
of energy resources during construction or operation, or conflict with state or local plans for
renewable energy or energy efficiency would be less than significant. The Proposed Project’s
contribution would not be cumulatively considerable and would be less than significant.
Mitigation Measures for Cumulative Impacts
No mitigation is required.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.8-24

Chapter 3
Environmental Setting, Impacts, and Mitigation

3.9

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Geology, Soils, Mineral Resources, and Paleontological Resources

This section describes the geology, soils, mineral resources, and paleontological and unique
geological resources within and surrounding the Pacheco Reservoir Expansion Project (Project)
area (Figure 3.9-1). The environmental and regulatory setting is provided as well as an analysis
of impacts to geology, soils, mineral resources, and unique paleontological and geologic
resources from implementation of the Project, taking into consideration relevant design and
implementation features (DIF). This section also describes mitigation measures to avoid or
reduce significant impacts.
3.9.1

Environmental Setting

3.9.1.1 Geology
The environmental setting related to geology and unique geologic resources are presented in
two distinct scales: regional and local. The regional scale is intended to provide an overview of
the geologic environment with respect to geologic formations and faults to provide context for
the information presented in the local setting (Figure 3.9-2). The local scale focuses on the
Project study area, consisting of the North and East Fork Pacheco Creek watersheds north of
SR 152 (Figure 3.9-1).
Geomorphic Province Setting
The Project study area lies entirely in the southern portion of Coast Ranges Geomorphic
Province, south of San Francisco Bay. The mountains within the Coast Ranges are generally
between 2,000 to 4,000 feet above mean sea level (msl) with some peaks over 6,000 feet
above msl. The valleys of the Coast Ranges range between 400 to 1,000 feet above msl. The
ridges and valleys of the Coast Ranges trend northwest, subparallel to the San Andreas Fault.
To the east, strata dip beneath the alluvium underlying the San Joaquin Valley. To the west is
the Pacific Ocean where the coastline is uplifted, terraced, and wave cut. The Coast Ranges are
composed of thick Mesozoic and Cenozoic sedimentary strata. The San Andreas Fault crosses
through this province 26 miles west of the Project study area (CGS 2002).
Regional Geology
This section describes the geologic formations, seismicity, geologic hazards, and unique
paleontological and geological resources at the regional scale. Due to the scale and type of
geologic features and geomorphic processes, this section also includes a discussion of geologic
hazards related to landslides, earthquakes, and seiches. Figure 3.9-2 is a regional geology map
for the Project study area.
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Figure 3.9-1. Regional Location Map
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Uplift of the central Diablo Range has exposed these rock units into a broad south-plunging
antiform. 1 These rock units are tilted along the eastern flank of the Diablo Range to form an
east-dipping homocline, 2 and they flatten eastward across the western San Joaquin Valley
(Harden 2004). The Mt. Hamilton structural block is comprised of predominantly eastern belt
Franciscan Complex.
Regional Seismicity
The Project study area is situated in a seismically active region near the boundary between two
major tectonic plates, the Pacific Plate to the southwest and the North American Plate to the
northeast. Since approximately 23 million years ago, about 200 miles of right-lateral slip has
occurred along the San Andreas Fault zone to accommodate the relative movement between
these plates. The relative movement between the Pacific Plate and the North American Plate
generally occurs across a 50-mile-wide zone extending from the San Gregorio Fault in the
southwest to the Great Valley Thrust Belt to the northeast. In addition to the right-lateral slip
movement between tectonic plates, a compressional component of relative movement has
developed between the Pacific Plate and a smaller segment of the North American Plate at the
latitude of San Francisco Bay during the last 3.5 million years. Strain produced by the relative
motions of these plates is relieved by right-lateral strike-slip faulting on the San Andreas and
related faults and by vertical reverse-slip displacement on the Great Valley and other thrust
faults in the central California region (Harden 2004; Wentworth et al. 1999).
The San Francisco Bay Area and surrounding areas are characterized by numerous
geologically young faults (see Figure 3.9-3). These faults can be classified as historically active,
active, potentially active, or inactive, as described in Valley Water (2021a and 2021b) and
redefined below under the new classification of the Alquist-Priolo Act which include Holoceneactive faults, pre-Holocene faults, and age-undetermined faults. Fault activity levels as
described under the 1972 Alquist-Priolo Earthquake Fault Zoning Act and the Division of Safety
of Dams (DWR 2018) are:
•

1
2

Alquist-Priolo Act:
-

Faults that have generated earthquakes accompanied by surface rupture during
Holocene time (approximately the last 11,700 years) and faults that exhibit seismic
fault creep are defined as Holocene-active faults (CGS 2018). Previous fault activity
classifications under the Alquist-Priolo Act call this an historically active fault.

-

Faults that are older than Holocene time are referred to as pre-Holocene faults that
have not moved in the last 11,700 years. Previous fault activity classifications under
the Alquist-Priolo Act call this an inactive fault or potentially active fault.

-

Faults where the recency of fault movement is unknown is referred to as ageundetermined faults.

Antiform is a geologic structural fold whose form is convex upward.
Homocline is a geological structure in which the layers of a sequence of rock strata dip uniformly in a single direction.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-3

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Source: Wentworth et. al. 1999)

Figure 3.9-2: Regional Geologic Units Map
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Division of Safety of Dams
-

The Division of Safety of Dams (DSOD) requires that fault activity be based on fault
rupture events within the past 35,000 years (DWR 2018).

-

These include active faults that ruptured within the past 35,000 years; conditionally
active faults that have moved in Quaternary 3 time but the rupture displacement date
is unknown; and

-

Inactive faults demonstrated by a fault trace that is consistently overlain by unbroken
geologic material older than 35,000 years.

-

A fault that has no indication of Quaternary activity is presumed to be inactive,
except in regions of sparse Quaternary cover.

Geologic Hazards
Regionally, geologic hazards include rockfall, landslides, flows, earthquakes, and seiches.
Hillslopes within the Diablo Range have been subjected to a wide array of mass wasting events
including numerous landslides and landslide complexes. These include rockfall, rock topple in
bedrock; rotational, translational, debris slides and slump for mass movement in soil; debris
flows, and earthflows. Many of the landslides are “nested” together to form large landslide
complexes that have a combination of slope movement types. The slope stability is tied to the
low shear strength of the soil in the region and lack of competent rock. In many cases the
unstable slopes are found in the mélange material of the Franciscan Complex.4 Earthquakes
produce earth-shaking events which can result in reservoir-specific tidal waves also known as
seiches.
Unique Geological Resources
The eastern portion of the Project study area is associated with an area generally referred to by
geologists as Pacheco Pass. The Pacheco Pass area is recognized as a unique geological
resource by the Geological Society of America, American Geophysical Union, and several
universities (e.g., Stanford, UC Berkeley, and UC Davis) because it provides physical evidence
of tectonic plate activity (i.e., exhumed accretionary prism of an ancient subduction zone) that is
not apparent in many places along the western coast of North America. However, the chert
layers found in the metasedimentary rock are actively sought by university and agency
researchers. The radiolarians in the chert provide geologists with the regional depositional
environment and geologic dates of the metasedimentary rock.

Quaternary time is the most recent geologic time which includes the Ice Ages (Pleistocene), the various ages of bronze through
iron (Holocene), and the Anthropocene which marks the human influence to Earth’s climate from 1850 AD to the present.
4
Mélange is a French word used by geologists to describe rocks that are mixed up together. As a heterogenous rock unit, mélange
has low shear strength and hence is considered to be a source area for unstable slopes.
3
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Source: (USGS 2021)

Figure 3.9-3. Regional Geologically Young Fault Locations

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-6

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Local Geology
This section describes the geologic formations, geomorphic setting (local hillslope and fluvial
geomorphology), and geologic hazards at the local scale. The geologic hazards include
landslides, earthquakes, and seiches. Figure 3.9-4 illustrates the local geologic units associated
with the Project study area.
Locally the Project study area lies entirely in the Mt. Hamilton structural block within the central
Diablo Range. The Mt. Hamilton structural block is bound near the project site on the west by
the Calaveras/Quien Sabe fault, and on the east by the Ortigalita fault in the southeastern part
of the seismically active San Francisco Bay Region. The bedrock of the Mt. Hamilton block
includes units that represent deformed remnants of the Mesozoic-Tertiary convergent margin in
California listed above (Dibblee and Minch 2007a and 2007b; Wentworth et al. 1999).
The geologic formations at the local level are listed in Table 3.9-1 and presented in Figure 3.9-4
and include surface deposits, landslide features and landslide rubble, Quien Sabe Volcanics,
the Franciscan Complex, and serpentinite of the Coast Ranges ophiolite. The Franciscan
Complex eastern belt includes mélange and tectonic blocks of Yolla Bolly terrane 5 (Dibblee and
Minch 2007a and 2007b; Wentworth et al.1999). The bedrock includes three of the major rockforming units that represent deformed remnants of the Mesozoic-Tertiary convergent 6 margin in
California (Wentworth et al. 1999). These are the:
(1) Eastern belt Franciscan Complex mélange and Yolla Bolly terrane: rocks of an
accretionary prism 7 that formed above the ancestral east-dipping subduction 8 zone
beneath California, late Jurassic 9 to early Tertiary in age.
(2) Coast Range ophiolite: serpentinized remnants of the ancestral forearc basement 10 and
upper mantle, 11 late Jurassic to Cretaceous in age.
(3) Quien Sabe volcanics: Miocene volcanic deposits.
Geologic Formations
Locally, the bedrock units illustrated in Figure 3.9-4 are presented below in ascending
stratigraphic order with oldest unit described first:
Eastern Belt Franciscan Complex
The Franciscan rocks of the Hamilton block, unlike the volcanic-rich rocks of the central belt
Franciscan Complex to the west, consist largely of metagraywacke with thin, locally preserved
basal chert and greenstone layers. The interleaved zones of Franciscan mélange are of equal
importance in the block occurring as thin slices within the metagraywacke and as thicker slabs
that separate the coherent units.

Terrane is a geologic term for a group of rocks that are similar in makeup and in formation. Terranes are usually found in belts.
Convergent plate tectonic boundary is where two plates converge (pushed together).
7
Accretionary prism is an area where tightly folded sediments form a “prism” that is fan-shaped between two plates during
subduction.
8
A subduction zone is where two plates are pushed together with one pushed under the other. In most cases the heavier oceanic
plate is pushed under the lighter continental plate.
9
The Jurassic, as with the Cretaceous, is in the geologic time known as the Age of Dinosaurs.
10
The ancestral forearc basement is a geologic term for an area along a chain or “arc” of volcanoes. The forearc is to the front and
the backarc is to the back of the volcanic chain.
11
The mantle is located under the oceanic and continental plates. It is the source for peridotite that is metamorphosed to
serpentinite when oceanic water is pushed down by subduction.
5
6
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Unit
Map Symbol
Surficial
Deposit
Landslide
Rubble
Landslides
Quien Sabe
Volcanics

Serpentinite of
the Coast
Range
ophiolite

Eastern belt
Franciscan
Complex
mélange and
Yolla Bolly
terrane

af, Qa, Qha,
Qpa, Qt

Section 3.9
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Summary of Key Points

af – manmade artificial fill for dam
Qa – alluvial gravel, sand, and clay of valley areas (Holocene)
Qha – stream channel deposits (Holocene)
Qpa – alluvium (upper Pleistocene)
Qt – stream terrace

Qls

Landslide rubble (deposit)
Landslide failure areas and deposits

Tqs

Assemblage of volcanic rocks, about 4000 feet thick; slightly deformed; age, late
Miocene
Tqs – Andesite, pinkish brown, massive, hard, aphanitic to slightly porphyritic with
small phenocrysts of plagioclase feldspar and hornblende, in massive lava flows
and flow breccias, includes basalt

Jsp

Probably part of the Coast Range Ophiolite Complex hydrothermally
metamorphosed from mafic igneous rocks, such as dunnite and diabase; age, late
Jurassic to Cretaceous
Jsp – Serpentinite, blue-green gray, massive composed of amorphous antigorite
(hydrous magnesium silicate) with specks of magnetite, pervasively sheared and
slickensided into small flakes.

Eugeosynclinal marine clastic sedimentary rocks, slightly metamorphosed, locally
sheared; contacts approximately to vaguely located; age, Cretaceous and/or
Jurassic
mw – Graywacke sandstone, gray, massive to bedded, hard, fine to medium
grained, with dark grains and metamorphic minerals (lawsonite and pumpellyite),
includes thin layers of gray siltstone-claystone, includes small outcrop near center
of the Project study area
fm, gs, ch, mw, fm – Mélange (mixture) of coherent fragments in pervasively sheared matrix of
dark gray grougy claystone and graywacke
cg, bl, fy1
ch – Chert or metachert, thin bedded, hard, brittle, varicolored red, green, and
white, locally jasperized
gs – Greenstone (metabasalt), black, massive, aphanitic weathered dark brown
cg – Conglomerate, of large cobbles of gray to black chert in graywacke matrix
bl – Glaucophane blueschist, schistose but massive, coherent metamorphosed
from ultramafic igneous rocks
fy1 – Yolla Bolly Terrane

Source: (after Dibblee and Minch 2007a and 2007b; and Wentworth et al. 1999)
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Source: (Dibblee and Minch., 2007a and 2007b; and Wentworth et al., 1999)

Figure 3.9-4. Project Study Area Geology Map

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-9

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Two distinctive Franciscan terranes are present based on detailed mapping and age-dating
studies. The mélange terrane (fm map symbol) consists largely of mélange arkosic
metagraywacke, whereas the Jurassic Yolla Bolly terrane (fy1 map symbol) consists largely of
lithic, quartzofeldspathic metagraywacke. 12
In the Project study area, except for the blueschist 13 blocks, the distribution of the various
resistant blocks is generally random. The exposed outcrop-scale blocks typically range from a
few square feet to hundreds of square feet in size, with larger blocks of greenstone as large as
several thousand square feet of exposed outcrop. Blueschist outcrops, in comparison, range in
size from less than 100 square feet to more than 10,000 square feet with rock types that range
from low-grade glaucophane schist 14 to garnet rich eclogites. 15 The mélange matrix’s intensely
sheared nature makes the Franciscan Complex highly susceptible to unstable hillslopes.
Coast Range Ophiolite
The Coast Range ophiolite formation includes isolated serpentinite outcrops that have been
mapped in the North Fork Pacheco Creek watershed; however, extensive field surveys have not
identified any exposures of serpentinite on the surface nor within areas subjected to various
types of subsurface investigations (e.g., drilling, test pits) that have been performed by
engineering geologists and geotechnical engineers within the Project study area (Valley Water
2021a; Valley Water 2021b).
Quien Sabe Volcanics
Miocene in age, the Quien Sabe volcanics include andesite, basalt, dacite, tuffaceous sediment
and agglomerate, plugs and irregular intrusive masses of andesite, and hydrothermally altered
rhyolite plugs (California Department of Natural Resources 1949). 16 The Quien Sabe Formation
is found in outcroppings and at depth in a few locations within the Project study area.
Quaternary Geology
Colluvium, alluvium, and landslides are the common Quaternary 17 geologic units in the Project
study area. River terraces, both bedrock strath and depositional terraces, are associated with
North Fork Pacheco Creek and its larger tributaries (e.g., East Fork). These units include alluvial
fan deposits preserved on the older terraces that are upslope of both the North Fork Pacheco
Creek and Pacheco Creek channels within the Project study area. The strath 18 terraces can be
found in the lower reaches of North Fork Pacheco Creek and numerous terraces are located
upslope of North Fork Pacheco Creek upstream from North Fork Dam. Detailed landslide
mapping indicates that the channel gradient of North Fork Pacheco Creek, and associated
deposition of alluvial material (locally referred to as Turkey Flat) about one mile upstream from
North Dam has been influenced periodically by landslides that dammed the creek for some
period of time until sufficient stream power resulted in reestablishment of the channel through
the affected reach (Valley Water 2021b).

Arkosic metagraywacke is dominated by sand (arkose) size material whereas lithic metagraywacke is dominated by sand size
rock fragments (lithic). For the geologist this helps determine the depositional environment for these units.
13
Blueschist is a metamorphic rock found in tectonic margins where subduction has occurred. These rocks, rich in iron and
magnesium, are formed in an environment that is high in pressure but low in temperature.
14
Another name for blueschist
15
Ecologite is a metamorphic rock formed from igneous rocks rich in iron and magnesium. Ecologites form at higher pressures and
temperatures than blueschist.
16
These are all igneous rocks that differ in composition and texture but found together in major volcanic activities along tectonic
plate margins.
17
Quaternary time is the most recent geologic time which includes the Ice Ages (Pleistocene), the various ages of bronze through
iron (Holocene), and the Anthropocene which marks the human influence to Earth’s climate from 1850 AD to the present.
18
Strath terraces unlike depositional terraces are formed by river erosion on bare rock.
12
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Geomorphology
The proposed reservoir expansion area is entirely within the North Fork of Pacheco Creek
watershed 19 within the Diablo Range. Fluvial and hillslope erosional processes dominate the
geomorphic setting. The creek has both strath and depositional terrace areas along the lower
valley wall and floor that reflect previous river base levels in Quaternary time. The strath
terraces are the result of incision. Hillslopes throughout the watershed have numerous
landslides, most of which are not active. Landslide types include rockfall, landslides, and flows.
It is estimated that approximately 43 percent of the Project study area is overlain with deposits
from rockfall, landslides and flows (Valley Water 2021b).
Fluvial Geomorphology
In general, the stream networks adjacent and directly tributary to North Fork Pacheco Creek
(including the area directly draining into Pacheco Reservoir), South Fork Pacheco Creek, and
Pacheco Creek have steep gradients with dendritic drainage patterns 20 reflecting the presence
of the mélange dominating the watershed. 21
Both the North Fork and South Fork Pacheco Creek watersheds are underlain by shallow
bedrock that limits channel incision. For this reason, these watersheds have relatively stable
channels that are unlikely to change significantly in response to peak flow events. Although
peak flow events occur infrequently, they may initiate in-channel debris flows that have the
potential to affect the bed and banks of stream channels throughout the watersheds, particularly
in smaller tributaries like those that drain into Pacheco Reservoir. The presence of several strath
terraces (bedrock terraces) indicates stream incision to varying degrees occurs in larger
channels throughout the watershed. Depositional terraces are also found along the lower valley
wall and floor adjacent to North Fork Pacheco Creek which can be source areas for in-channel
debris flows. Geotechnical investigations supporting design team efforts found that the terrace
geometry is consistent with a drainage system with no Quaternary age faults (Valley Water
2021a; Valley Water 2021b).
A unique aspect of the channels that enter Pacheco Reservoir is that each one, whether large or
small, has been subject to periodic inundation and drawdown on an annual and often interannual basis since the dam was built in 1939. This process results in intermittent riverine
aquatic habitat that is transitional in nature, with the bed and banks changing in response to
reservoir operations. 22
The most visible effect of inundation in transition reaches—the reach that becomes inundated—
is the loss of some streamside vegetation and the creation of the so-called “bathtub ring” that is
visible around Pacheco Reservoir during drier years. It is likely that streamside vegetation
begins to reestablish during drier years at elevations below full pool. Depending on the water
surface of Pacheco Reservoir, the transitional reach of North Fork Pacheco Creek may extend
for more than two miles upstream from North Fork Dam. Within this transitional reach, the
channel undergoes periods of deposition and incision in response to annual and inter-annual
changes in reservoir levels as well as inflow from North Fork Pacheco Creek and its tributaries.

The East Fork Pacheco Creek Watershed is a subwatershed nested within the larger North Fork Pacheco Creek watershed.
Dendritic drainage patterns develop in areas with homogenous rock units and looks like a branching pattern of hardwood tree leaf
veins.
21
When a watershed has one type of rock and similar topography (relief) that is drained by tributaries that flow into one mainstem
stream channel, the resulting fluvial pattern is called dendritic because it appears like the veins in large hardwood leaves. The
dominance of the Burt Hills and Yolla Bolly mélanges controls the hill slope erosion mechanics in the Project area.
22
A “transition reach” is that portion of the channel that becomes inundated based on operational and inflow conditions that influence
Pacheco Reservoir.
19
20
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Hillslope Geomorphology
The hillslope geomorphology within the Project study area is dominated by the dendritic
drainage pattern in the watersheds that contribute water, sediment, and organic materials to
Pacheco Reservoir, North Fork Pacheco Creek (including tributaries) and Pacheco Creek. As
described above, most of the bedrock that underlies the watershed is mélange material that
ranges from mostly competent (hard) and resistant to surface erosion to not competent and
susceptible to erosion. Generally, mélange rock units are homogenous with uniform surface
erosion resistance that, when combined with the rugged topography and Mediterranean climate
conditions, results in the dendritic drainage pattern for these watersheds.
Hillslope geometry includes planar, convex, and concave slopes with planar and concave slopes
being the most common in this watershed. Planar slopes commonly form on dip slopes in which
the bedrock structure is planar and dips out of the hillslope. These are usually found in areas of
metasedimentary and low-grade metamorphic rock. Planar slopes may also be found in oversteepened stream banks referred to as inner gorges; these are typically observed in the upper
reaches of the North Fork Pacheco Creek watershed. Convex hillslope geometry is less
common and is mostly found along lower valley walls where deposition takes place as
colluvium, alluvium, or landslide deposits. Concave hillslopes are common, and this geometry is
controlled by overland flow into swales (headwater areas also known as first-order streams),
surface erosion (sheet wash), and landslides.
Hillslope shape in the concave slopes was controlled by landslide events over recent geologic
history for the past several centuries and millennia. Evidence of past instability on now-stable
concave slopes can be found where roadcuts or cleared sections of shoreline along Pacheco
Reservoir have exposed bedrock hollows. Bedrock hollows have either a U- or V-shaped profile
and are zones where weathered colluvium collects in the hollow. During dramatic shifts in the
climate, these hollows disgorge themselves as debris flows and then refill themselves over
millennia (Reneau and Dietrich 1990). This cyclical nature of bedrock hollow debris flows
mimics a life history. Hollows, over time, are filled through normal colluvial erosion and
deposition. Reneau and Dietrich measured one hollow in the Coast Ranges that contained
colluvium that was more than 7,000 years old; indicating that infilling of a hollow may take
millennia. Disgorgement occurs when hollows become saturated or are undercut (from road
building or erosion) resulting in debris flow failure. Then over time the hollow is refilled and fails
again in response to climatic shifts. In-channel debris flows are also found where landslide
deposits lie within the bank full area that periodically becomes inundated.
Geologic Hazards
Geologic hazards described in this section include landslides, earthquakes and seiches. In
support of project design efforts, Valley Water (2020) prepared a detailed landslide report for the
portion of the Project study area that would be subject to dam construction and subsequent
inundation with an expanded reservoir. A summary of this work is provided here which includes
analyses of falls, slumps, slides, and flows of rock, debris, and earth. Hillslopes of Yolla Bolly
and Franciscan Complex blueschist materials are where Valley Water’s consultant commonly
found landslides. Steep slopes (in excess of 50 percent) are typically associated with Yolla Bolly
and blueschist rock units, while gentle hillslopes (usually less than 50 percent) are typically
associated with mélange rock units. While detailed geotechnical investigations in the vicinity of
the SR 152/Kaiser-Aetna Road intersection are ongoing, there is no evidence of any type of
geologic hazards based on reconnaissance-level review by Valley Water’s consulting
geotechnical engineers, nor documented in the available literature (Wentworth 1999).
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Seismicity
As introduced previously in the discussion on regional geology, the Project study area is in
Seismic Zone 4, a high seismic hazard zone due to the active faults in the general area
surrounding the North Fork Pacheco Creek watershed. The Project study area is between the
Calaveras/Quien Sabe Fault, approximately 9 miles west of North Fork Dam, and the Ortigalita
Fault, about 8 miles to the east of Pacheco Reservoir. Part of the Calaveras/Quien Sabe Fault is
an active Holocene fault (colored yellow in Figure 3.9-3) whereas the other part is a preHolocene fault that is inactive (colored green in Figure 3.9-3). The Ortigalita Fault is a preHolocene fault that is inactive. The active Holocene San Andreas Fault is approximately 9 miles
west of San Felipe Lake, the western edge of the Project study area. These north-northwest
trending faults control much of the geomorphology including creek drainage geometries,
landslide complex locations, and to varying degrees erosional processes. During the initial
design efforts, a technical investigation was conducted to determine the nature and extent of
seismicity necessary for design and environmental analysis (Valley Water 2021a). Findings from
this work are:
•

There are no Quaternary-aged faults crossing the Project study area; the nearest fault is
about 9 miles away.

•

Active faulting indicators are absent within the Project study area. These indicators
include geologic, geomorphic, and seismologic features.

•

All elevation changes are reflective of normal fluvial activities absent of any Quaternaryaged faulting.

•

Site-specific borehole and seismic refraction work at locations associated with
construction of Project facilities support the absence of recent faulting.

Faults
Table 3.9-2 provides a list of large historic earthquake events that likely affected the lands and
facilities within Project study area. Since North Fork Dam was constructed in 1939, there is no
evidence that suggest any impact has occurred to that structure as a result of earthquakes in
the past 80 years (Valley Water 2021a).
Liquefaction
The phenomenon in which saturated granular sediments temporarily lose shear strength and
become fluid-like during periods of strong earthquake ground shaking is called liquefaction. The
site susceptibility to liquefaction is a function of depth, density and water content of the
sediments and the earthquake magnitude likely to affect the site. The most susceptible to
liquefaction are the saturated, unconsolidated sediments within 50 feet of the ground surface.
Liquefaction hazards include vertical settlement from densification, lateral spreading, ground
oscillation, flow failures, bearing strength loss, subsidence, and buoyancy effects.
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Table 3.9-2. Large Historic Earthquakes in the San Francisco Bay Area
Name,
Summary of Key Points
Earthquake Location, or Associated
Date
Fault
Region
Comments2
Magnitude1
Affected
June 1838

October 8,
1865

October 21,
1868

June 20,
1897

April 18, 1906

Assumed to
be between
6.8 to 7.4

San Francisco
Bay Area

Santa Cruz
Mountains

6.5

6.8

Hayward

6.2

7.8

Gilroy

San Andreas

Walls were cracked at Mission Dolores and in
Monterey. Approximately 37 miles of rupture
occurred along the San Andreas fault from Santa
Clara to San Francisco.

Ground cracks, heaving, and subsidence were
noted several times. Half a million dollars in
San Andreas property damage in New Almaden, Petaluma, San
Francisco, San Jose, Santa Clara, and Santa
Cruz.

Hayward

The fault movement was felt throughout northern
California and Nevada resulting in 30 deaths and
damage to 300,000 properties. Fault rupture from
Berkeley to Fremont included severe damage in
the East Bay and San Francisco, destroying
Mission San Jose. U.S. Geological Survey
estimates that it was a M7.0.

Calaveras

Earth-shaking was felt from Woodland to San Luis
Obispo resulting in building collapses in the Santa
Clara Valley. Southeast of Gilroy, fissures were
noted on the Calaveras Fault.

This was the 1906 Great Earthquake of San
Francisco resulting in fires causing approximately
San Francisco
3,000 deaths and $524 million in damages
Earthquake, San San Andreas
including $24 million from just the earthquake
Francisco
alone. Earthquake damage occurred up to 350
miles from the epicenter.

July 11, 1911

6.4

Morgan Hill

Calaveras

Earthquake was located on the Calaveras Fault
causing substantial damage in Gilroy and the
Santa Clara Valley. This event was felt as far
away as Reno, Nevada.

January 24,
1980

5.8

North of
Livermore Valley

Greenville

Approximately nine miles of surface rupture
occurred on the Greenville Fault resulting in $11.5
million in property damage and numerous injuries.

6.2

Morgan Hill
Earthquake,
Morgan Hill

Calaveras

The epicenter was located near the 1911 Morgan
Hill earthquake and felt from San Francisco to
Bakersfield resulting in $8 million property
damage and injuries.

April 24 1984

October 17,
1989

6.9

Loma Prieta
Earthquake,
Santa Cruz
Mountains

This was the largest earthquake felt in San
Francisco since the 1906 event. Severe damage
occurred from San Francisco to Monterey and the
San Andreas East Bay that included damage and destruction of
buildings, roads, bridges, and freeways. Deaths
totaled 63 and over 3,000 injuries and property
damage estimated to be $10 billion

Source: United States Geological Survey (1981); California Geological Survey (2000); United States Geological Survey (2016).
California Geological Survey (2016)
Notes:
1
Earthquake magnitudes and locations before 1932 are estimated by the United States Geological Survey 1981 and 2016, and
the California Geological Survey 2000 and 2016 based on reports of damage and felt effects. Magnitudes reported using the
Richter scale.
2
Earthquake damage information primarily compiled from the National Earthquake Information Center ((United States Geological
Survey 2016) Estimates of property damage values are in dollars valued to the year of damage.
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Liquefaction is especially prone to alluvial sediments of Holocene (12,000 BCE 23 to 1850 AD)
and Anthropocene (1850 AD to the present) age. These soils (i.e., loams) tend to be loose
because they are geologically young. Most of this material in the Project study area classifies as
sand using the Unified Soil Classification System (Reclamation 1988). Geologically young,
loose sands can rapidly lose their shear strength during seismic shaking. This is the result of
uplift forces caused by the shaking ending in liquefaction (Lambe and Whitman, 1969).
Geologically older soils, Pleistocene (2.5 million years to 12,000 BCE) age alluvial sediments,
are generally non-liquefiable because they tend to be more consolidated than the younger
sediments. The Holocene-Anthropocene aged alluvial sediment deposits found along the lower
valley wall and floor adjacent to North Fork Pacheco Creek within the Project study area do not
show evidence that liquefaction has occurred, nor is there any evidence that liquefaction has
occurred in the past 80 years since Pacheco Reservoir was developed (Valley Water 2021a).
Lateral Spreading
Lateral spreading can cause the most damage with respect to liquefaction hazards. When it
occurs, large intact, non-liquified soil blocks move downslope on a liquified layer that is large in
areal extent. As the mass moves down slope it will move towards an unconfined area, such as
downslope or at a stream cut bluff. It can fail on very gentle slopes (i.e., one degree). Between
hillslopes, drainages and swales can be filled by unconsolidated alluvium, colluvium, landslide
debris and slope wash. Although these conditions may be present throughout the North Fork
Pacheco Creek watershed, there is no evidence that this process has occurred within the
Project study area (Valley Water 2021a).
Seismic Hazards
Earthquake Hazards and Seismic Shaking
There are no active faults that cross the Project study area. All active faults are located several
miles to the west or east of the Project study area. The nearest active fault, the Calaveras/Quien
Sabe strike-slip fault is within the San Andreas system that predominantly accommodates lateral
movement between the North American and Pacific tectonic plates and is located about 9 miles
from North Fork Dam and outside of the Project study area. Active blind and reverse thrust
faulting outside of the Project study area include the Mount Diablo blind thrust fault, located
northeast of the Project study area. Faults In general proximity to the Project study area that
represent substantial potential seismic sources are presented in Table 3.9-3.
Seismic shaking intensity, or strong ground motion, is dependent on the distance between an
area and the earthquake epicenter, the earthquake magnitude, and the geologic conditions of
the area. Faults in general proximity to the Project study area have the potential for earthquakes
that would generate the largest ground motions, including the Calaveras/Quien Sabe strike-slip
fault.
Traditionally, earthquakes have been classified by the amount of energy released using the
Richter scale. Seismologists, however, have recently begun using a moment magnitude (M) that
provides a more accurate measurement of the size of major and great earthquakes. The
moment and Richter magnitude scales are nearly identical for earthquakes of less than 7.0.
Moment magnitude scales are slightly greater than the corresponding Richter magnitude for
earthquakes greater than 7.0.

23

BCE is before common era. It is the same as BC before Christ.
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Table 3.9-3. Faults with Potential for Seismic Activity Near the Project Study Area
Approximate
Average
Fault Segment Recurrence
Fault
Distance to Project
Estimated Maximum
Length
Interval
Name
Study Area (miles) Earthquake Magnitude1,2
(mile)2
(years)3
San
Andreas
(Peninsula)

77

San
Andreas
(North
Coast
South)

110

Calaveras
(Northern)

12

Calaveras
(Central)

16

Fault Type, Dip Direction2

Approximate
Slip Rate
(mm/yr)2,4

7.1

53

229

Right-Lateral Strike-Slip, 90°

17.0

7.4

118

223

Right-Lateral Strike-Slip, 90°

24.0

6.8

28

187

Right-Lateral Strike-Slip, 90°

6.0

6.2

37

54

Right-Lateral Strike-Slip, 90°

15.0

Source: (CGS 2003; USGS 2003)
Notes:
1
Maximum Earthquake Magnitude – the maximum earthquake that appears capable of occurring under the presently known tectonic framework, using the Richter scale.
2
Fault parameters from the California Geological Survey (2003).
3
Recurrence intervals from the USGS (2003).
4
References to fault-slip rates are traditionally presented in millimeters per year.
Key:
° = degrees
mm/yr = millimeters per year
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Seiches
Seiches are waves of water that are initiated by either earthquake shaking or landslide deposits
rapidly entering a water body (i.e., lake or reservoir) and adversely affecting the built or natural
environment adjacent to, or downstream from the water body. Seiches produced by landslides
are the result of a large mass of soil and or rock that move rapidly into the water body. Adverse
effects can include damages to impoundment structures including dams. Valley Water’s
consultant analyzed the potential for landslide caused seiches after an expanded reservoir has
reached its maximum elevation (Valley Water 2021b). This study determined that other than the
three small landsides adjacent to the proposed east abutment of the upstream dam site, the
type and scale of landslide that could result in a seiche did not occur within or upstream from
the Project study area.
Landslide Hazards
Bedrock Landslides, Rockfalls and Slumps
Bedrock hillslope failures occur within the Project study area where competent rock is found.
Most of these are associated with Yolla Bolly sandstone or Franciscan Complex blueschist rock
units. These bedrock failures are found where channel migration undercuts and over steepens
the slopes. Rockfall deposits from these slopes are limited in extent and usually are small in
terms of both area and volume. Similarly, rock slumps and slides are also associated with
slopes undercut by stream migration resulting in over steepened rock slopes. They are also
found in headscarps of historic landslide features.
Debris and/or Earth Slumps, Slides and Flows
The most common slope failures throughout the Project study area are associated with shallow
weathered bedrock and soil materials. Deposits from these landslides include both rock and soil
materials. These types of features are typically associated with conditions where intact sections
of soil and weathered rock overlying more competent bedrock or previous landslide deposit of
mixed soil and rock are disturbed in some manner (e.g., road cut, channel incision). Relative to
the deeper landslides, the debris and earth slumps are typically shallow with small runouts.
Landslide processes commonly initiate as debris slides or slumps that can transition to slow
moving, complex debris/earth flows with long runouts. Earthflows of various ages and sizes are
present in the Project study area and elsewhere throughout the North Fork Pacheco Creek
watershed (Wentworth et al. 1999). The larger ones have increased length/width ratios resulting
from the passage of the earthflow through narrow channels and deposition of large lobes of
landslide debris that can dam or impede flow of larger channels downslope. 24
Unstable Hillslope Terrain – Landslide Distribution
Valley Water’s consultants (2020) found that the spatial distribution of landslide features along
North Fork Pacheco Creek and larger tributaries within the Project study area indicates these
landslides are a likely function of fluvial incision and the position of that incision relative to
bedrock units and structure. This investigation also suggests that large landslide complexes
throughout the Project study area are considered ancient and most likely initially active under
different climatic conditions than the present. After review and detail mapping, including maps
generated by Light Detection and Ranging (LiDAR), 25 Valley Water’s consultants interpreted that
most large landslide complexes are comprised of numerous ancient landslides and a minority
are recent. Determination of the movement age was difficult for ancient landslides although
Previous work by Miller and Burnett (2007) shows that in-channel flows deposit material where a lower order stream channel
enters a higher order channel at angles (in map view) of 70°or greater.
25
Light Detection and Ranging, an aerial method using radar in which vegetation can be “removed” by computer algorithms from the
field data thereby displaying “bare earth” topography from which landslides are easily inventoried.
24
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Valley Water consultants used several methods without a high degree of confidence. 26 The older
landslides, which are typically mapped as larger features, are less prominent than the younger
landslides. These younger landslides have more “fresh features” than the older landslides due
to their young age with less time to undergo erosion.
Within these landslide complexes, geotechnical evidence suggests that many of these appear to
have some degree of ongoing activity. Based on observations of youthful landslide morphology,
changes in stream course morphology and analysis of LiDAR mapping, this investigation
concluded that “the abundance of recent landslides in the Project study area, the large size of
some of these features, and their relationship to adjacent older landslides suggests that the
formation of large landslide complexes is ongoing and not solely a function of former climatic
conditions as originally inferred” (Valley Water 2021b).
In conjunction with the landslide investigation, an additional geotechnical investigation, including
geotechnical boring was conducted at the proposed downstream dam site, 2.2 miles upstream
from the confluence of the North Fork Pacheco Creek and South Fork Pacheco Creek, and 2.3
miles north of State Route 152 (SR 152). A block of Yolla Bolly metasandstone underlies a
portion of this location, while a band of Franciscan Complex was identified adjacent to Yolla
Bolly rock units. At this location, Franciscan rock units are comprised of primarily greenstone,
mélange, and blueschist with greenstone mapped beneath the proposed left abutment of this
dam site. Several moderate to small landslides were mapped within the proposed right (west)
abutment of the downstream dam site. Within this landslide complex is a large landslideearthflow that is approximately 900 feet long and several tens of feet thick. This landslide is
ancient based on the eroded or muted topography and the incision of the landslide by steep
intermittent creeks. Adjacent to the left (east) abutment at the proposed upstream dam site,
three small landslides have been mapped in association with a block of blue schist; however,
none of these features show any sign of recent movement.
3.9.1.2 Soils
There are 59 soil units including series, complexes, and associations in the Project study area.
The soil types were identified from the Soil Survey Geographic Database (SSURGO) database
by the National Cooperative Soil Survey from the U.S. Department of Agriculture, Natural
Resources Conservation Service (NRCS 2021). A review of these 59 soils units identified 12 soil
units that are susceptible to erosion. These are illustrated in Figure 3.9-5. Most of these soil
units within the portion of the Project study area subject to inundation as a result of an
expanded reservoir are thin and well-armored with low water holding capacity. Only two of the
twelve soils units, Red Bluff and Moda, are corrosive for concrete and steel. Zaca Clay, not
included in the twelve erosive soils, is the only soil type within the Project study area that may
have expansive properties. All three of these soils are associated with the floodplain/terraces of
North Fork Pacheco Creek upstream from the existing reservoir (Red Bluff and Moda) or the
floodplain of Pacheco Creek at about creek mile 5.0 (Zaca Clay) where no construction activities
are proposed. Most of the Red Bluff and Moda soil types would be subject to inundation under
the extended reservoir although some of these soil units are located along the lower valley wall.

In landslide classifications for determining age, most use stream course(s) history. Ancient large landslides will show stream
course remnants which had flow when the landslide topography was different from today. Approximate age is difficult unless soil
geochemistry is completed and/or dendrochronology of trees on the landslide mass.

26
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The twelve soil units that are susceptible to erosion are all loams and are organized below as
loam, clay loam, sandy loam, or gravelly loam:
•

•

•

Loam
-

Gazos (Dark Phase) – Sweeney Loam: on steep terrain, eroded

-

Laughlin-Yorkville Complex: Sobrante Loam on slopes 15 to 75 percent slopes;
Suther Loam 15 to 30 percent slopes, eroded

-

Pomponio Loam: on moderately steep slopes, eroded

-

Vallecitos Loam: on 30 to 75 percent slopes

-

Yolo Loam: on slopes 0 to 8 percent slopes, found on alluvial fans and flood plains

Clay Loam
-

Gilroy Clay Loam: on 15 to 30 percent slopes; Major Land Resource Area (MLRA) 15

-

Gilroy Clay Loam: on steep slopes 50 to 75 percent slopes; MLRA 15

-

Caviota Clay Loam: on 15 to 30 percent slopes; MLRA 15

Sandy Loam
-

•

Gravelly Sandy Loam
-

•

Correco Sandy Loam: on 2 to 5 percent slopes

Pentz Gravelly Sandy Loam: on 2 to 16 percent slopes

Gravelly Loam
-

Argonaut Gravelly Loam: on 2 to 15 percent slopes

-

Red Bluff Gravelly Loam: on 0 to 3 percent slopes

3.9.1.3 Unique Paleontological Resources and Geological Features
Within the Project study area, mélange and large structural blocks of low-grade metasandstone
(lithic quartzofeldspathic metagraywacke), and siltstone of the Yolla Bolly terrane underly North
Fork Dam and Pacheco Reservoir. Downstream from North Fork Dam, there is a notable
blueschist block exposed in the cut slope of SR 152 where chert 27 is present as thin beds in the
metagraywacke, providing paleontologists the material for dating the units as well as
determining the depositional environment. While thin beds of chert within the metagraywacke
are viewed by geologists as scarce, they are known to occur throughout the North Fork
Pacheco Creek watershed. As stated previously, the exposed marine sediments have
undergone metamorphism including those underlying the Project study area; none of the
geologic formations mapped within the Project study area are considered fossiliferous
(Wakabayashi 2011; Wentworth et al. 1999; Ingersoll et al. 1999; and Ernst 1993 and 1965).
Therefore, there is no potential for unique paleontological resources to occur within, or close to
the Project study area.

Chert is a hard, dark rock composed of silica with a microscopically fine-grained texture from the radiolarian fossils. Also referred
to as flint or chalcedony.
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Figure 3.9-5. Soil Units Susceptible to Erosion Map
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Geologist have recognized that the North Fork Pacheco Creek watershed and the area
generally referred to as “Pacheco Pass” provides unique opportunities to the research
community with respect to plate tectonics. The “exhumed” 28 accretionary prism 29 of the eastern
belt Franciscan Complex (i.e., mélange, Burnt Hills, and Yolla Bolly terranes) is unique with
respect to understanding plate tectonics. The Project study area underlain by metagraywacke
rock units is known for casual discovery of rock containing clasts of the gem jadeite, making the
metagraywacke a rare grade of metamorphic rock (Ernst 1965 and 1993; Ingersoll et al. 1999;
Wakabayashi 2011). However, no State or local agency has identified any unique geological
features within or close to the Project study area.
3.9.1.4 Mineral Resources
There are no known locatable (i.e., precious metals) or leasable (i.e., petroleum) mineral
resources within the Project study area or elsewhere in the North Fork Pacheco Creek
watershed (Santa Clara County General Plan, Book A 1994). No mineral resources zones have
been identified within the Project study area, or elsewhere within the North Fork Pacheco Creek
watershed, nor in the larger Pacheco Creek watershed. Therefore, there are no Mineral
Resource Zones for recoverable aggregate. None of the county general plans applicable to the
Project study area have identified any mineral resources of value locally to the region or the
state. Construction of North Fork Dam, SR 152 access improvements, and other infrastructure
has utilized local sources of common mineral materials (e.g., sand, gravel, aggregate) for fill
material within and adjacent to the Project study area; however, there are no commercial
sources that have been developed to mine or process mineral resources within the Project
study area. Casual collection of jadeite continues to occur on a very limited basis where legal
access is available.
3.9.2

Regulatory Framework

3.9.2.1 Federal Laws, Regulations, and Policies
Clean Water Act
In 1972 Congress enacted the Clean Water Act (CWA) and the act has been amended several
times since its inception. This is the primary Federal law regulating water quality in the U.S. and
its objective is to reduce or eliminate water pollution in the nation’s rivers, streams, lakes, and
coastal waters. The CWA prescribes the basic Federal laws for regulating discharges of
pollutants into waters of the United States. This includes setting water quality standards for
contaminants in surface waters, establishing wastewater and effluent discharge limits from
various industry categories, and imposing requirements for controlling nonpoint-source pollution.
Specific sections of the CWA applicable to the Project are summarized below.
Section 402 creates the National Pollutant Discharge Elimination System (NPDES) permit
program. This program authorizes point sources of pollution discharging into a surface water
body. In California, the NPDES program is administered at the state level, and the Central Coast
Regional Water Quality Control Board (CCRWQCB) and Central Valley Regional Water Quality
Control Board administer the program in the Project study area as it relates to construction of
project facilities.

Exhumed in geology is the process in which an older geologic feature, previously buried by younger geologic units, is uplifted and
eroded to expose the previously buried units.
29
Accretionary prism is the area in plate tectonics where subduction occurs (one plate is pushed under a second plate) and trapped
materials between the two plates are tightly folded. The Franciscan Complex is well known for its accretionary prisms.
28
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3.9.2.2 State Laws, Regulations, and Policies
Alquist-Priolo Earthquake Fault Zoning Map
Surface rupture is generally the most easily avoided seismic hazard. The Alquist-Priolo
Earthquake Fault Zoning Act was passed in 1972 to mitigate the hazard of surface fault rupture
to structures for human occupancy. The construction of proposed ancillary facilities (e.g.,
pumphouse, electrical substation) would be occupied periodically for operational and
maintenance activities. In accordance with the Alquist-Priolo Act, the State Geologist has
established regulatory zones called earthquake fault zones around the surface traces of active
faults and has published maps showing these zones. Buildings for human occupancy cannot be
constructed across the surface traces of faults that are determined to be active. Because many
active faults are complex and consist of more than one branch that may experience ground
surface rupture, earthquake fault zones extend approximately 200 to 500 feet on either side of
the mapped fault trace.
Seismic Hazards Mapping Act
The Seismic Hazards Mapping Act was passed in 1990 following the Loma Prieta earthquake to
reduce threats to public health and safety and to minimize property damage caused by
earthquakes. This act requires the State Geologist to delineate various seismic hazard zones,
and cities, counties, and other local permitting agencies to regulate certain development
projects within these zones. Resources available for evaluating seismic hazard zones are
available from the California Geological Survey (CGS 2004 and 2008). This applies to
construction of the dam and other facilities subject to this Act.
California Building Code
The California Building Code (CBC), which is codified in Title 24 of the California Code of
Regulations (CCR), Part 2, was promulgated to safeguard the public health, safety, and general
welfare by establishing minimum standards related to structural strength, means to egress to
facilities (entering and exiting), and general stability of buildings. The purpose of the CBC is to
regulate and control the design, construction, quality of materials, use/occupancy, location, and
maintenance of all buildings and structures within its jurisdiction. Title 24 is administered by the
California Building Standards Commission, which, by law, is responsible for coordinating all
building standards. Under State law, all building standards must be centralized in Title 24 or they
are not enforceable. The provisions of the CBC apply to the construction, alteration, movement,
placement, location, and demolition of every building, structure, or any appurtenances
connected or attached to such buildings or structures throughout California.
The 2019 edition of the CBC is based on the 2018 International Building Code (IBC) published
by International Code Council. The code is updated triennially, and the 2019 edition of the CBC
was published by the California Building Standards Commission on July 1, 2019; it took effect
starting January 1, 2020. The 2019 CBC contains California amendments based on the
American Society of Civil Engineers (ASCE) Minimum Design Standard ASCE/SEI 7-10,
Minimum Design Loads for Buildings and Other Structures, provides requirements for general
structural design and includes means for determining earthquake loads as well as other loads
(such as wind loads) for inclusion into building codes. Seismic design provisions of the building
code generally prescribe minimum lateral forces applied statically to the structure, combined
with the gravity forces of the dead and live loads of the structure, which the structure then must
be designed to withstand. The prescribed lateral forces are generally smaller than the actual
peak forces that would be associated with a major earthquake. Consequently, structures should
be able to: (1) resist minor earthquakes without damage, (2) resist moderate earthquakes
without structural damage but with some nonstructural damage, and (3) resist major
earthquakes without collapse, but with some structural and well as nonstructural damage.
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Conformance to the current building code recommendations does not constitute any guarantee
that significant structural damage would not occur in the event of a maximum magnitude
earthquake. However, it is reasonable to expect that a structure design in accordance with the
seismic requirements of the CBC should not collapse in a major earthquake.
The earthquake design requirements take into account the occupancy category of the structure,
site class, soil classifications, and various seismic coefficients, all of which are used to
determine a seismic design category (SDC) for a project. The SDC is a classification system
that combines the occupancy categories with the level of expected ground motions at the site;
SDC ranges from very small seismic vulnerability to very high seismic vulnerability and near a
major fault. Seismic design specifications are determined according to the SDC in accordance
with Chapter 16 of the CBC. Chapter 18 of the CBC covers the requirements of geotechnical
investigations (Section 1803), excavation, grading, and fills (Section 1804), load bearing of soils
(Section 1806), as well as foundations (Section 1808), shallow foundations (Section 1809), and
deep foundations (Section 1810). For Seismic Design Categories D, E, and F, 30 Chapter 18
requires analysis of slope stability, liquefaction, and surface rupture attributable to faulting or
lateral spreading, plus evaluation of lateral pressures on basement and retaining walls,
liquefaction and soil strength loss, and lateral movement or reduction in foundation soil-bearing
capacity. It also addresses measures to be considered in structural design, which may include
ground stabilization, selecting appropriate foundation type and depths, selecting appropriate
structural systems to accommodate anticipated displacements, or any combination of these
measures. The potential for liquefaction and soil strength loss must be evaluated for sitespecific peak ground acceleration magnitudes and source characteristics consistent with the
design ground earthquake motions. The CBC would apply to those Project facilities constructed
and subject to some degree of human occupation (e.g., pump station).
NPDES Construction General Permit
The state of California adopted the Construction General Permit, Order No. 2012-0006-DWQ,
amending Order No. 2009-0009-DWQ, effective July 17, 2012. SWRCB Water Quality Order
2012-0006-DWQ (Construction General Permit) regulates construction site stormwater
management. Dischargers whose projects disturb 1 or more acres of soil, or whose projects
disturb less than 1 acre but are part of a larger common plan of development that in total
disturbs 1 or more acres, are required to obtain coverage under the general permit for
discharges of stormwater associated with construction activity. This requirement includes linear
projects that disturb 1 or more acres. Construction activity subject to this permit includes
clearing, grading, and other ground disturbance, such as stockpiling or excavation, but does not
include regular maintenance activities performed to restore the original line, grade, or capacity
of the facility.
Permit applicants are required to submit a Notice of Intent to SWRCB and to prepare a
Stormwater Pollution Prevention Plan (SWPPP). The SWPPP identifies best management
practices (BMP) that must be implemented to reduce construction effects on receiving water
quality based on pollutants. The BMPs identified are directed at implementing both sedimentand erosion-control measures and other measures to control chemical contaminants. The
SWPPP must also include descriptions of the BMPs to reduce pollutants in stormwater
discharges after all construction phases have been completed at the site (post-construction
BMPs). The SWPPP must contain a visual monitoring program, a chemical monitoring program
for “nonvisible” pollutants to be implemented if there is a failure of BMPs, and a sediment

30

These design categories address geotechnical problems related to seismicity.
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monitoring plan if the site discharges directly to a waterbody listed on the CWA 303(d) list for
sediment.
The excavation, transport, and placement of rock and soil associated with Project construction
would require compliance with the Construction General Permit.
Division of Safety Dams
The California Department of Water Resources (DWR), with regulatory power from the
California Water Code, delegates dam safety to DSOD to protect people against loss of life and
property from dam failure. DSOD engineers and engineering geologists review and approve
plans and specifications for the design of dams and oversee their construction to ensure
compliance with the approved plans and specifications. In the review and approval of plans and
design specifications, an evaluation is completed for proposed dams and a reevaluation is
completed for existing dams. In both cases the evaluations require risk informed decisionmaking. The hazard risk analysis involves geologic and seismic reviews including site geology,
seismic setting, geologic/geotechnical site investigations, construction material evaluation, and
seismic dam stability. These include analyses of geologic and seismic hazards; hydrologic,
hydraulic, structural and geotechnical evaluations; and review of the inundation map and
maintenance plan. These analyses, evaluations, and reviews reduce the likelihood of hazards
occurring at the dam site and increase the safety of the features constructed (DWR 2018). In
addition, DSOD engineers inspect existing dams on a yearly schedule to ensure they are
performing and being maintained in a safe manner.
Regional Water Quality Control Board
Water quality standards are administered by the United States Environmental Protection
Agency. However, the Central Coast and Central Valley Regional Water Quality Control Boards,
with the State Water Resources Control Board, oversees regulation of discharge of waste into
waters of the United States and the State through NPDES permits (Clean Water Act Section
402) and waste discharge requirements. Issues related to discharge of eroded soil as a result of
Project construction are addressed in these permits.
3.9.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
Book A in the Santa Clara County General Plan (Santa Clara County 1994) describes the Goals
for Resource Conservation, specifically Goal 5.1 related to protection and preservation of
heritage resources, including paleontological resources. Book B in the Santa Clara County
General Plan (Santa Clara County 1994) in the Resource Conservation and the Safety and
Noise chapters outlines the management of natural hazards and resources pertaining to soil
erosion, geologic hazards, and mineral resources in unincorporated rural areas of the county.
General plan strategies and policies for erosion are included in the Resource Conservation
Chapter, Water Supply, Quality & Watershed Management section. Strategy #2 is to reduce
water quality impacts to rural land use and development. Under that strategy, the plan includes
the following policy:
R-RC 13 Sedimentation and erosion shall be minimized through controls over
development, including grading, quarrying, vegetation removal, road and bridge
construction, and other uses which pose such a threat to water quality.
General plan strategies and policies for mineral resources are included in the Resource
Conservation chapter, Mineral Resource section. Strategy #1 is to ensure continued availability
of mineral resources. Under Strategy #1, the plan policy includes:
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R-RC 69 Existing sites and access routes for regionally significant resources
should be protected from incompatible land uses and development that would
preclude or unnecessarily limit resource availability.
General plan strategies and policy for geologic hazards are included in the
Natural Hazard section of the Safety and Noise chapter. Plan direction is based
in part on the overall principle that “No individual or public agency should be
allowed to take actions which impose significant, demonstrable risks on
neighboring properties or upon the community at large.” Strategy #3 is to design,
locate and regulate development to avoid or withstand hazards. Policy related to
geologic hazards includes: R-HS 14 Critical structures and infrastructure vital to
the public health, safety, and general welfare, such as water supply facilities,
other utilities, police and fire stations, and communications facilities, shall not be
located in areas subject to significant impacts from geologic or seismic hazards
unless there is no feasible alternative site. Projects shall be designed to mitigate
any seismic hazards associated with their sites.
R-HS 19 In areas of high potential for activation of landslides, there shall be no
avoidable alteration of the land or hydrology which is likely to increase the hazard
potential, including:
a. saturation due to drainage or septic systems;
b. removal of vegetative cover; and
c. steepening of slopes or undercutting the base of a slope.
Most of the construction and operational actions described in Chapter 2 would occur in that
portion of the Project study area subject to the Santa Clara County General Plan. The relevant
goals, strategies and policies related to sedimentation and erosion, mineral resources and
geologic hazards were considered in the development of the Project description and actions
such as clearing, grading, slope stabilization and use of mineral resources are considered in the
impacts analyzed in the following section.
Santa Clara County Zoning Ordinance – Section 4.10.370 (Surface Mining)
The purpose of this section is to ensure the continued availability of important mineral
resources, while regulating surface mining operations as required by California’s Surface Mining
and Reclamation Act of 1975 (SMARA). The provisions of this ordinance shall apply to surface
mining operations and reclamation of mined lands within the unincorporated areas of Santa
Clara County (Santa Clara County 2017). Under Part 1, F (Exemptions) the ordinance states
“No permit or reclamation plan shall be required by this ordinance for activities identified in
SMARA Section 2714.” Chapter 9, Article 1, General Provision 2714 of SMARA states “This
Chapter does not apply to any of the following activities.”
Subpart b says: “Onsite excavations and onsite earthmoving activities that are integral and
necessary for the construction of structures and that are undertaken to prepare a site for the
construction of those structures, including landscaping or other land improvements associated
with those structures, including the related excavation, grading, compaction or the creation of
fills, road cuts, and embankments, whether or not surplus material are exported from the site, to
all of the following conditions:
All required permits for the construction and any associated landscaping or related land
improvements have been approved by a public agency in accordance with applicable provisions
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of state law and locally adopted plans and ordinances, including, but not limited to, the
California Environmental Quality Act (Division 13 (commencing with Section 21000)).
(1) The lead agency’s approval of the construction project included consideration of the
onsite excavation and onsite earthmoving activities pursuant to the California
Environmental Quality Act (Division 13 (commencing with Section 21000)).
(2) The approved construction project is consistent with the general plan or zoning of the
site.
(3) Surplus materials shall not be exported from the site unless and until actual
construction work has commenced and shall cease if it is determined that
construction activities have terminated, have been indefinitely suspended, or are no
longer being actively pursued” (California Department of Conservation 2020).
As described in Chapter 2, the on-site excavation and earthmoving activities are integral and
necessary for construction of the Project.
San Benito County General Plan
The San Benito County General Plan (San Benito County 2015) includes direction related to
soils, minerals, and geologic hazards. The plan is of limited application as there are no
construction activities planned within areas of county jurisdiction and operations of an expanded
reservoir would not increase flow rates in Pacheco Creek that would cause bank erosion in San
Benito County.
Merced County General Plan
The Merced County General Plan (Merced County 2013) addresses soil and mineral resources
under the Natural Resources Element. Goal NR-3 is to facilitate orderly development and
extraction of mineral resources while preserving open space, natural resources, and soil
resources and avoiding or mitigating significant adverse impacts. Policies relevant to proposed
activities in Merced County include:
Policy NR-3.1: Soil Protection (RDR/SO) Protect soil resources from erosion,
contamination, and other effects that substantially reduce their value or lead to
the creation of hazards.
Policy NR-3.4: New Development Compatibility (RDR) Ensure that new
development is compatible with existing and potential surface mining areas and
operations as identified on the Mineral Resource Zone Maps prepared by the
State Division of Mines and Geology and other mineral resource areas identified
by the County.
Geologic Hazards are addressed under the Health and Safety Element. Goal HS-1 is to
minimize the loss of life, injury, and property damage of County residents due to seismic and
geologic hazards. Relevant policies include:
Policy HS-1.1: Structure Location and Compliance (RDR) Require that all new
habitable structures be located and designed in compliance with the AlquistPriolo Special Studies Zone Act and related State earthquake legislation.
Policy HS-1.9: Unstable Soils (RDR) Require and enforce all standards
contained in the International Building Code related to construction on unstable
soils.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-26

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Stanislaus County General Plan
The Stanislaus County General Plan (Stanislaus County 2016) addresses soil and mineral
resources under Chapter 3, Conservation/Open Space Element. Within this element, Goal 2 is
to conserve water resources and protect water quality in the County. Policies include:
Policy 6 Preserve natural vegetation to protect waterways from bank erosion and
siltation.
Conservation/Open Space Element Goal 9 is to manage extractive mineral resources to endure
an adequate supply without degradation of the environment, and includes:
Policy 27 The County shall emphasize the conservation and development of
lands having significant deposits of extractive mineral resources by not permitting
uses that threaten the potential to extract the minerals.
General Plan Chapter 5, Safety Element addresses geologic hazards. Within this element, Goal
1 is to prevent loss of life and reduce property damage as a result of natural disasters. Policies
include:
Policy 3 Development should not be allowed in areas that are particularly
susceptible to seismic hazard.
Policy 4 Development west of I-5 in areas susceptible to landslides (as identified
in this element) shall be permitted only when a geological report is presented
with (a) documented evidence that no such potential exists on the site, or (b)
identifying the extent of the problem and the mitigation measures necessary to
correct the identified problem.
3.9.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
mitigation measures, and supporting references related to geology, soils, mineral resources and
unique paleontological resources and geological features.
3.9.3.1 Methods and Assumptions
Potential physical impacts of the Proposed Project and alternatives on geology, soils, minerals,
and unique paleontological and geological features were assessed with the aid of maps and
technical reports (California Department of Natural Resources 1949; Ernst 1965 and 1993;
Wentworth et al. 1999; Ingersoll et al. 1999; Dibblee and Minch 2007a and 2007b; and
Wakabayashi 2011). Temporary construction impacts were evaluated qualitatively based on
construction practices, materials, locations and duration of construction and related activities.
Long-term impacts were also evaluated qualitatively by analyzing the available data.
Impacts for geology, soils, minerals, and unique paleontological and geological resources are
assessed separately for construction and operations periods. The construction period includes
pre-dam removal activities, reservoir drawdown, dam removal, and the duration of construction
of new facilities prior to commissioning and impoundment of water. The operations period
includes all activities once the dam and reservoir are commissioned, including the operation of
the reservoir to meet Project objectives.
Applicable Design and Implementation Features
The design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
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resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant.
Section 2.3.4 provides a full description of each DIF. DIFs applicable to this resource include the
following:
•

BMP WQ-17: Manage Sanitary and Septic Waste – This BMP will require temporary
sanitary facilities to be located on the jobsite where overflow or spillage will not enter a
watercourse directly or indirectly during construction During operations wastewater
disposal will be provided via a permanent septic tank and leach line.

•

PAMM BI-4: Choose Local Ecotypes of Native Plants and Appropriate Erosion Control
Seed Mixes – This PAMM will minimize erosion by choosing local ecotypes of native
plants appropriate for erosion-control seed mixes.

•

PAMM BI-6: Channel Restoration – This PAMM will restore stream channel segments
affected by road construction to reestablish the functions and values necessary to
sustain aquatic and riparian organisms (e.g., stream sinuosity, floodplain, and natural
channel bed).

•

PAMM BI-7: Stabilize Stockpiled Soil and Mineral Materials – This PAMM will require
stabilization of stockpiled soil and other mineral materials with geotextile or plastic
covers. All stockpiles will be inspected by a qualified biologist following rain events to
confirm no special-status species are present on top of the plastic covers or tangled in
the geotextile fabric.

•

PAMM WQ-1: Use of Wheel and Track Mounted Vehicles in Stream Channels – This
PAMM will require maintenance personnel to use appropriate equipment during
construction and operation using wheel and track mounted vehicles in stream channels
that will minimize disturbance to the stream channel at locations excluding the exposed
inundation area.

•

PAMM WQ-2: Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal
Areas – This PAMM will protect on-site vegetation and water quality by implementing
measures to either eliminate or filter any runoff entering a waterway.

•

PAMM WQ-3: Stabilize Construction Entrances and Exits – This PAMM will minimize dirt
and/or mud from being tracked from construction access routes to paved roads open to
the public (e.g., SR 152).

•

PAMM WQ-5: Use Seeding and Other Measures for Erosion Control, Weed
Suppression, and Site Improvement – This PAMM will require application of native
seeding and/or other measures for erosion control, weed suppression, and site
improvement in disturbed areas as soon as construction activities have been completed.

•

PAMM WQ-6: Stormwater Pollution Prevention Plan – This PAMM requires Valley Water
and/or its contractors to prepare and implement a SWPPP before any construction
activities are initiated, identifying specific BMPs to prevent or minimize erosion and to
reduce impacts from runoff from storm events.

3.9.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act (CEQA) Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or other project alternatives
would have significant impacts on geology, soils, mineral resources, and unique paleontological
resources and geological features if it were to:
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Directly or indirectly cause potential substantial adverse effects, including the risk of loss,
injury, or death involving:
-

Rupture of a known earthquake fault as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on
other substantial evidence of a known fault.

-

Strong seismic ground shaking.

-

Seismic-related ground failure, including liquefaction.

-

Rockfall, landslides, or flows.

•

Result in substantial soil erosion or loss of topsoil.

•

Be located on a geologic unit or soil that is unstable, or that would become unstable as
the result of the project, and potentially result in on- or off-site rockfall, landslide, flows,
lateral spreading, subsidence, liquefaction, or collapse.

•

Be located on expansive soil, as defined in Table 18-1-B of the Uniformed Building Code
(1994), creating substantial direct or indirect risks to life or property.31

•

Have soils incapable of adequately supporting the use of septic tanks or alternative
wastewater disposal systems where sewers are not available for the disposal of
wastewater.

•

Directly or indirectly destroy a unique paleontological resource or site or unique geologic
feature.

•

Result in the loss of availability of a known mineral resource that would be of value to the
region and residents of the state.

•

Result in the loss of availability of a locally important mineral resource recovery site
delineated on a local general plan, specific plan, or other land use plan.

3.9.3.3 Topics Eliminated from Further Discussion
As described in the previous section, there is only one occurrence of a soil unit (Zaca clay) that
has expansive soil properties. This soil unit is located within the Pacheco Creek floodplain near
creek mile 5.0 and would not be subjected to any type of construction activity. Therefore,
expansive soils analysis was eliminated from further consideration. All relevant topics are
analyzed below.
3.9.3.4 Impacts
Table 3.9-4 provides a summary of geology, soils, mineral resources, and unique
paleontological resources or geologic features impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, or Project alternatives. Table
3.9-4 also provides a summary comparison of impacts of the Proposed Project to the other
alternatives (i.e., No Project Alternative and Alternatives A through D), indicating whether the
impacts of the other alternatives are more or less severe than those of the Proposed Project. It
should be noted that these comparisons present the most severe impact determination, and this

31
The CBC, based on the International Building Code and now defunct Uniform Building Code, no longer includes a Table 18-1-B.
Instead Section 1803.5.3 of the CBC describes the criteria for analyzing expansive soils
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impact may be based on impacts from either the construction of Project facilities or from longterm operations and maintenance.
Table 3.9-4. Summary of Geology, Soils, Mineral Resources, and Unique Paleontological
Resources and Geologic Features Impacts and Mitigation Measures
Impact

Alternative

Level of
Significance Before
Mitigation1

Impact Geo-1: Activities
could directly or indirectly
cause potential and
substantial adverse effects
including risk of loss, injury,
or death, through rupture of
a known earthquake fault;
strong seismic ground
shaking; seismic-related
ground failure; and
landslides

Proposed
Project

S

No Project Alt

NI (-)

Alt A

S (+)

Geo-1

LSM (+)

Alt B

S (+)

Geo-1

LSM (+)

Alt C

S (-)

Geo-1

LSM (-)

Alt D

S (+)

Geo-1

LSM (+)

Proposed
Project

S

Geo-1

LSM

No Project Alt

NI (-)

Alt A

S (+)

Geo-1

LSM (+)

Alt B

S (+)

Geo-1

LSM (+)

Alt C

S (-)

Geo-1

LSM (-)

Alt D

S (+)

Geo-1

LSM (+)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Proposed

S

No Project Alt

Impact Geo-2: Activities on
unstable soils could result in
the risk of loss, injury, or
death as the result of
liquefaction and landslides

Impact Geo-3: Construction
activities could result in the
loss of availability of a
known mineral resource of
regional or local importance

Impact Geo-4: Activities
could directly or indirectly
destroy a unique
paleontological resource or
site or a unique geological
feature

Impact Geo-5: Activities
could directly or indirectly
result in soil erosion and/or
loss of topsoil

Mitigation
Measures
Geo-1

Level of
Significance with
Mitigation1
LSM

--

--

NI (-)

NI (-)

Geo-4

LTS

NI (-)

--

NI (-)

Alt A

S (=)

Geo-4

LSM (=)

Alt B

S (=)

Geo-4

LSM (=)

Alt C

S (=)

Geo-4

LSM (=)

Proposed
Project

S

WQ-1b

SU

No Project Alt

NI (-)

--

Alt A

S (+)

WQ-1b

SU (+)

Alt B

S (+)

WQ-1b

SU (+)

Alt C

S (-)

WQ-1b

SU (-)

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

NI (-)

November 2021
3.9-30

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Table 3.9-4. Summary of Geology, Soils, Mineral Resources, and Unique Paleontological
Resources and Geologic Features Impacts and Mitigation Measures (contd.)
Impact

Impact Geo-6: Activities
could impact capability of
soil to support the use of
septic tanks and leach fields

Alternative

Level of
Significance Before
Mitigation

Mitigation
Measures

Level of
Significance with
Mitigation

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LSM = Less than significant with mitigation
LTS = Less than significant
NI = No impact
S = Significant
SU = Significant and unavoidable

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction
The nearest active fault zone is nine miles from the proposed location of the dam site, pump
station, and water conveyance facilities. There are no active fault zones cross the dam site,
expanded reservoir area, or associated facilities. Landslide distribution across the Project study
area indicates that slope instability is primarily related to stream channel down cutting that
results in oversteepening the hillslope; geotechnical investigations to date have not identified
evidence of landsides resultant from seismic shaking.
Under the Proposed Project, a new hardfill dam would be constructed about 2.2 miles upstream
from the confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek and
2.3 miles upstream from SR 152. The site has been the subject of extensive geotechnical
engineering investigation work to assist in the selection of this site and ensure the design and
construction of the new hardfill dam would be constructed consistent with the requirements for a
dam and ancillary facilities constructed in a seismic active area (DWR 2018). All geotechnical
engineering investigations focused on dam foundation and borrow sites, and not on the slope
stability upstream from proposed dam sites. All nearby faults are more than nine miles from the
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proposed dam site; there are no faults or seismic features within the footprint of the proposed
dam or reservoir.
Several small and medium landslides that may be susceptible to seismic shaking and could
subsequently result in a seiche that could overtop the coffer dam were mapped and evaluated
near the right abutment of the proposed dam site. A medium to large landslide complex is
located near the left abutment. The results of this investigation were inconclusive with respect to
the age and stability of these features. This investigation resulted in a recommendation for
additional geologic mapping, subsurface exploration, and slope stability analysis in the general
vicinity of the proposed dam site. Due to this uncertainty, this impact would be significant
because substantial adverse effects could be caused by earthquake-induced landslides.
Borrow, disposal, and staging areas associated with the proposed dam would be susceptible to
surface erosion during and after seismic shaking depending on the slopes and drainage during
and after use. PAMM BI-7 and PAMM WQ-2 would be applied to reduce the surface area
exposed to erosional processes and manage drainage during runoff events to reduce the
potential for saturated slopes that could be destabilized during a seismic event. This impact
would be less than significant.
Removal of vegetation in Clearing Zones 1 and 2 32 would occur prior to inundation. Clearing in
Zones 4 and 5 would occur in the first few years of construction in conjunction with required
grading activities. These disturbed areas may be subject to surface erosion or landslides that
could occur in response to seismic shaking after clearing and prior to inundation. For the
Proposed Project, 493 acres would be cleared, and 11,475 tons of solid waste would be
generated in conjunction with clearing efforts within Zones 1, 2, 4, and 5. PAMM WQ-5 would be
implemented within Clearing Zone 5 to minimize the impact seismic events may have on these
cleared areas subject to erosion with respect to ground failure and landslides, by providing
stability with seeding, on-site wood chips, on-site chipped or masticated (crushed) brush or
clearing slash, or other organic and inorganic materials assuring this impact would be less than
significant.
The proposed location of the permanent water conveyance facilities (e.g., Pacheco Conduit tie
in) is co-located with a section of the Pacheco Conduit. This conduit was constructed by the
Bureau of Reclamation (Reclamation) in 1986 as part of the San Felipe Division of the Central
Valley Project (CVP). Extensive geological and geotechnical investigations were conducted by
Reclamation prior to construction, and this conduit has withstood several seismic events since it
was put into service—most notably the 1989 Loma Prieta earthquake with no damage in the
Pacheco Pass section of the conduit (Reclamation 1994). This conduit conveys water from San
Luis Reservoir to the Santa Clara Valley and has been in service for more than 35 years. When
constructed the inherent stability of the underlying geology and these facilities would be
consistent with the design capacity and criteria requirements of Reclamation. Design capacity
and criteria requirements include criteria for emergency reservoir evacuation, design capacity of
the conveyance operations and low flow bypass operations, maximum velocity criteria, and the
design criteria for the temporary construction of the tie-in. Collectively these design measures
reduce the likelihood of seismic hazards occurring and thereby reducing seismic risk. The
construction of the temporary (five to eight years) above ground water supply pipeline that
would transport water from the Pacheco Conduit to various construction sites within the Project
study area would incorporate PAMM WQ-5 to minimize potential erosion of soil and discharge to
a water body in the event of a seismic event by providing stability with seeding, on-site wood

32

These zones are described in section 3.3.2.6 of Alternatives Development and Project Description Appendix
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chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. This impact would be less than significant.
As described in Section 3.9.1, there are no known active faults within the Project study area,
which includes the location of the proposed interchange. The construction and/or improvement
of access roads, including those subjected to California Department of Transportation (Caltrans)
authorization (e.g., SR 152 interchange) and California Department of Parks and Recreation
(Kaiser-Aetna Road), would be consistent with the seismic safety requirements of Caltrans
(Caltrans 2019) in order to avoid or minimize impacts to these facilities in the event of a seismic
event. Improvement of existing access roads on private lands would be limited to surface and
drainage improvements and would not modify the existing road prism. Adverse effects of
seismic-related ground failure associated with construction or improvement of access roads
would be less than significant.
The construction of the new electrical transmission facilities, including power poles, substations
and powerlines would be consistent with agency requirements to minimize or avoid impacts
related to seismic events or seismic-induced landslides (WAPA 2016; CPUC 2015, 2021). This
impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce the impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the Valley Water’s
2021a and 2021b consultant reports will be implemented in conjunction with ongoing design
efforts. The result of these investigations will be incorporated into the final design to ensure that
the inundation of these features would not result in increased landslide activity in response to
seismic shaking. With the implementation of this mitigation measure, this impact would be
reduced to a less-than-significant level.
Operations
Under the Proposed Project, facilities associated with the expanded reservoir, including the
inlet/outlet works, pipeline, pump station, and telecommunications utilities would be remotely
operated by Valley Water, and power transmission facilities would be operated by Power and
Water Resources Pooling Authority (PWRPA), Western Area Power Administration (WAPA), or
Pacific Gas and Electric Company (PG&E). Under the Proposed Project, Caltrans would
continue to manage the access facilities associated with the SR 152 interchange consistent with
requirements related to seismic safety. Ongoing use and maintenance of Kaiser-Aetna Road
would be consistent with management of other facilities associated with Henry W. Coe State
Park. This impact would be less than significant because operation and maintenance activities
related to new and or existing facilities would not result in substantial adverse effects including
risk of loss, injury, or death, through rupture of a known earthquake fault; strong seismic ground
shaking; seismic-related ground failure or landslides. During operations, the reservoir level
would fluctuate, resulting in periodic exposure of soil; commonly referred to as a bathtub ring.
This situation would change over the period the expanded reservoir is operated as the area
within the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to seismic-induced erosion. These isolated deposits of soil may become disturbed
and could fail under seismic shaking, especially if the soils are saturated, failing by liquefaction
because of seismic shaking (Valley Water 2021a; Valley Water 2021b). As described in the
construction section, the proximity of landslides to the proposed dam site would continue to
pose a risk of activation in response to a seismic event. Activation of these landslides as a result
of seismic shaking could result in a seiche that could overtop the new dam. Without additional
information on the inherent stability of these landslide features after inundation, this impact
would be significant.
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Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b Report are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that the inundation of these features would not result in increased landslide
activity in response to seismic shaking. With the implementation of this mitigation measure, this
impact would be reduced to a less-than-significant level because the risk of seiches result from
slope instability near the proposed dam site would be avoided or minimized.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides.
Construction
Twelve soil units have been identified to be susceptible to landslides, as shown in Figure 3.9-5.
These soils are mostly well drained but under the right conditions they could undergo
liquefaction during construction.
Under the Proposed Project, a new hardfill dam would be constructed about 2.2 miles upstream
from the confluence of North Fork Pacheco Creek and South Fork Pacheco Creek, and 2.3
miles from SR 152. The portion of the Project study area has been the subject of extensive
geotechnical engineering investigation work to assist in the selection of the upstream dam site
and ensure the design and construction of the new dam would be constructed consistent with
the requirements of DOSD and CBC (DWR, 2018). The geotechnical and engineering
investigations (i.e., Valley Water 2021a; Valley Water 2021b) included the identification of where
soil liquefaction and/or landsliding may occur in response to construction at the new dam site or
within the expanded reservoir. Similar to the discussion in Impact Geo-1, the locations of
landslides in close proximity to the new dam site would result in a significant impact because
substantial adverse effects could be caused by construction-related liquefaction or landslides.
As described in Section 3.9.1.1, there is no evidence of landslides in the general vicinity of the
proposed SR 152 interchange. Pending future geotechnical engineering studies, the SR 152
interchange area is considered to be a low risk for slope instability based on previous work
completed in the SR 152 corridor within and adjacent to the Project study area. Here previous
construction has incorporated the stabilization of the road prism cutslopes and fillslopes as well
as drainage from the road prism.
The construction and/or improvement of access roads, including those subject to Caltrans (e.g.,
SR 152 interchange) and California Department of Parks and Recreation (Kaiser-Aetna Road),
authorization would be consistent with the requirements of Caltrans as it pertains to engineering
standards for road construction in areas with the potential for soil liquefaction and landslides.
Improvement of existing access roads on private lands would be limited to surface and drainage
improvements and would not modify the existing road prism. This impact would be less than
significant.
The construction of the new electrical transmission facilities including power poles, substations,
and powerlines would be consistent requirements of the federal and/or state agencies with
jurisdiction over these facilities to minimize or avoid impacts of landslides and other geologic
hazards on these facilities. This impact would be less than significant.
Logging and clearing would occur in preparation of filling the expanded reservoir. Clearing Zone
1 is the area cleared near the dam and 500 feet upstream from the submerged water intake
structure. Clearing Zone 2 is the area that extends two miles upstream from Zone 1 and
includes the area downslope 100 feet from full pool elevation. Zone 3 is the area subject to
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inundation excluding Zones 1, 2, and 4. The fourth clearing zone includes temporary roads
staging areas and borrow areas within the full pool inundation area. Clearing Zone 5 is the
construction activity areas; dam footprint and ancillary features; temporary and permanent
roads; power transmission line alignment and associated power transmission line staging area,
water conveyance pipeline alignment and pump station footprint; and borrow and disposal sites.
For the Proposed Project there would be 493 acres cleared and 11,475 tons of solid waste
would be generated in conjunction with clearing efforts. With the implementation of PAMM BI-4,
PAMM WQ-5, and PAMM WQ-6 to minimize the impacts of construction on liquefaction and
landslides by reducing soil saturation, this impact would be less than significant.
Although no soil units were identified as being susceptible to liquefaction within the Project
study area, ongoing construction areas associated with the new dam may result in liquefaction
in which the soils could become saturated during construction and lose shear strength.
Therefore, PAMM WQ-2 would be applied to reduce or eliminate potential for destabilization of
these areas during construction. Through this PAMM areas of susceptibility to liquefaction and
landslides would be avoided and/or stabilized. Therefore, this impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b Report are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that construction activities in close proximity to known landslide features would
not result in loss, injury, or death related to landslide activity. With the implementation of this
mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under the Proposed Project, facilities associated with the expanded reservoir, including the
inlet/outlet works, pipeline, pump station, and telecommunications utilities would be remotely
operated by Valley Water most of the time, and power transmission facilities would be operated
by PWRPA, WAPA, or PG&E. Under the Proposed Project, Caltrans would continue to manage
the access facilities associated with the SR 152 interchange consistent with its current Highway
Design Manual 33 requirements related to soil liquefaction and landslides (Caltrans 2020).
Ongoing use and maintenance of Kaiser-Aetna Road would be consistent with management of
other facilities associated with Henry W. Coe State Park. This impact would be less than
significant.
During operations, the reservoir level would fluctuate, resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to landslides. These isolated deposits of
soil may be subject to erosion of the lower slopes as a result of wave erosion and could
subsequently fail during operations if the soils are saturated, failing by liquefaction because of
the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b). The size of these
failures would not be substantial and unlikely to result in the risk of loss, injury, or death due to
operations as most of the Project study area is rural, undeveloped and offers no public access.
This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of a seiche that could occur in the event that the operation of the
33
The current version of the Caltrans Highway Design Manual is available at https://dot.ca.goc/programs/design/manual-highwaydesign-manual-hdm
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expanded reservoir activates a landslide in close proximity to the new dam site. Activation of
one or more of these landslides as a result of inundation and subsequent erosion of the toe of a
landslide could result in a seiche that could overtop the new dam. Without additional information
on the inherent stability of these landslide features after inundation, this impact would be
significant.
During operations, the level of the expanded reservoir would fluctuate; in some cases, leaving
isolated exposure of soils that are subject to periodic inundation (i.e., saturation) and exposure
(i.e., drying). This situation would change over the period the expanded reservoir is operated as
the slopes within the drawdown zone stabilizes and soils susceptible to liquefaction and/or
landsliding are eroded away and the underlying bedrock is exposed to surficial and wave
erosion. These isolated deposits of soil may be subject to erosion of the lower slopes as a result
of wave erosion and could subsequently fail during operations if the soils are saturated, failing
by liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water
2021b). The size of these failures would not be substantial and unlikely to result in the risk of
loss, injury, or death due to operations as most of the Project study area is rural, undeveloped
and offers no public access. This impact would be less than significant.
Where clearing occurs in the lower reaches of the reservoir, some seasonal vegetation (e.g.,
grass) may reestablish in conjunction with the drawdown zone, but no proactive revegetation
would occur. The likelihood of a r landslide event resulting in the risk of loss, injury, or death due
to operations is minimal as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b Report are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that operation of the expanded reservoir would not result in activation of known
landslides in close proximity to the proposed dam site that could subsequently trigger by
landslide movement a seiche that could result in loss, injury, or death downstream. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction
Common sand and gravel are the only mineral commodities of value in, or within about 10 miles
of the Project study area. There are ample amounts of sand and gravel throughout Santa Clara,
Merced, and Stanislaus Counties where construction activities would occur, and this mineral
resource is not considered rare. However, during construction these materials would be
managed so that stockpiles of sand and gravel are stabilized from erosion as described in
PAMM BI-7.
All borrow sources necessary to provide mineral resources used in construction of the proposed
dam and ancillary facilities have been identified through extensive engineering and geotechnical
investigations in association with Project design efforts. For the Proposed Project, 52.5 acres
(2.9 million cubic yards) of mineral materials would be excavated for construction of the dam
shell. In addition, about one million cubic yards of alluvial material stored within Pacheco
Reservoir would be excavated as part of the channel restoration effort and either used or
disposed of at on-site disposal areas. Construction of permanent and temporary access roads
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would require approximately 184,829 cubic yards of common mineral material, 49,890 cubic
yards of aggregate base rock and 20,480 cubic yards of hot mix (asphalt). While some of the
common material may come from on-site spoils material, the aggregate and hot mix material
would come from local commercial sources. This impact would be less than significant because
the Project would not result in loss of availability of a known mineral resource of statewide,
regional, or local importance.
Operations
Upon completion of construction efforts, including site restoration and revegetation efforts
outside the area’s subject inundation, there would be some need for mineral materials to
maintain the permanent access road network, including the property owner access roads. This
material would come from existing commercial sources where ample supplies are known to
exist. This impact would be less than significant because the Project would not result in loss of
availability of a known mineral resource of statewide, regional, or local importance.
Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
Construction
To-date no known paleontological resources or unique geologic features have been identified
within the Project study area, based on geological investigations or surveys documented in the
available literature and maps. Regarding unique geological features, while interesting and
potentially educational, geological features could include the exotic blocks of blueschist found in
the mélange and the jadeite found in the lowest unit of the mélange. These are, however,
ubiquitous throughout the Proposed Project study area, and therefore, they would not be
unique. Therefore, this impact would be less than significant.
Regarding paleontological resources, these maps and literature indicate a low likelihood of
finding previously undiscovered paleontological resources and unique geological features.
There are fossil radiolarians found in the chert deposits of the mélange, but these are ubiquitous
throughout the Project study area and they are therefore not unique. The nearest fossils are in
the Great Valley Group which lies to the east of the Project study area. Because there are
sedimentary rocks in the mélange, there is a remote possibility that fossiliferous material may be
discovered during excavation or grading activities where sedimentary rocks could be exposed.
The rock units associated with the Great Valley Group have been studied extensively, and there
is a low likelihood that if a paleontological resource (i.e., fossil) is discovered that it would be
unique in terms of what it offers with respect to the geologic record. Nevertheless, this impact
would be significant because it is possible an unknown unique paleontological resource may be
encountered during construction.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-4 will require that additional geologic investigations will be performed
prior to construction to identify sedimentary rock units that have a moderate or high potential for
occurrence of paleontological resources. For areas where geologic units have a moderate or
high potential, a paleontologist or qualified licensed professional geologist will monitor earth
moving construction activities that have the potential to disturb previously undisturbed rock
units. If paleontological resources are discovered during construction, construction will cease or
be directed away from the discovery, and the potential resource will be evaluated by the
paleontologist or licensed professional geologist. The paleontologist or licensed qualified
professional geologist will recommend appropriate measures to avoid, record, preserve, or
recover the resource if determined to be unique. With the implementation of this mitigation
measure this impact would be reduced to a less-than-significant level.
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Operations
It is unlikely that unique paleontological resources and geologic features would be encountered
during operations. In the rare event a unique paleontological resource is encountered through
exposure of marine rock units during excavation associated with operational or maintenance
activities in areas that were not previously disturbed during construction, this impact would be
significant.
Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed in the event
that operation or maintenance activities expose sedimentary rock units that have a moderate or
high potential for occurrence of paleontological resources. For areas where geologic units have
a moderate or high potential, a paleontologist or qualified licensed professional geologist will
monitor earth moving construction activities that have the potential to disturb previously
undisturbed rock units. If paleontological resources are discovered during excavation associated
with operation or maintenance activities, construction will cease or be directed away from the
discovery, and the potential resource will be evaluated by the paleontologist or licensed
professional geologist. The paleontologist or qualified licensed professional geologist will
recommend appropriate measures to avoid, record, preserve, or recover the resource if
determined to be unique. With implementation of this mitigation measure this impact would be
reduced to a less-than-significant level.
Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction
Construction of the dam and ancillary facilities for the Proposed Project would require the
excavation and transportation of large quantities of mineral materials of various types, primarily
from on-site borrow sources. The excavation of the dam site would require excavation of
926,000 cubic yards. Excess excavated mineral materials not used for construction or
restoration purposes would be disposed of at one of four on-site disposal areas that have a
combined disposal volume of 5,200,000 cubic yards. To the extent possible, topsoil would be
excavated and stockpiled for use in site restoration efforts, but some proportion of topsoil would
be lost in areas where permanent facilities (e.g., dam, pump station) are constructed. In addition
to the movement of materials, the exposure of 493 acres subject to clearing and grading in the
first few years of construction would expose soil and rock materials to erosional processes over
the course of several construction seasons. For the Proposed Project, 5.9 miles would be
cleared within Clearing Zones 1 and 2 (see Exhibit 33 in Alternatives Development and Project
Description Appendix), These erosional processes include wind erosion, water erosion, and
mechanical abrasion of earthen materials in exposed work areas and from spillage from
mechanical equipment and haul trucks. Borrow areas, disposal areas and other exposed
surfaces would be susceptible to potential erosion unless properly managed or until stabilized
by vegetation cover. With implementation of the DIFs described below, this impact would be less
than significant.
The Proposed Project includes construction of water conveyance facilities, including 10,800 feet
of pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter
and connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900
feet of the Pacheco Conduit would be replaced to facilitate the tie-in with the new pipeline.
Due to the linear nature of this disturbance, the efforts made to strip and stockpile would be
sufficient to minimize the loss of topsoil. With implementation of the DIFs described below,
soil erosion would also be minimized. This impact would be less than significant.
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Decommissioning of North Fork Dam includes removal of the dam embankment as well as
removal of two bridges immediately downstream. All concrete associated with the dam face and
bridges will be reduced to rubble and disposed of at an approved off-site location. While the
initial decommissioning efforts would occur during dry conditions after the existing Pacheco
Reservoir had been drawn down, it is likely that some decommissioning activities would occur in
a manner that could result in soil erosion at the edge of the excavated areas resulting in topsoil
loss. Construction of the original dam and spillway resulted in loss of topsoil more than 80 years
ago. The DIFs applicable to this activity would be implemented to minimize or avoid topsoil loss.
Therefore, this impact would be less than significant.
Under the Proposed Project, about 1.8 miles of the historic channel of North Fork Pacheco
Creek that was initially inundated by the existing Pacheco Reservoir in 1939 would be restored.
Approximately 1,000,000 cubic yards of sediment has been deposited in the existing reservoir
over the past 80 years. This sediment has been deposited in layers of various thickness and
particle size, ranging from silt to coarse gravel and generally lacks the organic material
necessary to serve a productive growing medium for native vegetation. In essence, this material
is not considered soil or topsoil in the context of this impact. To address impacts to water quality,
most of this material would be excavated and either transported to disposal sites or stabilized in
upland areas. Until revegetation or other long-term effective soil cover techniques (e.g., mulch,
wood chips) are functional in developing topsoil, there is a potential for topsoil loss to occur.
With implementation of the DIFs described below, topsoil loss would also be minimized. This
impact would be less than significant.
The Proposed Project includes construction of a new electrical substation and 4.1 miles of 70
kilovolt (kV) powerline. In addition to the 17,000 yards of imported fill necessary to provide a
stable, temporary staging area and helicopter landing zone on the eastern edge of the Project
study area, 26 permanent power pole pads would be constructed for this powerline. All
construction activities associated with building these pads would be performed using heavy
equipment flown to each pad site using a heavy-lift helicopter to avoid impacts to an existing
network of native surface roads and trails. In addition to the imported fill necessary for
construction of the staging area and landing zone, the construction of this element would result
in the excavation or placement of 36,200 cubic yards of material. There would be no movement
of material between pad locations. All pole pads would be located on ridges or upslope positions
to avoid isolated water bodies and headwater drainages along the alignment. With
implementation of the DIFs described below, the topsoil loss impact would be less than
significant.
The Proposed Project includes a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Permanent modifications and improvements (i.e., tight diamond interchange with overpass) to
the SR 152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. That portion of the Project study area
associated with the proposed SR 152 interchange is entirely within the Caltrans right of way
ROW and has been disturbed in conjunction with the development of this travel corridor
beginning with construction of the initial stage route over Pacheco Pass and continuing to-date.
Soil and vegetation maps do not show any evidence of actual soil that would be subject to
impacts. Of the 493 acres subject to clearing and grading under the Proposed Project, about 10
acres associated with the auxiliary access road construction would occur, resulting in a loss of
topsoil at locations within the proposed road alignment. The placement of aggregate surfacing
on more than 18 miles of property owner access roads would reduce the potential for topsoil
loss once these road improvements are completed by eliminating or minimizing overland flow
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from the road prism. Overall, the Proposed project would not result in substantial soil erosion or
loss of topsoil. With implementation of the DIFs described below, this impact would be less than
significant.
A number of the DIFs identified in Section 3.9.3.1 would minimize the potential for increased soil
erosion resulting in the loss of topsoil. PAMM BI-4 and PAMM WQ-5 would be implemented
where soil conditions are amenable (e.g., moisture, texture, nutrients) to provide native
revegetation for both temporary and long-term erosion control in consultation with a botanist or
revegetation specialist. PAMM WQ-2 would limit impacts to soil erosion and water quality by
protecting on-site vegetation where appropriate and implementing measures to either eliminate
or filter any runoff that could result in erosion of soil. PAMM BI-7 would be used to ensure
stockpiles and other exposed mineral material surfaces are stabilized with sufficient amounts
and types of geotextiles or plastic that minimizes the potential for wind- or water-driven erosion
that results in the loss of nearby topsoil. PAMM WQ-6 requires preparation, implementation, and
monitoring elements of an SWPP consistent with requirements of the CWA NPDES permit that
include measures to avoid or minimize soil erosion and loss of topsoil where it occurs.
Operations
All efforts related to maintenance of the new dam and associated infrastructure (e.g., roads,
powerlines) would be done within the confines of the existing disturbed area and would
generally not result in soil erosion or loss of topsoil above that described for construction. The
BMPs and PAMMs incorporated into the discussion of construction impacts would also be
implemented as applicable for operation and maintenance of the Proposed Project that could
result in surface disturbance (e.g., road maintenance, replacement of buried pipe) that is
beyond the area disturbed during construction. This impact would be less than significant.
During operations, the reservoir level would fluctuate leaving in some cases isolated exposure
of soil that would be subject to ongoing erosion. At some point, topsoil that is subject to
inundation throughout the reservoir would no longer be available as a growing medium. This
situation would change over the period the expanded reservoir is operated as the area within
the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to erosion of soil and topsoil. Where clearing occurs in the lower reaches of the
reservoir, some seasonal vegetation (e.g., grass) may reestablish in conjunction with the
drawdown zone, but no proactive revegetation would occur. While information is unavailable to
accurately quantify the timing and amount of soil resources that would be lost as a result of
inundation and subsequent shoreline erosion, the loss of 410 acres of topsoil would be a
significant impact. This impact would likely occur sooner within Clearing Zones 1 and 2 and
would have less effective ground cover due to vegetation clearing and removal activities.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure WQ-1b (see Section 3.20.3.5) would be implemented to reduce soil erosion
and associated loss of topsoil at locations throughout the North Fork Pacheco Creek watershed.
Implementation of this mitigation measure is intended to reduce erosion and loss of soil erosion
at the watershed scale. Because of the uncertainty with respect to the temporal and spatial
scale of erosional process resulting from expanded reservoir operations, this mitigation measure
would not reduce this impact to less than significant. There are no other feasible mitigation
measures available that would enable Valley Water to reduce reservoir level fluctuations during
operations and still achieve the project objectives described in Section 2.2.1. With this mitigation
measure, this impact would remain significant and unavoidable.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields.
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Construction
Under the Proposed Project, a new well would be developed near the pump station to provide a
source of potable water for workers and visitors to the facility. Wastewater disposal for the
restroom facilities at the pump station would be provided via a septic tank and leach line
assembly constructed within the footprint of the proposed pump station. Soils located in and
near the pump station are suitable for septic tank and leach line assembly, consistent with Valley
Water’s BMP WQ-17 which would be implemented to provide proper disposal of septic waste
with an appropriately designed septic tank and leach line. Therefore, this impact would be less
than significant.
Operations
The new septic tank and leach field assembly would be maintained following Valley Water’s
BMP WQ-17 that is incorporated in the Proposed Project’s DIFs resulting in a functioning septic
system available to users during operations Therefore, this impact would be less than
significant.
No Project Alternative
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction and Operations
The No Project Alternative would not result in any construction or operational activities that
could result in risk of loss, death, or injury through rupture of a known earthquake fault; strong
seismic ground shaking; seismic-related ground failure t. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides.
Construction and Operations
The No Project Alternative would not result in any construction or operational activities that
could result in risk of loss, death, or injury as a result of liquefaction and/or landslides.
Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction and Operations
The No Project Alternative would not result in any construction or operational activities that
could result in in the loss of availability of a known mineral resource of regional or local
importance. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
Construction and Operations
The No Project Alternative would not result in any construction activities that could destroy a
unique paleontological resource or site or a unique geological feature. Operational activities will
have a non-existent to very low probability of encountering unique paleontological resources
resulting in damaging or destroying fossils. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction and Operations
The No Project Alternative would not result in any construction activities that could result in soil
erosion or loss of topsoil. During operations the likelihood of soil erosion and/or topsoil loss is
non-existent to very low. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields.
Construction and Operations
The No Project Alternative would not result in any construction or operational activities that
could impact capability of soil to support the use of septic tanks and leach fields. Therefore,
there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction
The nearest active fault zone is nine miles from the proposed location of the dam site, pump
station, and water conveyance facilities. There are no active fault zones cross the dam site,
expanded reservoir area, or associated facilities. Landslide distribution across the Project study
area indicates that slope instability is primarily related to stream channel down cutting that
results in oversteepening the hillslope; geotechnical investigations to date have not identified
evidence of landsides resultant from seismic shaking.
Under Alternative A, a new earthfill dam would be constructed about 2.2 miles upstream from
the confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek and 2.3
miles upstream from SR 152. The site has been the subject of extensive geotechnical
engineering investigation work to assist in the selection of this site and ensure the design and
construction of the new earthfill dam would be constructed consistent with the requirements of
DOSD and CBC for a dam constructed in a seismic active area (DWR 2018). All geotechnical
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engineering investigations focused on dam foundation and borrow sites, and not on the slope
stability upstream from proposed dam sites. All nearby faults are more than nine miles from the
proposed dam site; there are no faults or seismic features within the footprint of the proposed
dam or reservoir.
Several small and medium landslides that may be susceptible to seismic shaking and could
subsequently result in a seiche that could overtop the coffer dam were mapped and evaluated
near the right abutment of the proposed dam site. A medium to large landslide complex is
located near the left abutment. The results of this investigation were inconclusive with respect to
the age and stability of these landslide features. This investigation resulted in a
recommendation for additional geologic mapping, subsurface exploration, and slope stability
analysis in the general vicinity of the proposed dam site. Due to this uncertainty, this impact
would be significant because substantial adverse effects could be caused by earthquakeinduced landslides.
Borrow, disposal, and staging areas associated with the proposed dam would be susceptible to
surface erosion during and after seismic shaking depending on the slopes and drainage during
and after use. PAMM BI-7 and PAMM WQ-2 would be applied to reduce the surface area
exposed to erosional processes and manage drainage during runoff events to reduce the
potential for saturated slopes that could be destabilized during a seismic event. This impact
would be less than significant.
Removal of vegetation in Clearing Zones 1 and 2 would occur prior to inundation. Clearing in
Zones 4 and 5 would occur in the first few years of construction in conjunction with required
grading activities. These disturbed areas may be subject to surface erosion or landslides that
could occur in response to seismic shaking after clearing and prior to inundation. For Alternative
A, 623 acres would be cleared, and 14,711 tons of solid waste would be generated in
conjunction with clearing efforts within Zones 1, 2, 4, and 5. PAMM WQ-5 would be
implemented within Clearing Zone 5 to minimize the impact of seismic events may have on
these cleared areas subject to erosion with respect to ground failure and landslides, by
providing stability by seeding, on-site wood chips, on-site chipped or masticated (crushed) brush
or clearing slash, or other organic and inorganic materials, assuring this impact would be less
than significant.
The proposed location of the permanent water conveyance facilities (e.g., Pacheco Conduit tie
in) is co-located with a section of the Pacheco conduit. This conduit was constructed by
Reclamation in 1986 as part of the San Felipe Division of the Central Valley Project. Extensive
geological and geotechnical investigations were conducted by Reclamation prior to construction,
and this conduit has withstood several seismic events since it was put into service—most
notably the 1989 Loma Prieta earthquake with no damage in the Pacheco Pass section of the
conduit (Reclamation 1994). This conduit conveys water from the San Luis Reservoir to the
Santa Clara Valley and has been in service for more than 35 years. When constructed, the
inherent stability of the underlying geology and these facilities would be consistent with the
design capacity and criteria requirements of Reclamation). Design capacity and criteria
requirements include criteria for emergency reservoir evacuation, design capacity of the
conveyance operations and low flow bypass operations, maximum velocity criteria, and the
design criteria for the temporary construction of the tie-in. Collectively, these design measures
reduce the likelihood of seismic hazards occurring and thereby reducing seismic risk. The
construction of the temporary (five to eight years) above ground water supply pipeline that
would transport water from the Pacheco Conduit to various construction sites within the Project
study area would incorporate PAMM WQ-5 to minimize potential erosion of soil and discharge to
a water body in the event of a seismic event by providing stability with seeding, on-site wood
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chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. This impact would be less than significant.
As described in 3.9.1, there are no known active faults within the Project study area, which
includes the location of the proposed interchange The construction and/or improvement of
access roads, including those subjected to Caltrans authorization (e.g., SR 152 interchange)
and California Department of Parks and Recreation (Kaiser-Aetna Road), would be consistent
with the seismic safety requirements of Caltrans (Caltrans 2019) in order to avoid or minimize
impacts to these facilities in the event of a seismic event. Improvement of existing access roads
on private lands would be limited to surface and drainage improvements and would not modify
the existing road prism. Adverse effects of seismic-related ground failure associated with
construction or improvement of access roads would be less than significant.
The construction of the new electrical transmission facilities, including power poles, substations
and powerlines would be consistent with the CBC, as well as additional requirements of the
Federal (WAPA) or State (California Public Utilities Commission [CPUC]) agency to minimize or
avoid impacts related to seismic events or seismic-induced landslides (WAPA 2016; CPUC
2021). This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce the impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the two Valley Water
2021 reports will be implemented in conjunction with ongoing design efforts. The result of these
investigations will be incorporated into the final design to ensure that the proposed dam site
would not be compromised by active landslides subject to seismic shaking. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Operations
Under Alternative A, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under Alternative A, Caltrans would continue to manage the access facilities
associated with the SR 152 interchange consistent with requirements related to seismic safety.
Ongoing use and maintenance of Kaiser-Aetna Road would be consistent with management of
other facilities associated with Henry W. Coe State Park. This impact would be less than
significant because operation and maintenance activities related to new and or existing facilities
would not result in substantial adverse effects including risk of loss, injury, or death, through
rupture of a known earthquake fault; strong seismic ground shaking; seismic-related ground
failure or landslides.
During operations, the reservoir level would fluctuate resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to seismic-induced erosion. These
isolated deposits of soil may be subject to erosion of the lower slopes as a result of wave
erosion and could subsequently fail during operations if the soils are saturated, failing by
liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b).
The size of these failures would not be substantial and unlikely to result in the risk of loss, injury,
or death due to operations as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
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As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of activation in response to a seismic event. Activation of these
landslides as a result of seismic shaking could result in a seiche that could overtop the new
dam. Without additional information on the inherent stability of these landslide features after
inundation, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021a and 2021b are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that the inundation of these landslide features would not result in increased
landslide activity in response to seismic shaking. With the implementation of this mitigation
measure, this impact would be reduced to a less-than-significant level because the risk of
seiches result from slope instability near the proposed dam site would be avoided or minimized.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have greater impacts. Under
Alternative A, 623 acres would be cleared during construction; an increase of 130 acres more
than the Proposed Project and about 300 more tons of vegetation removed than the Proposed
Project. Under operations, the increase in cleared area would result in more acres potentially
subject to seismic shaking, ground failure and landslides.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides
Construction
Twelve soil units have been identified to be susceptible to landslides as shown in Figure 3.9-5.
These soils are mostly well drained but under the right conditions they could undergo
liquefaction during construction.
Under Alternative A, a new earthfill dam would be constructed about 2.2 miles upstream from
the confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek, and 2.3
miles from SR 152. The portion of the Project study area has been the subject of extensive
geotechnical engineering investigation work to assist in the selection of the upstream dam site
and ensure the design and construction of the new dam would be constructed consistent with
the requirements of DOSD and CBC (DWR 2018). The geotechnical and engineering
investigations included the identification of where soil liquefaction and/or landsliding may occur
in response to construction at the new dam site or within the expanded reservoir (Valley Water
2021a; Valley Water 2021b). Similar to the discussion in Impact Geo-1, the locations of
landslides in close proximity to the new dam site would result in a significant impact because
substantial adverse effects could be caused by construction-related liquefaction or landslides.
As described in Section 3.9.1.1, there is no evidence of landslides in the general vicinity of the
proposed SR 152 interchange. Pending future geotechnical engineering studies, the SR 152
interchange area is considered to be a low risk for slope instability based on previous work
completed in the SR 152 corridor within and adjacent to the Project study area. Here previous
construction has incorporated the stabilization of the road prism cutslopes and fillslopes as well
as drainage from the road prism.
The construction and/or improvement of access roads, including those subject to Caltrans (e.g.,
SR 152 interchange) and California Department of Parks and Recreation (Kaiser-Aetna Road),
authorization would be consistent with the requirements of Caltrans as it pertains to engineering
standards for road construction in areas with the potential for soil liquefaction and landslides.
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Improvement of existing access roads on private lands would be limited to surface and drainage
improvements and are would not modify the existing road prism. This impact would be less than
significant.
The construction of the new electrical transmission facilities including power poles, substations,
and power lines would be consistent with requirements of the federal and/or state agencies with
jurisdiction over these facilities to minimize or avoid impacts of landslides and other geologic
hazards on these facilities. This impact would be less than significant.
Logging and clearing would occur in preparation of filling the expanded reservoir. Clearing Zone
1 is the area cleared near the dam and 500 feet upstream from the submerged water intake
structure. Clearing Zone 2 is the area that extends two miles upstream from Zone 1 and
includes the area downslope 100 feet from full pool elevation. Zone 3 is the area subject to
inundation excluding Zones 1, 2, and 4. The fourth clearing zone includes temporary roads
staging areas and borrow areas within the full pool inundation area. Clearing Zone 5 consists of
the construction activity areas; dam footprint and ancillary features; temporary and permanent
roads; power transmission line alignment and associated power transmission line staging area,
water conveyance pipeline alignment and pump station footprint; and borrow and disposal sites.
For the Alternative A there would be 623 acres cleared and 14,711 tons of solid waste generated
in conjunction with clearing efforts. The treatment would follow PAMM WQ-5 to minimize the
impact of construction on liquefaction and landslides by reducing soil saturation. With the
implementation of PAMM BI-4, PAMM WQ-5, and WQ-6 this impact would be less than
significant.
Although no soil units were identified as being susceptible to liquefaction within the Project
study area, on-going construction areas associated with the new dam may result in liquefaction
in which the soils could become saturated during construction and lose shear strength.
Therefore, PAMM WQ-2 would be applied to reduce or eliminate potential for destabilization of
these areas during construction. Through this PAMM, areas of susceptibility to liquefaction and
landslides would be avoided and/or stabilized. Therefore, this impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that construction activities in close proximity to known landslide features would
not result in loss, injury, or death related to landslide activity. With the implementation of this
mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under Alternative A, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under Alternative A, Caltrans would continue to manage the access facilities
associated with the SR 152 interchange consistent with its current Highway Design Manual
requirements related to soil liquefaction and landslides (Caltrans 2020). Ongoing use and
maintenance of Kaiser-Aetna Road would be consistent with management of other facilities
associated with Henry W. Coe State Park. This impact would be less than significant.
During operations, the reservoir level would fluctuate, resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
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expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to landslides. These isolated deposits of
soil may be subject to erosion of the lower slopes as a result of wave erosion and could
subsequently fail during operations if the soils are saturated, failing by liquefaction because of
the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b). The size of these
failures would not be substantial and unlikely to result in the risk of loss, injury, or death due to
operations as most of the Project study area is rural, undeveloped and offers no public access.
This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of a seiche that could occur in the event that the operation of the
expanded reservoir activates a landslide in close proximity to the new dam site. Activation of
one or more of these landslides as a result of inundation and subsequent erosion of the toe of a
landslide could result in a seiche that could overtop the new dam. Without additional information
on the inherent stability of these landslide features after inundation, this impact would be
significant.
During operations, the level of the expanded reservoir would fluctuate; in some cases, leaving
isolated exposures of soil that are subject to periodic inundation (i.e., saturation) and exposure
(i.e., drying). This situation would change over the period the expanded reservoir is operated as
the slopes within the drawdown zone stabilizes and soils susceptible to liquefaction and/or
landsliding are eroded away and the underlying bedrock is exposed to surficial and wave
erosion. These isolated deposits of soil may be subject to erosion of the lower slopes as a result
of wave erosion and could subsequently fail during operations if the soils are saturated, failing
by liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water
2021b). The size of these failures would not be substantial and unlikely to result in the risk of
loss, injury, or death due to operations as most of the Project study area is rural, undeveloped
and offers no public access. This impact would be less than significant.
Where clearing occurs in the lower reaches of the reservoir, some seasonal vegetation (e.g.,
grass) may reestablish in conjunction with the drawdown zone, but no proactive revegetation
would occur. The likelihood of a liquefaction or landslide resulting in the loss, injury, or death due
to construction is minimal as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b Report are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that operation of the expanded reservoir would not result in activation of known
landslides in close proximity to the proposed dam site that could subsequently trigger by
landslide movement a seiche that could result in loss, injury, or death downstream. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have greater impacts because the
623 acres in Alternative A that would be cleared during construction are well over the Proposed
Project’s 493 acres cleared. In addition, the 14,711 tons of vegetation that would be removed for
Alternative A are also well over the Proposed Project’s 11,475 tons. More acres are exposed
under Alternative A in construction and operations than in the Proposed Project resulting in more
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acres potentially lost due to liquefaction and landslide, thus increasing the risk of loss, injury, or
death due to construction and/or operation events.
Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction
Common sand and gravel are the only mineral commodity of value in, or within about 10 miles
of the Project study area. There are ample amounts of sand and gravel throughout Santa Clara,
Merced, and Stanislaus Counties where construction activities would occur, and this mineral
resource is not considered rare. However, during construction these materials would be
managed so that stockpiles of sand and gravel are stabilized from erosion with PAMM BI-7.
All borrow sources necessary to provide mineral resources used in construction of the proposed
dam and ancillary facilities have been identified through extensive engineering and geotechnical
investigations in association with Project design efforts. For Alternative A, 67.6 acres (7.6 million
cubic yards) of mineral materials would be excavated for construction of the dam shell. In
addition, about one million cubic yards of alluvial material stored within Pacheco Reservoir
would be excavated as part of the channel restoration effort and either used or disposed of at
on-site disposal areas. Construction of permanent and temporary access roads would require
approximately 184,829 cubic yards of common mineral material, 49,890 cubic yards of
aggregate base rock, and 20,480 cubic yards of hot mix (asphalt). While some of the common
material may come from on-site spoils material, the aggregate and hot mix material would come
from local commercial sources. This impact would be less than significant.
Operation
Upon completion of construction efforts, including site restoration and revegetation efforts
outside the areas that are subject to inundation, there would be some need for mineral materials
to maintain the permanent access road network, including the property owner access roads.
This material would come from existing commercial sources where ample supplies are known to
exist. This impact would be less than significant because the Project would not result in loss of
availability of a known mineral resource of statewide, regional, or local importance.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have impacts similar to the
Proposed Project for permanent road construction because similar volumes would be used for
common mineral, aggregate base rock, and asphalt (hot mix). Impacts would also be similar for
Alternative A in comparison to the Proposed Project for the materials used in construction of
other facilities (e.g., power transmission lines). Therefore, the impacts under Alternative A would
be the same as the Proposed Project.
Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
Construction
To-date no known paleontological resources or unique geologic features have been identified
within the Project study area, based on geological investigations or surveys documented in the
available literature and maps. Regarding unique geological features, while interesting and
potentially educational, geological features could include the exotic blocks of blueschist found in
the mélange and the jadeite found in the lowest unit of the mélange. These are, however,
ubiquitous throughout the Project study area, and therefore, they would not be unique.
Therefore, this impact would be less than significant.
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Regarding paleontological resources, these maps and literature indicate a low likelihood of
finding previously undiscovered paleontological resources and unique geological features
associated with Alternative A. Fossil radiolarians are found occasionally in the chert deposits of
the mélange, but these are ubiquitous throughout the Project study area and they are therefore
not unique. The nearest fossils are in the Great Valley Group which lies to the east of the Project
study area. Because there are sedimentary rocks in the mélange, there is a remote possibility
that fossiliferous material may be discovered during excavation or grading activities where
sedimentary rocks could be exposed. The rock units associated with the Great Valley Group
have been studied extensively, and there is a low likelihood that if a paleontological resource
(i.e., fossil) is discovered that it would be unique in terms of what it offers with respect to the
geologic record. While interesting, and potentially educational geological features within the
Project study area could include the exotic blocks of blueschist found in the mélange. These
are, however, ubiquitous throughout the Project study area and would not be considered unique.
In the unusual situation in which undisturbed sedimentary rock units are encountered as a result
of ongoing geotechnical investigations or undiscovered paleontological resources are
encountered during construction. Nevertheless, this impact would be significant because it is
possible an unknown unique paleontological resource may be encountered during construction.
Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed prior to
construction to identify sedimentary rock units that have a moderate or high potential for
occurrence of paleontological resources. For areas where geologic units have a moderate or
high potential, a paleontologist or qualified licensed professional geologist will monitor earth
moving construction activities that have the potential to disturb previously undisturbed rock
units. If paleontological resources are discovered during construction, construction will cease or
be directed away from the discovery, and the potential resource will be evaluated by the
paleontologist or licensed professional geologist. The paleontologist or licensed qualified
professional geologist will recommend appropriate measures to avoid, record, preserve, or
recover the resource if determined to be unique. With implementation of this mitigation
measure, this impact would be reduced to a less-than-significant level.
Operations
It is unlikely that unique paleontological resources and geologic features would be encountered
during operations. In the rare event if a unique paleontological resource is encountered through
exposure of marine rock units during excavation associated with operational or maintenance
activities, resulting from shoreline erosion, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed prior to
construction to identify sedimentary rock units that have a moderate or high potential for
occurrence of paleontological resources. For areas where geologic units have a moderate or
high potential, a paleontologist or qualified licensed professional geologist will monitor earth
moving construction activities that have the potential to disturb previously undisturbed rock
units. If paleontological resources are discovered during excavation associated with operation or
maintenance activities, construction will cease or be directed away from the discovery, and the
potential resource will be evaluated by the paleontologist or licensed professional geologist. The
paleontologist or licensed qualified professional geologist will recommend appropriate measures
to avoid, record, preserve, or recover the resource if determined to be unique. With
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
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Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have similar construction and
operations impacts to unique paleontological resources and geological features.
Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction
Construction of the dam and ancillary facilities would require the excavation and transportation
of large quantities of mineral materials of various types, primarily from on-site borrow sources.
The excavation of the dam site would require excavation of 3,087,500 cubic yards. Excess
excavated mineral materials not used for construction or restoration purposes would be
disposed of at one of four on-site disposal areas that have a combined disposal volume of
3,400,000 cubic yards. To the extent possible, topsoil would be excavated and stockpiled for
use in site restoration efforts, but some proportion of topsoil would be loss in areas where
permanent facilities (e.g., dam, pump station) are constructed. In addition to the movement of
materials, the exposure of 623 acres subject to clearing and grading in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. For Alternative A, 6.4 miles would be cleared within Zones 1 and
2 (see Exhibit 34 in Alternatives Development and Project Description Appendix). These
erosional processes include wind erosion, water erosion, and mechanical abrasion of earthen
materials in exposed work areas and from spillage from mechanical equipment and haul trucks.
Borrow areas, disposal areas and other exposed surfaces would be susceptible to potential
erosion unless properly managed or until stabilized by vegetation cover. With implementation of
the DIFs described below, this impact would be less than significant.
Alternative A includes construction of water conveyance facilities, including 10,300 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. Due to
the linear nature of this disturbance, the efforts made to strip and stockpile would be
sufficient to minimize the loss of topsoil. With implementation of the DIFs described below,
soil erosion would also be minimized. This impact would be less than significant.
Decommissioning of North Fork Dam includes removal of the dam embankment as well as
removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location.
While the initial decommissioning efforts would occur during dry conditions after the existing
Pacheco Reservoir had been drawn down, it is likely that some decommissioning activities
would occur in a manner that could result in soil erosion at the edge of the excavated areas
resulting in topsoil loss. Construction of the original dam and spillway resulted in loss of
topsoil more than 80 years ago. The DIFs applicable to this activity would be implemented
to minimize or avoid soil erosion. Therefore, this impact would be less than significant.
Under Alternative A, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored.
Approximately 1,000,000 cubic yards of sediment has been deposited in the existing reservoir
over the past 80 years. This sediment has been deposited in layers of various thickness and
particle size, ranging from silt to coarse gravel and generally lacks the organic material
necessary to serve a productive growing medium for native vegetation. In essence, this material
is not considered soil or topsoil in the context of this impact. To address impacts to water quality,
most of this material would be excavated and either transported to disposal sites or stabilized in
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upland areas. Until revegetation or other long-term effective soil cover techniques (e.g., mulch,
wood chips) are functional in developing topsoil, there is a potential for topsoil loss to occur.
With implementation of the DIFs described below, topsoil loss would also be minimized. This
impact would be less than significant.
Alternative A includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. With implementation of the DIFs
described below, this impact would be less than significant.
Alternative A includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). Temporary
modifications and improvements (i.e., temporary bridge with on and off ramps) to the SR
152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. That portion of the Project study area
associated with the proposed SR 152 interchange is entirely within the Caltrans ROW and has
been disturbed in conjunction with the development of this travel corridor beginning with
construction of the initial stage route over Pacheco Pass and continuing to-date. Soil and
vegetation maps do not show any evidence of actual soil that would be subject to impacts. Of
the 623 acres subject to clearing and grading under Alternative A, about 10 acres associated
with the auxiliary access road construction would occur resulting in a loss of topsoil at locations
within the proposed road alignment. The placement of aggregate surfacing on more than 18
miles of property owner access road would reduce the potential for topsoil loss once these road
improvements are completed by eliminating or minimizing overland flow from the road prism.
Overall, Alternative A would not result in substantial soil erosion or loss of topsoil. With
implementation of the DIFs described below, this impact would be less than significant.
A number of the DIFs identified in Section 3.9.3.1 would minimize the potential for increased soil
erosion resulting in the loss of topsoil. PAMM BI-4 and PAMM WQ-5 would be implemented
where soil conditions are amenable (e.g., moisture, texture, nutrients) to provide native
revegetation for both temporary and long-term erosion control in consultation with a botanist or
revegetation specialist. PAMM WQ-2 would limit impacts to soil erosion and water quality by
protecting on-site vegetation where appropriate and implementing measures to either eliminate
or filter any runoff that could result in erosion of soil. PAMM BI-7 would be used to ensure
stockpiles and other exposed mineral material surfaces are stabilized with sufficient amounts
and types of geotextile or plastic that minimizes the potential for wind- or water-driven erosion
that results in the loss of nearby topsoil. PAMM WQ-6 requires preparation, implementation, and
monitoring elements of an SWPP consistent with requirements of the CWA NPDES permit that
include measures to avoid or minimize soil erosion and loss of topsoil where it occurs.
Operations
All efforts related to maintenance of the new dam and associated infrastructure (e.g., roads,
powerlines) would be done within the confines of the existing disturbed area and would
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generally not result in soil erosion or loss of topsoil above that described for construction. The
BMPs and PAMMs incorporated into the discussion of construction impacts would also be
implemented as applicable for operation and maintenance of Alternative A that could result in
surface disturbance (e.g., road maintenance, replacement of buried pipe) that is beyond the
area disturbed during construction. This impact would be less than significant.
During operations, the reservoir level would fluctuate leaving in some cases isolated exposure
of soil that would be subject to ongoing erosion. At some point, topsoil that is subject to
inundation throughout the reservoir would no longer be available as a growing medium. This
situation would change over the period the expanded reservoir is operated as the area within
the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to erosion of soil and topsoil. Where clearing occurs in the lower reaches of the
reservoir, some seasonal vegetation (e.g., grass) may reestablish in conjunction with the
drawdown zone, but no proactive revegetation would occur. While information is unavailable to
accurately quantify the timing and amount of soil resources that would be lost as a result of
inundation and subsequent shoreline erosion the loss of 410 acres of topsoil would be a
significant impact. This impact would likely occur sooner within Clearing Zones 1 and 2 and
would have less effective ground cover due to vegetation clearing and removal activities.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure WQ-1b (see Section 3.20.3.5) would be implemented to reduce soil erosion
and associated loss of topsoil at locations throughout the North Fork Pacheco Creek watershed.
Implementation of this mitigation measure is intended to reduce erosion and loss of soil erosion
at the watershed scale. Because of the uncertainty with respect to the temporal and spatial
scale of erosional process resulting from expanded reservoir operations, this mitigation measure
would not reduce this impact to less than significant. There are no other feasible mitigation
measures available that would enable Valley Water to reduce reservoir level fluctuations during
operations and still achieve the project objectives described in Section 2.2.1. With this mitigation
measure, this impact would remain significant and unavoidable.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative A would have greater impacts because the
623 acres in Alternative A that would be cleared during construction are well over the Proposed
Project’s 493 acres cleared. In addition, the 14,711 tons of vegetation that would be removed for
Alternative A are also well over the Proposed Project’s 11,475 tons. Zones 1 and 2 for
Alternative A have a total length of 6.4 miles, in which is greater than the Proposed Project.
More acres and miles are exposed under Alternative A for construction and operations than in
the Proposed Project, potentially resulting in the impact of more acres of soil erosion and topsoil
loss under Alternative A.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields
Construction
Under Alternative A, a new well would be developed near the pump station to provide a source
of potable water for workers and visitors to the facility. Wastewater disposal for the restroom
facilities at the pump station would be provided via a septic tank and leach line assembly
constructed within the footprint of the proposed pump station. Soils located in and near the
pump station are suitable for septic tank and leach line assembly, consistent with Valley Water’s
Valley Water’s BMP WQ-17 which would be implemented to provide proper disposal of septic
waste with an appropriately designed septic tank and leach line. Therefore, this impact would be
less than significant.
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Operation
The new septic tank and leach field assembly would be maintained following Valley Water’s
BMP WQ-17 that is incorporated in the Proposed Project’s DIFs resulting in a functioning septic
system to be used during operations. Therefore, this impact would be less than significant.
Comparison with Proposed Project
Impacts for Alternative A would be similar to the Proposed Project. In comparison to the
Proposed Project, Alternative A would have similar impacts for both construction and operations.
The location of the new septic tank under Alternative A would be located near the pump station.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction
The nearest active fault zone is nine miles from the proposed location of the dam site, pump
station, and water conveyance facilities. There are no active fault zones cross the dam site,
expanded reservoir area, or associated facilities. Landslide distribution across the Project study
area indicates that slope instability is primarily related to stream channel down cutting that
results in oversteepening the hillslope; geotechnical investigations to date have not identified
evidence of landsides resultant from seismic shaking.
Under Alternative B, a new earthfill dam would be constructed about 2.2 miles upstream from
the confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek and 2.3
miles upstream from SR 152. The site has been the subject of extensive geotechnical
engineering investigation work to assist in the selection of this site and ensure the design and
construction of the new earthfill dam would be constructed consistent with the requirements of
DOSD and CBC for a dam constructed in a seismic active area (DWR 2018). All geotechnical
engineering investigations focused on dam foundation and borrow sites, and not on the slope
stability upstream from the proposed dam sites. All nearby faults are more than nine miles from
the proposed dam site; there are no faults or seismic features within the footprint of the
proposed dam or reservoir. Several small and medium landslides that may be susceptible to
seismic shaking and could subsequently result in a seiche that could overtop the coffer dam
were mapped and evaluated near the right abutment of the proposed dam site. A medium to
large landslide complex is located near the left abutment. The results of these investigations
were inconclusive with respect to the age and stability of these landslide features. This
investigation resulted in a recommendation for additional geologic mapping, subsurface
exploration, and slope stability analysis in the general vicinity of the proposed dam site. Due to
this uncertainty, this impact would be significant because substantial adverse effects could be
caused by earthquake-induced landslides. Borrow, disposal, and staging areas associated with
the proposed dam would be susceptible to surface erosion during and after seismic shaking
depending on the slopes and drainage during and after use. PAMM BI-7 and PAMM WQ-2
would be applied to reduce the surface area exposed to erosional processes and manage
drainage during runoff events to reduce the potential for saturated slopes that could be
destabilized during seismic events. This impact would be less than significant.
Removal of vegetation in Clearing Zones 1 and 2 34 would occur prior to inundation. Clearing in
Zones 4 and 5 would occur in the first few years of construction in conjunction with required
34

These zones are described in section 3.3.2.6 of Alternatives Development and Project Description Appendix
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grading activities. These disturbed areas may be subject to surface erosion or landslides that
occur in response to seismic shaking after clearing and prior to inundation. For Alternative B,
609 acres would be cleared, and 15,286 tons of solid waste would be generated in conjunction
with clearing efforts within Zones 1, 2, 4, and 5. PAMM WQ-5 would be implemented within
Clearing Zone 5 to minimize the impact of seismic events may have on these cleared areas
subject to erosion with respect to ground failure and landslides, by providing stability with
seeding, on-site wood chips, on-site chipped or masticated (crushed) brush or clearing slash, or
other organic and inorganic materials., assuring this impact would be less than significant.
The proposed location of the permanent water conveyance facilities (e.g., Pacheco Conduit tie
in) is co-located with a section of the Pacheco conduit. This conduit was constructed by
Reclamation in 1986 as part of the San Felipe Division of the Central Valley Project. Extensive
geological and geotechnical investigations were conducted by Reclamation prior to construction,
and this conduit has withstood several seismic events since it was put into service—most
notably the 1989 Loma Prieta earthquake with no damage in the Pacheco Pass section of the
conduit (Reclamation 1994). This conduit conveys water from the San Luis Reservoir to the
Santa Clara Valley and has been in service for more than 35 years. When constructed, the
inherent stability of the underlying geology and these facilities would be consistent with the
design capacity and criteria requirements of Reclamation. Design capacity and criteria
requirements include criteria for emergency reservoir evacuation, design capacity of the
conveyance operations and low flow bypass operations, maximum velocity criteria, and the
design criteria for the temporary construction of the tie-in. Collectively, these design measures
reduce the likelihood of seismic hazards occurring and thereby reducing seismic risk. The
construction of the temporary (five to eight years) above ground water supply pipeline that
would transport water from the Pacheco Conduit to various construction sites within the Project
study area would incorporate PAMM WQ-5 to minimize potential erosion of soil and discharge to
a water body in the event of a seismic event by providing stability with seeding, on-site wood
chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. This impact would be less than significant.
As described in 3.9.1, there are no known faults within the Project study area, which includes
the location of the proposed interchange. The construction and/or improvement of access roads,
including those subjected to Caltrans authorization (e.g., SR 152 interchange) and California
Department of Parks and Recreation (Kaiser-Aetna Road), would be consistent with the seismic
safety requirements of Caltrans (Caltrans 2019) in order to avoid or minimize impacts to these
facilities in the event of a seismic event. Improvement of existing access roads on private lands
would be limited to surface and drainage improvements and would not modify the existing road
prism. Adverse effects of seismic-related ground failure associated with construction or
improvement of access roads would be less than significant.
The construction of the new electrical transmission facilities, including power poles, substations
and powerlines would be consistent with the CBC, as well additional requirements of the
Federal (WAPA) or State agency (CPUC) to minimize or avoid impacts related to seismic events
or seismic-induced landslides (WAPA 2016; CPUC 2021). This impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the 2021b Valley
Water reports and implemented in conjunction with ongoing design efforts. The result of these
investigations will be incorporated into the final design to ensure that the proposed dam site
would not be compromised by active landslides subject to seismic shaking. With the
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implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level. Mitigation Measure Geo-1 as described in Section 3.9.3.5 would be
implemented under the Proposed Project. Implementation of this measure would reduce the
likelihood that existing landslide features in close proximity to the upstream dam site would be
activated during a seismic event in a manner that would compromise the stability of the
proposed dam site. With implementation of this mitigation measure, this impact would be
reduced to a less than significant.
Operations
Under Alternative B, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
Under the Proposed Project, Caltrans would continue to manage the access facilities associated
with the SR 152 interchange consistent with requirements related to seismic safety. Ongoing
use and maintenance of Kaiser-Aetna Road would be consistent with management of other
facilities associated with Henry W. Coe State Park. This impact would be less than significant
because operation and maintenance activities related to new and or existing facilities would not
result in substantial adverse effects including risk of loss, injury, or death, through rupture of a
known earthquake fault; strong seismic ground shaking; seismic-related ground failure or
landslides.
During operations, the reservoir level would fluctuate resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to seismic-induced erosion. These
isolated deposits of soil may be subject to erosion of the lower slopes as a result of wave
erosion and could subsequently fail during operations if the soils are saturated, failing by
liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b).
The size of these failures would not be substantial and unlikely to result in the risk of loss, injury,
or death due to operations as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of activation in response to a seismic event. Activation of these
landslides as a result of seismic shaking could result in a seiche that could overtop the new
dam. Without additional information on the inherent stability of these landslide features after
inundation, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed reduce this impact and to ensure that the
recommendations outlined in the two Valley Water 2021 reports are implemented in conjunction
with ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that the inundation of these landslide features would result in increased
landslide activity in response to seismic shaking. With the implementation of this mitigation
measure, this impact would be reduced to a less-than-significant level because the risk of
seiches result from slope instability near the proposed dam site would be avoided or minimized.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative B would have greater impacts because the
609 acres in Alternative B that would be cleared during construction are well over the Proposed
Project’s 493 acres cleared. In addition, the 15,286 tons that would be removed for Alternative B
are also well over the Proposed Project’s 11,475 tons. More acres are exposed under
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Alternative B construction and operations than in the Proposed Project resulting in more acres
potentially subject to seismic shaking, ground failure and landslides.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides.
Construction
Twelve soil units have been identified to be susceptible to landslides as shown in Figure 3.9-5.
These soils are mostly well drained but under the right conditions they could undergo
liquefaction during construction.
Under Alternative B, a new earthfill dam would be constructed about 2.2 miles upstream from
the confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek, and 2.3
miles from SR 152. The portion of the Project study area has been the subject of extensive
geotechnical engineering investigation work to assist in the selection of the upstream dam site
and ensure the design and construction of the new dam would be constructed consistent with
the requirements of DOSD and CBC for a dam constructed in a seismically active area (DWR
2018). The geotechnical and engineering investigations (i.e., Valley Water 2021a; Valley Water
2021b) included the identification of where soil liquefaction and/or landsliding may occur in
response to construction at the new dam site or within the expanded reservoir. Similar to the
discussion in Impact Geo-1, the locations of landslides in close proximity to the new dam site
would result in a significant impact because substantial adverse effects could be caused by
construction-related liquefaction or landslides.
As described in Section 3.9.1.1, there is no evidence of landslides in the general vicinity of the
proposed SR 152 interchange. Pending future geotechnical engineering studies, the SR 152
interchange area is considered to be a low risk for slope instability based on previous work
completed in the SR 152 corridor within and adjacent to the Project study area. Here previous
construction has incorporated the stabilization of the road prism cutslopes and fillslopes as well
as drainage from the road prism.
The construction and/or improvement of access roads, including those subject to Caltrans (e.g.,
SR 152 interchange) and California Department of Parks and Recreation (Kaiser-Aetna Road),
authorization would be consistent with the requirements Caltrans as it pertains to engineering
standards for road construction in areas with the potential for soil liquefaction and landslides.
Improvement of existing access roads on private lands would be limited to surface and drainage
improvements and would not modify the existing road prism. This impact would be less than
significant.
The construction of the new electrical transmission facilities including power poles, substations,
and power lines would (e.g., buildings subject to human use of occupation) be consistent with
requirements of the federal and/or state agencies with jurisdiction over these facilities to
minimize or avoid impacts of landslides and other geologic hazards on these facilities. This
impact would be less than significant.
Logging and clearing would occur in preparation of filling the expanded reservoir. Clearing Zone
1 is the area cleared near the dam and 500 feet upstream from the submerged water intake
structure. Clearing Zone 2 is the area that extends two miles upstream from Zone 1 and
includes the area downslope 100 feet from full pool elevation. Zone 3 is the area subject to
inundation excluding Zones 1, 2, and 4. The fourth clearing zone includes temporary roads
staging areas and borrow areas within the full pool inundation area. Clearing Zone 5 is the
construction activity areas; dam footprint and ancillary features; temporary and permanent
roads; power transmission line alignment and associated power transmission line staging area,
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-56

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

water conveyance pipeline alignment and pump station footprint; and borrow and disposal sites.
For Alternative B there would be 609 acres cleared and 15,286 tons of solid waste would be
generated in conjunction with clearing efforts. The treatment would follow PAMM WQ-5 to
minimize the impact of construction on liquefaction and landslides by reducing soil saturation.
With the implementation of PAMM BI-4, PAMM WQ-5, and PAMM WQ-6 this impact would be
less than significant. Although no soil units were identified as being susceptible to liquefaction
within the Project study area, on-going construction areas associated with the new dam may
result in liquefaction in which the soils could become saturated during construction and lose
shear strength. Therefore, PAMM WQ-2 would be applied to reduce or eliminate potential for
destabilization of these areas during construction. Through this PAMM, areas of susceptibility to
liquefaction and landslides would be avoided and/or stabilized. Therefore, this impact would be
less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that construction activities in close proximity to known landslide features would
not result in loss, injury, or death related to landslide activity. With the implementation of this
mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under Alternative B, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under Alternative B, Caltrans would continue to manage the access facilities
associated with the SR 152 interchange consistent with its current Highway Design Manual
Control requirements related to soil liquefaction and landslides (Caltrans 2020). Ongoing use
and maintenance of Kaiser-Aetna Road would be consistent with management of other facilities
associated with Henry W. Coe State Park. This impact would be less than significant.
During operations, the reservoir level would fluctuate, resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to landslides. These isolated deposits of
soil may be subject to erosion of the lower slopes as a result of wave erosion and could
subsequently fail during operations if the soils are saturated, failing by liquefaction because of
the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b). The size of these
failures would not be substantial and unlikely to result in the risk of loss, injury, or death due to
operations as most of the Project study area is rural, undeveloped and offers no public access.
This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of a seiche that could occur in the event that the operation of the
expanded reservoir activates a landslide in close proximity to the new dam site. Activation of
one or more of these landslides as a result of inundation and subsequent erosion of the toe of a
landslide could result in a seiche that could overtop the new dam. Without additional information
on the inherent stability of these landslide features after inundation, this impact would be
significant.
During operations, the level of the expanded reservoir would fluctuate; in some cases, leaving
isolated exposures of soil that are usually periodically inundated (i.e., saturation) and exposure
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(i.e., drying). This situation would change over the period the expanded reservoir is operated as
the slopes within the drawdown zone stabilizes and soils susceptible to liquefaction and/or
landsliding are eroded away and the underlying bedrock is exposed to surficial and wave
erosion. These isolated deposits of soil may be subject to erosion of the lower slopes as a result
of wave erosion and could subsequently fail during operations if the soils are saturated, failing
by liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water
2021b). The size of these failures would not be substantial and unlikely to result in the risk of
loss, injury, or death due to operations as most of the Project study area is rural, undeveloped
and offers no public access. This impact would be less than significant.
Where clearing occurs in the lower reaches of the reservoir, some seasonal vegetation (e.g.,
grass) may reestablish in conjunction with the drawdown zone, but no proactive revegetation
would occur. The likelihood of a liquefaction or landslide resulting in the loss, injury, or death due
to construction is minimal as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that operation of the expanded reservoir would not result in activation of known
landslides in close proximity to the proposed dam site that could subsequently trigger by
landslide movement a seiche that could result in loss, injury, or death downstream. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative B would have greater impacts because the
609 acres in Alternative B that would be cleared during construction are well over the Proposed
Project’s 493 acres cleared. In addition, the 15,286 tons that would be removed for Alternative B
are also well over the Proposed Project’s 11,475 tons. More acres are exposed under
Alternative B construction and operations than in the Proposed Project resulting in more acres
potentially lost due to liquefaction and landslides, thus increasing the risk of loss, injury, or death
due to construction and/or operations events.
Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction
Common sand and gravel are the only mineral commodity of value in, or within about 10 miles
of the Project study area. There are ample amounts of sand and gravel throughout Santa Clara,
Merced, and Stanislaus Counties where construction activities would occur, and this mineral
resource is not considered rare. However, during construction these materials would be
managed so that stockpiles of sand and gravel are stabilized from erosion with PAMM BI-7.
All borrow sources necessary to provide mineral resources used in construction of the proposed
dam and ancillary facilities have been identified through extensive engineering and geotechnical
investigations in association with Project design efforts. For Alternative B, 52.5 acres (5.6 million
cubic yards) of mineral materials would be excavated for construction of the dam shell. In
addition, about one million cubic yards of alluvial material stored within Pacheco Reservoir
would be excavated as part of the channel restoration effort and either used or disposed of at
on-site disposal areas. Construction of permanent and temporary access roads would require
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approximately 184,829 cubic yards of common mineral material, 49,890 cubic yards of
aggregate base rock, and 20,480 cubic yards of hot mix (asphalt). While some of the common
material may come from on-site spoils material, the aggregate and hot mix material would come
from local commercial sources. This impact would be less than significant.
Operations
Upon completion of construction efforts, including site restoration and revegetation efforts
outside the areas that are subject to inundation, there would be some need for mineral materials
to maintain the permanent access road network, including the property owner access roads This
material would come from existing commercial sources where ample supplies are known to
exist. This impact would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative B would have impacts similar to the
Proposed Project for permanent road construction because similar volumes would be used for
common mineral, aggregate base rock, and asphalt (hot mix). Impacts would also be similar for
Alternative B in comparison to the Proposed Project for the materials used in construction of
other facilities (e.g., power transmission lines). Therefore, impacts for Alternative B would be the
same as the Proposed Project.
Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
Construction
To-date no known paleontological resources or unique geologic features have been identified
within the Project study area, based on geological investigations or surveys documented in the
available literature and maps. Regarding unique geological features, while interesting and
potentially educational, geological features could include the exotic blocks of blueschist found in
the mélange and the jadeite found in the lowest unit of the mélange. These are, however,
ubiquitous throughout the Proposed Project study area, and therefore, they would not be
unique. Therefore, this impact would be less than significant.
Regarding paleontological resources, these maps and literature indicate a low likelihood of
finding previously undiscovered paleontological resources and unique geological features
associated with Alternative B. Fossil radiolarians are found occasionally in the chert deposits of
the mélange, but these are ubiquitous throughout the Project study area and they are therefore
not unique. The nearest fossils are in the Great Valley Group which lies to the east of the Project
study area. Because there are sedimentary rocks in the mélange, there is a remote possibility
that fossiliferous material may be discovered during excavation or grading activities where
sedimentary rocks could be exposed. The rock units associated with the Great Valley Group
have been studied extensively, and there is a low likelihood that if a paleontological resource
(i.e., fossil) is discovered that it would be unique in terms of what it offers with respect to the
geologic record. While interesting, and potentially educational geological features within the
Project study area could include the exotic blocks of blueschist found in the mélange. These
are, however, ubiquitous throughout the Project study area and would not be considered unique.
In the unusual situation in which undisturbed sedimentary rock units are encountered as a result
of ongoing geotechnical investigations or undiscovered paleontological resources are
encountered during construction. Nevertheless, this impact would be significant because it is
possible an unknown unique paleontological resource may be encountered during construction.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-59

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed in the event
that construction activities expose sedimentary rock units that have a moderate or high potential
for occurrence of paleontological resources. For areas where geologic units have a moderate or
high potential, a paleontologist or qualified licensed professional geologist will monitor earth
moving construction activities that have the potential to disturb previously undisturbed rock
units. If paleontological resources are discovered during construction, construction will cease or
be directed away from the discovery, and the potential resource will be evaluated by the
paleontologist or licensed professional geologist. The paleontologist or licensed qualified
professional geologist will recommend appropriate measures to avoid, record, preserve, or
recover the resource if determined to be unique. With implementation of this mitigation measure
this impact would be reduced to a less-than-significant level.
Operations
Under Alternative B, it is unlikely that unique paleontological resources and geologic features
would be encountered during operations. In the rare event if a unique resource or feature is
encountered through exposure of marine rock units as a result of excavation or shoreline
erosion, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed in the event
that operations or maintenance activities expose sedimentary rock units that have a moderate
or high potential for occurrence of paleontological resources. For areas where geologic units
have a moderate or high potential, a paleontologist or qualified licensed professional geologist
will monitor earth moving construction activities that have the potential to disturb previously
undisturbed rock units. If paleontological resources are discovered during construction,
construction will cease or be directed away from the discovery, and the potential resource will
be evaluated by the paleontologist or licensed professional geologist. The paleontologist or
licensed qualified professional geologist will recommend appropriate measures to avoid, record,
preserve, or recover the resource if determined to be unique. With implementation of this
mitigation measure this impact would be reduced to a less-than-significant level.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative B would have similar impacts to unique
paleontological resources and geological features.
Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction
Construction of the dam and ancillary facilities would require the excavation and transportation
of large quantities of mineral materials of various types, primarily from on-site borrow sources.
Under Alternative B, the excavation of the dam site would require excavation of 2,477,500 cubic
yards. Excess excavated mineral materials not used for construction or restoration purposes
would be disposed of at one of four on-site disposal areas that have a combined disposal
volume of 3,000,000 cubic yards. To the extent possible, topsoil would be excavated and
stockpiled for use in site restoration efforts, but some proportion of topsoil would be loss in
areas where permanent facilities (e.g., dam, pump station) are constructed. In addition to the
movement of materials, the exposure of 609 acres subject to clearing and grading in the first
few years of construction would expose soil and rock materials to erosional processes over the
course of several construction seasons. For Alternative B, 3.4 miles would be cleared within
Zones 1 and 2 (see Exhibit 35 in Alternatives Development and Project Description Appendix).
These erosional processes include wind erosion, water erosion, and mechanical abrasion of
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earthen materials in exposed work areas and from spillage from mechanical equipment and
haul trucks. Borrow areas, disposal areas and other exposed surfaces would be susceptible to
potential erosion unless properly managed or until stabilized by vegetation cover. With
implementation of the DIFs described below, this impact would be less than significant.
Alternative B includes construction of water conveyance facilities, including 10,800 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. Due to
the linear nature of this disturbance, the efforts made to strip and stockpile would be
sufficient to minimize the loss of topsoil. With implementation of the DIFs described below,
soil erosion would also be minimized. This impact would be less than significant.
Decommissioning of North Fork Dam includes removal of the dam embankment as well as
removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location.
While the initial decommissioning efforts would occur during dry conditions after the existing
Pacheco Reservoir had been drawn down, it is likely that some decommissioning activities
would occur in a manner that could result in soil erosion at the edge of the excavated areas
resulting in topsoil loss. Construction of the original dam and spillway resulted in loss of
topsoil more than 80 years ago. The DIFs applicable to this activity would be implemented
to minimize or avoid soil erosion. Therefore, this impact would be less than significant.
Under Alternative B, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored.
Approximately 1,000,000 cubic yards of sediment has been deposited in the existing reservoir
over the past 80 years. None of this material is considered topsoil. To address impacts to water
quality, most of this material would be excavated and either transported to disposal sites or
stabilized in upland areas. Until revegetation or other long-term effective soil cover techniques
(e.g., mulch, wood chips) are functional in developing topsoil, there is a potential for topsoil loss
to occur. With implementation of the DIFs described below, topsoil loss would also be
minimized. This impact would be less than significant.
Alternative B includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. With implementation of the DIFs
described below, this impact would be less than significant.
Alternative B includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). Temporary
modifications and improvements (i.e., temporary at-grade roundabout and traffic light) to the SR
152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
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construction site for the new dam and associated facilities. That portion of the Project study area
associated with the proposed SR 152 interchange is entirely within the Caltrans ROW and has
been disturbed in conjunction with the development of this travel corridor beginning with
construction of the initial stage route over Pacheco Pass and continuing to-date. Soil and
vegetation maps do not show any evidence of actual soil that would be subject to impacts. Of
the 623 acres subject to clearing and grading under Alternative B, about 10 acres associated
with the auxiliary access road construction would occur resulting in a loss of topsoil at locations
within the proposed road alignment. The placement of aggregate surfacing on more than 18
miles of property owner access road would reduce the potential for topsoil loss once these road
improvements are completed by eliminating or minimizing overland flow from the road prism.
Overall, Alternative B would not result in substantial soil erosion or loss of topsoil. With
implementation of the DIFs described below, this impact would be less than significant.
A number of the DIFs identified in Section 3.9.3.1 would minimize the potential for increased soil
erosion or loss of topsoil. PAMM BI-4 and PAMM WQ-5 would be implemented where soil
conditions are amenable (e.g., moisture, texture, nutrients) to provide native revegetation for
both temporary and long-term erosion control in consultation with a botanist or revegetation
specialist. PAMM WQ-2 would limit impacts to soil erosion and water quality by protecting onsite vegetation where appropriate and implementing measures to either eliminate or filter any
runoff that could result in erosion of soil. PAMM BI-7 would be used to ensure stockpiles and
other exposed mineral material surfaces are stabilized with sufficient amounts and types of
geotextile or plastic that minimizes the potential for wind- or water-driven erosion that results in
the loss of nearby topsoil. PAMM WQ-6 requires preparation, implementation, and monitoring
elements of an SWPP consistent with requirements of the CWA NPDES permit that include
measures to avoid or minimize soil erosion and loss of topsoil where it occurs.
Operations
All efforts related to maintenance of the new dam and associated infrastructure (e.g., roads,
powerlines) would be done within the confines of the existing disturbed area and would
generally not result in soil erosion or loss of topsoil above that described for construction. The
BMPs and PAMMs incorporated into the discussion of construction impacts would also be
implemented as applicable for operation of Alternative B that could result in surface disturbance
(e.g., road maintenance, replacement of buried pipe) that is beyond the area disturbed during
construction This impact would be less than significant.
During operations, the reservoir level would fluctuate leaving in some cases isolated exposure
of soil that would be subject to ongoing erosion. At some point, topsoil that is subject to
inundation throughout the reservoir would no longer be available as a growing medium. This
situation would change over the period the expanded reservoir is operated as the area within
the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to erosion of soil and topsoil. Where clearing occurs in the lower reaches of the
reservoir, some seasonal vegetation (e.g., grass) may reestablish in conjunction with the
drawdown zone, but no proactive revegetation would occur. While information is unavailable to
accurately quantify the timing and amount of soil resources that would be lost as a result of
inundation and subsequent shoreline erosion the loss of 410 acres of topsoil would be a
significant impact. This impact would likely occur sooner within Clearing Zones 1 and 2 and
would have less effective ground cover due to vegetation clearing and removal activities.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure WQ-1b (see Section 3.20.3.5) would be implemented to reduce soil erosion
and associated loss of topsoil at locations throughout the North Fork Pacheco Creek watershed.
Implementation of this mitigation measure is intended to reduce erosion and loss of soil erosion
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at the watershed scale. Because of the uncertainty with respect to the temporal and spatial
scale of erosional process resulting from expanded reservoir operations, this mitigation measure
would not reduce this impact to less than significant. There are no other feasible mitigation
measures available that would enable Valley Water to reduce reservoir level fluctuations during
operations and still achieve the project objectives described in Section 2.2.1. With this mitigation
measure, this impact would remain significant and unavoidable.
Comparison with Proposed Project
Impacts for Alternative B would be greater than the Proposed Project. In comparison with the
Proposed Project, Alternative B would have greater impacts because the 609 acres in
Alternative B that would be cleared are well over the Proposed Project’s 493 acres cleared. In
addition, the 15,286 tons of vegetation that would be removed for Alternative B are also well
over the Proposed Project’s 11,475 tons. The miles of Zones 1 and 2 (e.g., 3.4 miles) are less
than in the Proposed Project (e.g., 5.9 miles) but there are more acres exposed under
Alternative B than in the Proposed Project, potentially resulting in the impact of more acres of
soil erosion and topsoil loss under Alternative B.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields.
Construction
Under Alternative B, a new well would be developed near the pump station to provide a source
of potable water for workers and visitors to the facility. Wastewater disposal for the restroom
facilities at the pump station would be provided via a septic tank and leach line assembly
constructed within the footprint of the proposed pump station. Soils located in and near the
pump station are suitable for septic tank and leach line assembly consistent with Valley Water’s
Valley Water’s BMP WQ-17 which would be implemented to provide proper disposal of septic
waste with an appropriately designed septic tank and leach line. Therefore, this impact would be
less than significant.
Operation
The new septic tank and leach field assembly would be maintained following Valley Water’s
BMP WQ-17 that is incorporated in the Proposed Project’s DIFs resulting in a functioning septic
system available to users during operations. Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts for both
construction and operations. The location of the new septic tank under Alternative B would be
located near the pump station.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction
The nearest active fault zone is nine miles from the proposed location of the dam site, pump
station, and water conveyance facilities. There are no active fault zones cross the dam site,
expanded reservoir area, or associated facilities. Landslide distribution across the Project study
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area indicates that slope instability is primarily related to stream channel down cutting that
results in oversteepening the hillslope; geotechnical investigations to date have not identified
evidence of landsides resultant from seismic shaking.
Under Alternative C, a new hardfill dam would be constructed about 1.0 miles upstream from the
confluence of the North Fork Pacheco Creek and the South Fork Pacheco Creek and 1.1 miles
upstream from SR 152. The site has been the subject of extensive geotechnical engineering
investigation work to assist in the selection of this site and ensure the design and construction of
the new hardfill dam would be constructed consistent with the requirements of DOSD and CBC
for a dam constructed in a seismic active area (DWR 2018). All geotechnical engineering
investigations focused on dam foundation and borrow sites, and not on the slope stability
upstream from the proposed dam sites. All nearby faults are more than nine miles from the
proposed dam site; there are no faults or seismic features within the footprint of the proposed
dam or reservoir. Two large landslide complexes are located several hundred yards upstream
from this dam site. Several smaller and medium landslides that may be susceptible to seismic
shaking and could subsequently result in a seiche that could overtop the coffer dam were
mapped and evaluated near both abutments of the proposed dam site. The results of this
investigation were inconclusive with respect to the age and stability of these landslide features.
This investigation resulted in a recommendation for additional geologic mapping, subsurface
exploration, and slope stability analysis in the general vicinity of the proposed dam site. Due to
this uncertainty, this impact would be significant because substantial adverse effects could be
caused by earthquake-induced landslides.
Borrow, disposal, and staging areas associated with the proposed dam would be susceptible to
surface erosion during and after seismic shaking depending on the slopes and drainage during
and after use. PAMM BI-7 and PAMM WQ-2 would be applied to reduce the surface area
exposed to erosional processes and manage drainage during runoff events to reduce the
potential for saturated slopes that could be destabilized during seismic events. This impact
would be less than significant.
Removal of vegetation in Clearing Zones 1 and 2 35 would occur prior to inundation. Clearing in
Zones 4 and 5 would occur in the first few years of construction in conjunction with required
grading activities. These disturbed areas may be subject to surface erosion or landslides that
occur in response to seismic shaking after clearing and prior to inundation. For Alternative C,
416 acres would be cleared, and 10,440 tons of solid waste would be generated in conjunction
with clearing efforts within Zones 1, 2, 4, and 5. PAMM WQ-5 would be implemented within
Clearing Zone 5 to minimize the impact of seismic events may have on these cleared areas
subject to erosion with respect to ground failure and landslides, by providing stability with
seeding, on-site wood chips, on-site chipped or masticated (crushed) brush or clearing slash, or
other organic and inorganic materials. assuring this impact would be less than significant.
The proposed location of the permanent water conveyance facilities (e.g., Pacheco Conduit tie
in) is co-located with a section of the Pacheco conduit. This conduit was constructed by
Reclamation in 1986 as part of the San Felipe Division of the Central Valley Project. Extensive
geological and geotechnical investigations were conducted by Reclamation prior to construction,
and this conduit has withstood several seismic events since it was put into service—most
notably the 1989 Loma Prieta earthquake with no damage in the Pacheco Pass section of the
conduit (Reclamation 1994). This conduit conveys water from the San Luis Reservoir to the
Santa Clara Valley and has been in service for more than 35 years. When constructed, the
inherent stability of the underlying geology and these facilities would be consistent with the
35

These zones are described in section 3.3.2.6 of Alternatives Development and Project Description Appendix
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design capacity and criteria requirements of Reclamation. Design capacity and criteria
requirements include criteria for emergency reservoir evacuation, design capacity of the
conveyance operations and low flow bypass operations, maximum velocity criteria, and the
design criteria for the temporary construction of the tie-in. Collectively, these design measures
reduce the likelihood of seismic hazards occurring and thereby reducing seismic risk. The
construction of the temporary (five to eight years) above ground water supply pipeline that
would transport water from the Pacheco Conduit to various construction sites within the Project
study area would incorporate PAMM WQ-5 to minimize potential erosion of soil and discharge to
a water body in the event of a seismic event by providing stability with seeding, on-site wood
chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. This impact would be less than significant.
As described in 3.9.1, there are no known active faults within the Project study area. The
construction and/or improvement of access roads, including those subjected to Caltrans
authorization (e.g., SR 152 interchange) and California Department of Parks and Recreation
(Kaiser-Aetna Road), would be consistent with the seismic safety requirements of Caltrans
(Caltrans 2019) in order to avoid or minimize impacts to these facilities in the event of a seismic
event. Improvement of existing access roads on private lands would be limited to surface and
drainage improvements and would not modify the existing road prism. Adverse effects of
seismic-related ground failure associated with construction or improvement of access roads
would be less than significant.
The construction of the new electrical transmission facilities, including power poles, substations
and powerlines would be consistent with the CBC, as well additional requirements of the
Federal (WAPA) or State agency (CPUC) to minimize or avoid impacts related to seismic events
or seismic-induced landslides (WAPA 2016; CPUC 2021). This impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the Valley Water
2021b report will be implemented in conjunction with ongoing design efforts. The result of these
investigations will be incorporated into the final design to ensure that the proposed dam site
would not be compromised by active landslides subject to seismic shaking. With implementation
of this mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under Alternative C, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under the Proposed Project, Caltrans would continue to manage the access
facilities associated with the SR 152 interchange consistent with requirements related to seismic
safety. Ongoing use and maintenance of Kaiser-Aetna Road would be consistent with
management of other facilities associated with Henry W. Coe State Park. This impact would be
less than significant because operation and maintenance activities related to new and or
existing facilities would not result in substantial adverse effects including risk of loss, injury, or
death, through rupture of a known earthquake fault; strong seismic ground shaking; seismicrelated ground failure or landslides.
During operations, the reservoir level would fluctuate resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
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erosional processes result in less material susceptible to seismic-induced erosion. These
isolated deposits of soil may be subject to erosion of the lower slopes as a result of wave
erosion and could subsequently fail during operations if the soils are saturated, failing by
liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b).
The size of these failures would not be substantial and unlikely to result in the risk of loss, injury,
or death due to operations as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of activation in response to a seismic event. Activation of these
landslides as a result of seismic shaking could result in a seiche that could overtop the new
dam. Without additional information on the inherent stability of these landslide features after
inundation, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that the inundation of these landslide features would result in increased
landslide activity in response to seismic shaking. With the implementation of this mitigation
measure, this impact would be reduced to a less-than-significant level because the risk of
seiches result from slope instability near the proposed dam site would be avoided or minimized.
Comparison with Proposed Project
Impacts for Alternative C would be less than the Proposed Project. In comparison with the
Proposed Project, Alternative C would have less impact because the 416 acres in Alternative C
that would be cleared under construction are well under the Proposed Project’s 493 acres
cleared. In addition, the 10,440 tons solid waste that would be removed for Alternative C are
also well under the Proposed Project’s 11,475 tons. Less acres are exposed under Alternative C
construction and operations than in the Proposed Project, resulting in less acres potentially
subject to seismic shaking, ground failure and landslides.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides.
Construction
Twelve soil units have been identified to be susceptible to landslides as shown in Figure 3.9-5.
These soils are mostly well drained but under the right conditions they could undergo
liquefaction during construction. Under Alternative C, a new hardfill dam would be constructed
about 1.0 miles upstream from the confluence of the North Fork Pacheco Creek and the South
Fork Pacheco Creek, and 1.1 miles from SR 152, just downstream from the Proposed Project
dam site. The portion of the Project study area has been the subject of extensive geotechnical
engineering investigation work to assist in the selection of the downstream dam site and ensure
the design and construction of the new dam would be constructed consistent with the
requirements of DOSD and CBC for a dam constructed in a seismically active area (DWR
2018). The geotechnical and engineering investigations (i.e., Valley Water 2021a; Valley Water
2021b) included the identification of where soil liquefaction and/or landsliding may occur in
response to construction at the new dam site or within the expanded reservoir. Similar to the
discussion in Impact Geo-1, the locations of landslides in close proximity to the new dam site
would result in a significant impact because substantial adverse effects could be caused by
construction-related liquefaction or landslides.
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As described in Section 3.9.1.1, there is no evidence of landslides in the general vicinity of the
proposed SR 152 interchange. Pending future geotechnical engineering studies, the SR 152
interchange area is considered to be a low risk for slope instability based on previous work
completed in the SR 152 corridor within and adjacent to the Project study area. Here previous
construction has incorporated the stabilization of the road prism cutslopes and fillslopes as well
as drainage from the road prism.
The construction and/or improvement of access roads, including those subject to Caltrans (e.g.,
SR 152 interchange) and California Department of Parks and Recreation (Kaiser-Aetna Road),
authorization would be consistent with the requirements of Caltrans as it pertains to engineering
standards for road construction in areas with the potential for soil liquefaction and landslides.
Improvement of existing access roads on private lands would be limited to surface and drainage
improvements and would not modify the existing road prism. This impact would be less than
significant.
The construction of the new electrical transmission facilities include power poles, substations,
and power lines would be consistent with the requirements of the federal and/or state agencies
with jurisdiction over these facilities to minimize or avoid impacts of landslides and other
geologic hazards on these facilities. This impact would be less than significant.
Logging and clearing would occur in preparation of filling the expanded reservoir. Clearing Zone
1 is the area cleared near the dam and 500 feet upstream from the submerged water intake
structure. Clearing Zone 2 is the area that extends two miles upstream from Zone 1 and
includes the area downslope 100 feet from full pool elevation. Zone 3 is the area subject to
inundation excluding Zones 1, 2, and 4. The fourth clearing zone includes temporary roads
staging areas and borrow areas within the full pool inundation area. Clearing Zone 5 is the
construction activity areas; dam footprint and ancillary features; temporary and permanent
roads; power transmission line alignment and associated power transmission line staging area,
water conveyance pipeline alignment and pump station footprint; and borrow and disposal sites.
For the Alternative C there would be 416 acres cleared and 10,440 tons of solid waste would be
generated in conjunction with clearing efforts. The treatment would follow PAMM WQ-5 to
minimize the impact of construction on liquefaction and landslides by reducing soil saturation.
With the implementation of PAMM BI-4, PAMM WQ-5, and PAMM WQ-6 this impact would be
less than significant. Although no soil units were identified as being susceptible to liquefaction
within the Project study area, on-going construction areas associated with the new dam may
result in liquefaction in which the soils could become saturated during construction and lose
shear strength. Therefore, PAMM WQ-2 would be applied to reduce or eliminate potential for
destabilization of these areas during construction. Through this PAMM, areas of susceptibility to
liquefaction and landslides would be avoided and/or stabilized. Therefore, this impact would be
less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that construction activities in close proximity to known landslide features would
not result in loss, injury, or death related to landslide activity. With implementation of this
mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under Alternative C, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
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Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under Alternative C, Caltrans would continue to manage the access facilities
associated with the SR 152 interchange consistent with its Current Highway Design Manual
requirements related to soil liquefaction and landslides (Caltrans 2020). Ongoing use and
maintenance of Kaiser-Aetna Road would be consistent with management of other facilities
associated with Henry W. Coe State Park. This impact would be less than significant.
During operations, the reservoir level would fluctuate, resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to landslides. These isolated deposits of
soil may be subject to erosion of the lower slopes as a result of wave erosion and could
subsequently fail during operations if the soils are saturated, failing by liquefaction because of
the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b). The size of these
failures would not be substantial and unlikely to result in the risk of loss, injury, or death due to
operations as most of the Project study area is rural, undeveloped and offers no public access.
This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of a seiche that could occur in the event that the operation of the
expanded reservoir activates a landslide in close proximity to the new dam site. Activation of
one or more of these landslides as a result of inundation and subsequent erosion of the toe of a
landslide could result in a seiche that could overtop the new dam. Without additional information
on the inherent stability of these landslide features after inundation, this impact would be
significant.
During operations, the level of the expanded reservoir would fluctuate; in some cases, leaving
isolated exposures of soil that are usually periodically inundated (i.e., saturated) and exposed
(i.e., drying). This situation would change over the period the expanded reservoir is operated as
the slopes within the drawdown zone stabilizes and soils susceptible to liquefaction and/or
landsliding are reduced as erosion of soil eroded away and underlying rock is exposed to
surficial and wave erosion. These isolated deposits of soil may be subject to erosion of the
lower slopes as a result of wave erosion and could subsequently fail during operations if the
soils are saturated, failing by liquefaction because of the loss of soil shear strength (Valley
Water 2021a; Valley Water 2021b). The size of these failures would not be substantial and
unlikely to result in the risk of loss, injury, or death due to operations as most of the Project
study area is rural, undeveloped and offers no public access. This impact would be less than
significant.
Where clearing occurs in the lower reaches of the reservoir, some seasonal vegetation (e.g.,
grass) may reestablish in conjunction with the drawdown zone, but no proactive revegetation
would occur. The likelihood of a liquefaction or landslide resulting in the loss, injury, or death due
to construction is minimal as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that operation of the expanded reservoir would not result in activation of known
landslides in close proximity to the proposed dam site that could subsequently trigger by
landslide movement a seiche that could result in loss, injury, or death downstream. With
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implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
Impacts for Alternative C would be less than the Proposed Project. In comparison with the
Proposed Project, Alternative C would have less impact because the 416 acres in Alternative C
that would be cleared during construction are well under the Proposed Project’s 493 acres
cleared. In addition, the 10,440 tons that would be removed for Alternative C are also well under
the Proposed Project’s 11,475 tons. Less acres are exposed under Alternative C construction
and operations than in the Proposed Project potentially resulting in less acres lost due to
liquefaction and landslides, thus decreasing the risk of loss, injury, or death due to construction
and/or operation events.
Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction
Common sand and gravel are the only mineral commodity of value in, or within about 10 miles
of the Project study area. There are ample amounts of sand and gravel throughout Santa Clara,
Merced, and Stanislaus Counties where construction activities would occur, and this mineral
resource is not considered rare. However, during construction these materials would be
managed so that stockpiles of sand and gravel are stabilized from erosion with PAMM BI-7.
All borrow sources necessary to provide mineral resources used in construction of the proposed
dam and ancillary facilities have been identified through extensive engineering and geotechnical
investigations in association with Project design efforts. For Alternative C, 80.7 acres (3.5 million
cubic yards) of mineral materials would be excavated for construction of the dam shell. In
addition, about one million cubic yards of alluvial material stored within Pacheco Reservoir
would be excavated as part of the channel restoration effort and either used or disposed of at
on-site disposal areas. Construction of permanent and temporary access roads would require
approximately 184,829 cubic yards of common mineral material, 49,890 cubic yards of
aggregate base rock, and 20,480 cubic yards of hot mix (asphalt). Hot mix material would come
from local commercial sources. This impact would be less than significant.
Operation
Upon completion of construction efforts, including site restoration and revegetation efforts
outside the areas that are subject to inundation, there would be some need for mineral materials
to maintain the permanent access road network, including the property owner access roads. It’s
This material would come from existing commercial sources where ample supplies are known to
exist. This impact would be less than significant.
Comparison to Proposed Project
Alternative C would have impacts similar to the Proposed Project for permanent road
construction because similar volumes would be used for common mineral, aggregate base rock,
and asphalt (hot mix). Impacts would also be similar for Alternative C in comparison to the
Proposed Project for the materials used in construction of other facilities (e.g., power
transmission lines). Therefore, impacts for Alternative C would be same as the Proposed
Project.
Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
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Construction
To-date no known paleontological resources or unique geologic features have been identified
within the Project study area, based on geological investigations or surveys documented in the
available literature and maps. Regarding unique geological features, while interesting and
potentially educational, geological features could include the exotic blocks of blueschist found in
the mélange and the jadeite found in the lowest unit of the mélange. These are, however,
ubiquitous throughout the Proposed Project study area, and therefore, they would not be
unique. Therefore, this impact would be less than significant.
Regarding paleontological resources, these maps and literature indicate a low likelihood of
finding previously undiscovered paleontological resources and unique geological features
associated with Alternative C. Fossil radiolarians are found occasionally in the chert deposits of
the mélange, but these are ubiquitous throughout the Project study area and they are therefore
not unique. The nearest fossils are in the Great Valley Group which lies to the east of the Project
study area. Because there are sedimentary rocks in the mélange, there is a remote possibility
that fossiliferous material may be discovered during excavation or grading activities where
sedimentary rocks could be exposed.
The rock units associated with the Great Valley Group have been studied extensively, and there
is a low likelihood that if a paleontological resource (i.e., fossil) is discovered that it would be
unique in terms of what it offers with respect to the geologic record. While interesting, and
potentially educational geological features within the Project study area could include the exotic
blocks of blueschist found in the mélange. These are, however, ubiquitous throughout the
Project study area and would not be considered unique. In the unusual situation in which
undisturbed sedimentary rock units are encountered as a result of ongoing geotechnical
investigations or undiscovered paleontological resources are encountered during construction.
Nevertheless, this impact would be significant because it is possible an unknown unique
paleontological resource may be encountered during construction.
Mitigation Measure and Level of Significance After Mitigation
Measure Geo-4 will require that additional geologic investigations will be performed in the event
that construction activities expose sedimentary rock units that have a moderate or high potential
for occurrence of paleontological resources. For areas where geologic units have a moderate or
high potential, a paleontologist or qualified licensed professional geologist will monitor earth
moving construction activities that have the potential to disturb previously undisturbed rock
units. If paleontological resources are discovered during construction, construction will cease or
be directed away from the discovery, and the potential resource will be evaluated by the
paleontologist or licensed professional geologist. The paleontologist or qualified licensed
professional geologist will recommend appropriate measures to avoid, record, preserve, or
recover the resource if determined to be unique. With implementation of this mitigation measure
this impact would be reduced to a less-than-significant level.
Operations
Under Alternative C, it is unlikely that unique paleontological resources and geologic features
would be encountered during operations. In the rare event if a unique resource or feature is
encountered through exposure of marine rock units as a result of excavation or shoreline
erosion, this impact would be significant.
Measure Geo-4 will require that additional geologic investigations will be performed in the event
that operation or maintenance activities expose sedimentary rock units that have a moderate or
high potential for occurrence of paleontological resources. For areas where geologic units have
a moderate or high potential, a paleontologist or qualified licensed professional geologist will
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monitor earth moving construction activities that have the potential to disturb previously
undisturbed rock units. If paleontological resources are discovered during operations,
construction associated with operation will cease or be directed away from the discovery, and
the potential resource will be evaluated by the paleontologist or licensed professional geologist.
The paleontologist or qualified licensed professional geologist will recommend appropriate
measures to avoid, record, preserve, or recover the resource if determined to be unique. With
implementation of this mitigation measure this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts to unique
paleontological resources and geological features.
Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction
Construction of the dam and ancillary facilities would require the excavation and transportation
of large quantities of mineral materials of various types, primarily from on-site borrow sources.
Under Alternative C, the excavation of the dam site would require excavation of 1,603,000 cubic
yards. Excess excavated mineral materials not used for construction or restoration purposes
would be disposed of at one of four on-site disposal areas that have a combined disposal
volume of 6,500,000 cubic yards. To the extent possible, topsoil would be excavated and
stockpiled for use in site restoration efforts, but some proportion of topsoil would be loss in
areas where permanent facilities (e.g., dam, pump station) are constructed. In addition to the
movement of materials, the exposure of 416 acres subject to clearing and grading in the first
few years of construction would expose soil and rock materials to erosional processes over the
course of several construction seasons. For Alternative C, 2.7 miles would be cleared within
Clearing Zones 1 and 2 (see Exhibit 36 in the Alternatives Development and Project Description
Appendix).
These erosional processes include wind erosion, water erosion, and mechanical abrasion of
earthen materials in exposed work areas and from spillage from mechanical equipment and
haul trucks. Borrow areas, disposal areas and other exposed surfaces would be susceptible to
potential erosion unless properly managed or until stabilized by vegetation cover. With
implementation of the DIFs described below, this impact would be less than significant.
Alternative C includes construction of water conveyance facilities, including 5,200 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. Due to the
linear nature of this disturbance, the efforts made to strip and stockpile would be sufficient to
minimize the loss of topsoil. With implementation of the DIFs described below, soil erosion
would also be minimized. This impact would be less than significant.
Decommissioning of North Fork Dam includes removal of the dam embankment as well as
removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location.
While the initial decommissioning efforts would occur during dry conditions after the existing
Pacheco Reservoir had been drawn down, it is likely that some decommissioning activities
would occur in a manner that could result in soil erosion at the edge of the excavated areas
resulting in topsoil loss. Construction of the original dam and spillway resulted in loss of
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topsoil more than 80 years ago. The DIFs applicable to this activity would be implemented
to minimize or avoid soil erosion. Therefore, this impact would be less than significant.
Under Alternative C, about 0.5 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored.
Approximately 1,000,000 cubic yards of sediment has been deposited in the existing reservoir
over the past 80 years. None of this material is considered topsoil. To address impacts to water
quality, most of this material would be excavated and either transported to disposal sites or
stabilized in upland areas. Until revegetation or other long-term effective soil cover techniques
(e.g., mulch, wood chips) are functional in developing topsoil, there is a potential for topsoil loss
to occur. With implementation of the DIFs described below, topsoil loss would also be
minimized. This impact would be less than significant.
Alternative C includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. With implementation of the DIFs
described below, this impact would be less than significant.
Alternative C includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). Temporary
modifications and improvements (i.e., temporary lane-widening of SR-152 and traffic signal) to
the SR 152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. That portion of the Project study area
associated with the proposed SR 152 interchange is entirely within the Caltrans ROW and has
been disturbed in conjunction with the development of this travel corridor beginning with
construction of the initial stage route over Pacheco Pass and continuing to-date. Soil and
vegetation maps do not show any evidence of actual soil that would be subject to impacts. Of
the 416 acres subject to clearing and grading under Alternative C, about 3.7 acres associated
with the auxiliary access road construction would occur resulting in a loss of topsoil at locations
within the proposed road alignment. The placement of aggregate surfacing on more than 18
miles of property owner access road would reduce the potential for topsoil loss once these road
improvements are completed by eliminating or minimizing overland flow from the road prism.
Overall, Alternative C would not result in substantial soil erosion or loss of topsoil. With
implementation of the DIFs described below, this impact would be less than significant.
A number of the DIFs identified in Section 3.9.3.1 would minimize the potential for increased soil
erosion or loss of topsoil. PAMM BI-4 and PAMM WQ-5 would be implemented where soil
conditions are amenable (e.g., moisture, texture, nutrients) to provide native revegetation
for both temporary and long-term erosion control in consultation with a botanist or
revegetation specialist. PAMM WQ-2 would limit impacts to soil erosion and water quality by
protecting on-site vegetation where appropriate and implementing measures to either eliminate
or filter any runoff that could result in erosion of soil. PAMM BI-7 would be used to ensure
stockpiles and other exposed mineral material surfaces are stabilized with sufficient
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amounts and types of geotextiles or plastic that minimizes the potential for wind- or waterdriven erosion that results in the loss of nearby topsoil. PAMM WQ-6 requires preparation,
implementation, and monitoring elements of an SWPP consistent with requirements of the
CWA NPDES permit that include measures to avoid or minimize soil erosion and loss of
topsoil where it occurs.
Operations
All efforts related to maintenance of the new dam and associated infrastructure (e.g., roads,
powerlines) would be done within the confines of the existing disturbed area and would
generally not result in soil erosion or loss of topsoil above that described for construction. The
BMPs and PAMMs incorporated into the discussion of construction impacts would also be
implemented as applicable for operation of Alternative C that could result in surface disturbance
(e.g., road maintenance, replacement of buried pipe) that is beyond the area disturbed during
construction. This impact would be less than significant.
During operations, the reservoir level would fluctuate leaving in some cases isolated exposure
of soil that would be subject to ongoing erosion. At some point, topsoil that is subject to
inundation throughout the reservoir would no longer be available as a growing medium. This
situation would change over the period the expanded reservoir is operated as the area within
the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to erosion of soil and topsoil. Where clearing occurs in the lower reaches of the
reservoir, some seasonal vegetation (e.g., grass) may reestablish in conjunction with the
drawdown zone, but no proactive revegetation would occur. While information is unavailable to
accurately quantify the timing and amount of soil resources that would be lost as a result of
inundation and subsequent shoreline erosion, the loss of 410 acres of topsoil would be a
significant impact. This impact would likely occur sooner within Clearing Zones 1 and 2 and
would have less effective ground cover due to vegetation clearing and removal activities.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure WQ-1b (see Section 3.20.3.5) would be implemented to reduce soil erosion
and associated loss of topsoil at locations throughout the North Fork Pacheco Creek watershed.
Implementation of this mitigation measure is intended to reduce erosion and loss of soil erosion
at the watershed scale. Because of the uncertainty with respect to the temporal and spatial
scale of erosional process resulting from expanded reservoir operations, this mitigation measure
would not reduce this impact to less than significant. There are no other feasible mitigation
measures available that would enable Valley Water to reduce reservoir level fluctuations during
operations and still achieve the project objectives described in Section 2.2.1. With this mitigation
measure, this impact would remain significant and unavoidable.
Comparison with Proposed Project
Impacts for Alternative C would be less than the Proposed Project. In comparison with the
Proposed Project, Alternative C would have less impact because the 416 acres in Alternative C
that would be cleared during construction are well under the Proposed Project’s 493 acres
cleared. In addition, the 10,440 tons of vegetation that would be removed for Alternative C are
also well under the Proposed Project’s 11,475 tons. Zones 1 and 2 also have less miles than
Zones 1 and 2 in the Proposed Project (e.g., 2.7 miles for Alternative C and 5.9 miles in the
Proposed Project). Less miles of Zones 1 and 2 and acres are exposed under Alternative C
construction and operations than in the Proposed Project potentially resulting in the impact of
fewer acres of topsoil loss under Alternative C.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields.
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Construction
Under Alternative C, a new well would be developed near the pump station to provide a source
of potable water for workers and visitors to the facility. Wastewater disposal for the restroom
facilities at the pump station would be provided via a septic tank and leach line assembly
constructed within the footprint of the proposed pump station. Soils located in and near the
pump station are suitable for septic tank and leach line assembly installation consistent with
Valley Water’s Valley Water’s BMP WQ-17 which would be implemented to provide proper
disposal of septic waste with an appropriately designed septic tank and leach line. Therefore,
this impact would be less than significant.
Operation
The new septic tank and leach field assembly would be maintained following Valley Water’s
BMP WQ-17 that is incorporated in the Proposed Project’s DIFs resulting in a functioning septic
system available to users during operations. Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts for both
construction and operations. The location of the new septic tank under Alternative C would be
located near the pump station.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Geo-1: Activities could directly or indirectly cause potential and substantial adverse
effects including risk of loss, injury, or death, through rupture of a known earthquake fault;
strong seismic ground shaking; seismic-related ground failure; and landslides.
Construction
The nearest active fault zone is nine miles from the proposed location of the dam site, pump
station, and water conveyance facilities. There are no active fault zones cross the dam site,
expanded reservoir area, or associated facilities. Landslide distribution across the Project study
area indicates that slope instability is primarily related to stream channel down cutting that
results in oversteepening the hillslope; geotechnical investigations to date have not identified
evidence of landsides resultant from seismic shaking.
Under Alternative D, a new earthfill dam would be constructed downstream from the Proposed
Project site and about 1.0 miles upstream from the confluence of the North Fork Pacheco Creek
and the South Fork Pacheco Creek and 1.0 miles upstream from SR 152. The site has been the
subject of extensive geotechnical engineering investigation work to assist in the selection of this
site and ensure the design and construction of the new earthfill dam would be constructed
consistent with the requirements of DOSD and CBC for a dam constructed in a seismic active
area (DWR, 2018). All geotechnical engineering investigations focused on dam foundation and
borrow sites, and not on the slope stability upstream from the proposed dam sites. All nearby
faults are more than nine miles from the proposed dam site; there are no faults or seismic
features within the footprint of the proposed dam or reservoir. Two large landslide complexes
are located several hundred yards upstream from this dam site. Several smaller and medium
landslides that may be susceptible to seismic shaking and could subsequently result in a seiche
that could overtop the coffer dam were mapped and evaluated near both abutments of the
proposed dam site. The results of this investigation were inconclusive with respect to the age
and stability of these landslide features. This investigation resulted in a recommendation for
additional geologic mapping, subsurface exploration, and slope stability analysis in the general

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-74

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

vicinity of the proposed dam site. Due to this uncertainty, this impact would be significant
because substantial adverse effects could be caused by earthquake-induced landslides.
Borrow, disposal, and staging areas associated with the proposed dam would be susceptible to
surface erosion during and after seismic shaking depending on the slopes and drainage during
and after use. PAMM BI-7 and PAMM WQ-2 would be applied to reduce the surface area
exposed to erosional processes and manage drainage during runoff events to reduce the
potential for saturated slopes that could be destabilized during a seismic event. This impact
would be less than significant.
Removal of vegetation in Clearing Zones 1 and 2 36 would occur prior to inundation. Clearing in
Zones 4 and 5 would occur in the first few years of construction in conjunction with required
grading activities. These disturbed areas may be subject to surface erosion or landslides that
occur in response to seismic shaking after clearing and prior to inundation. For Alternative D,
623 acres would be cleared, and 15,662 tons of solid waste would be generated in conjunction
with clearing efforts within Zones 1, 2, 4, and 5. PAMM WQ-5 would be implemented within
Clearing Zone 5 to minimize the impact of seismic events may have on these cleared areas
subject to erosion with respect to ground failure and landslides, by providing stability with
seeding, on-site wood chips, on-site chipped or masticated (crushed) brush or clearing slash, or
other organic and inorganic materials. This impact would be less than significant.
The proposed location of the permanent water conveyance facilities (e.g., Pacheco Conduit tie
in) is co-located with a section of the Pacheco conduit. This conduit was constructed by
Reclamation in 1986 as part of the San Felipe Division of the Central Valley Project. Extensive
geological and geotechnical investigations were conducted by Reclamation prior to construction,
and this conduit has withstood several seismic events since it was put into service—most
notably the 1989 Loma Prieta earthquake with no damage in the Pacheco Pass section of the
conduit (Reclamation 1994). This conduit conveys water from the San Luis Reservoir to the
Santa Clara Valley and has been in service for more than 35 years. When constructed, the
inherent stability of the underlying geology and these facilities would be constructed consistent
with the design capacity and criteria requirements of Reclamation. Design capacity and criteria
requirements include criteria for emergency reservoir evacuation, design capacity of the
conveyance operations and low flow bypass operations, maximum velocity criteria, and the
design criteria for the temporary construction of the tie-in. Collectively, these design measures
reduce the likelihood of seismic hazards occurring and thereby reducing seismic risk. The
construction of the temporary (five to eight years) above ground water supply pipeline that
would transport water from the Pacheco Conduit to various construction sites within the Project
study area would incorporate PAMM WQ-5 to minimize potential erosion of soil and discharge to
a water body in the event of a seismic event by providing stability with seeding, on-site wood
chips, on-site chipped or masticated (crushed) brush or clearing slash, or other organic and
inorganic materials. This impact would be less than significant.
As described in 3.9.1, there are no known active faults in the Project study area, which includes
the location of the proposed interchange. The construction and/or improvement of access roads,
including those subjected to Caltrans (Kaiser-Aetna Road) would be consistent with the seismic
safety requirements of Caltrans (Caltrans, 2019) in order to avoid or minimize impacts to these
facilities in the event of a seismic event. Improvement of existing access roads on private lands
would be limited to surface and drainage improvements and would not modify the existing road
prism. Adverse effects of seismic-related ground failure associated with construction or
improvement of access roads would be less than significant.
36

These zones are described in section 3.3.2.6 of Alternatives Development and Project Description Appendix
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The construction of the new electrical transmission facilities, including power poles, substations
and powerlines would be consistent with the CBC, as well additional requirements of the
Federal (WAPA) or State agency (CPUC) to minimize or avoid impacts related to seismic events
or seismic-induced landslides (WAPA 2016; CPUC 2021). This impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the Valley Water
2021b report are implemented in conjunction with ongoing design efforts. The result of these
investigations will be incorporated into the final design to ensure that the proposed dam site
would not be compromised by active landslides subject to seismic shaking. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Operations
Under Alternative D, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water, and power transmission facilities would be operated by PWRPA, WAPA, or PG&E.
Under the Proposed Project, Caltrans would continue to manage the access facilities associated
with the SR 152 interchange consistent with requirements related to seismic safety. Ongoing
use and maintenance of Kaiser-Aetna Road would be consistent with management of other
facilities associated with Henry W. Coe State Park. This impact would be less than significant
because operation and maintenance activities related to new and or existing facilities would not
result in substantial adverse effects including risk of loss, injury, or death, through rupture of a
known earthquake fault; strong seismic ground shaking; seismic-related ground failure or
landslides.
During operations, the reservoir level would fluctuate resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to seismic-induced erosion. These
isolated deposits of soil may be subject to erosion of the lower slopes as a result of wave
erosion and could subsequently fail during operations if the soils are saturated, failing by
liquefaction because of the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b).
The size of these failures would not be substantial and unlikely to result in the risk of loss, injury,
or death due to operations as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of activation in response to a seismic event. Activation of these
landslides as a result of seismic shaking could result in a seiche that could overtop the new
dam. Without additional information on the inherent stability of these landslide features after
inundation, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact specific to seismic activity
associated with the proposed dam site. The recommendations outlined in the Valley Water
2021b report are implemented in conjunction with ongoing design efforts. The result of these
investigations will be incorporated into the final design to ensure that the proposed dam site
would not be compromised by active landslides subject to seismic shaking. With implementation
of this mitigation measure, this impact would be reduced to a less-than-significant level because
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the risk of seiches result from slope instability near the proposed dam site would be avoided or
minimized.
Comparison with Proposed Project
Impacts for Alternative D would be greater than the Proposed Project. In comparison with the
Proposed Project, Alternative D would have greater impacts because the 623 acres in
Alternative D that would be cleared under construction are well over the Proposed Project’s 493
acres cleared. In addition, the 15,662 tons that would be removed for Alternative D are also well
over the Proposed Project’s 11,475 tons. More acres are exposed under Alternative D
construction and operations than in the Proposed Project, resulting in more acres that would be
potentially subject to seismic shaking, ground failure and landslides.
Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death as the
result of liquefaction and landslides.
Construction
Twelve soil units have been identified to be susceptible to landslides as shown in Figure 3.9-5.
These soils are mostly well drained but under the right conditions they could undergo
liquefaction during construction.
Under Alternative D, a new earthfill dam would be constructed downstream from the Proposed
Project dam site, about 1.0 miles upstream from the confluence of the North Fork Pacheco
Creek and the South Fork Pacheco Creek, and 1.1 miles from SR 152. The portion of the
Project study area has been the subject of extensive geotechnical engineering investigation
work to assist in the selection of the downstream dam site and ensure the design and
construction of the new dam would be constructed consistent with the requirements of DOSD
and CBC for a dam constructed in a seismically active area (DWR 2018). The geotechnical and
engineering investigations (i.e., Valley Water 2021a; Valley Water 2021b) included the
identification of where soil liquefaction and/or landsliding may occur in response to construction
at the new dam site or within the expanded reservoir. Similar to the discussion in Impact Geo-1,
the locations of landslides in close proximity to the new dam site would result in a significant
impact because substantial adverse effects could be caused by construction-related liquefaction
or landslides.
As described in Section 3.9.1.1, there is no evidence of landslides in the general vicinity of the
proposed SR 152 interchange. Pending future geotechnical engineering studies, the SR 152
interchange area is considered to be a low risk for slope instability based on previous work
completed in the SR 152 corridor within and adjacent to the Project study area. Here previous
construction has incorporated the stabilization of the road prism cutslopes and fillslopes as well
as drainage from the road prism.
The construction and/or improvement of access roads, including those subject to Caltrans (e.g.,
SR 152 interchange) and California Department of Parks and Recreation (Kaiser-Aetna Road),
authorization would be consistent with the requirements of Caltrans as it pertains to engineering
standards for road construction in areas with the potential for soil liquefaction and landslides.
Improvement of existing access roads on private lands would be limited to surface and drainage
improvements and would not modify the existing road prism. This impact would be less than
significant.
The construction of the new electrical transmission facilities including power poles, substations,
and power lines would be consistent with requirements of the federal and/or state agencies with
jurisdiction over these facilities to minimize or avoid impacts related to landslides and other
geologic hazards on these facilities. This impact would be less than significant. Logging and
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clearing would occur in preparation of filling the expanded reservoir. Clearing Zone 1 is the area
cleared near the dam and 500 feet upstream from the submerged water intake structure.
Clearing Zone 2 is the area that extends two miles upstream from Zone 1 and includes the area
downslope 100 feet from full pool elevation. Zone 3 is the area subject to inundation excluding
Zones 1, 2, and 4. The fourth clearing zone includes temporary roads staging areas and borrow
areas within the full pool inundation area. Clearing Zone 5 is the construction activity areas; dam
footprint and ancillary features; temporary and permanent roads; power transmission line
alignment and associated power transmission line staging area, water conveyance pipeline
alignment and pump station footprint; and borrow and disposal sites. For the Alternative D there
would be 623 acres cleared and 15,662 tons of solid waste would be generated in conjunction
with clearing efforts. The treatment would follow PAMM WQ-5 to minimize the impact of
construction on liquefaction and landslides by reducing soil saturation. With the implementation
of PAMM BI-4, PAMM WQ-5, and PAMM WQ-6 this impact would be less than significant.
Although no soil units were identified as being susceptible to liquefaction within the Project
study area, on-going construction areas associated with the new dam may result in liquefaction
in which the soils could become saturated during construction and lose shear strength.
Therefore, PAMM WQ-2 would be applied to reduce or eliminate potential for destabilization of
these areas during construction. Through this PAMM, areas of susceptibility to liquefaction and
landslides would be avoided and/or stabilized. Therefore, this impact would be less than
significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that construction activities in close proximity to known landslide features would
not result in loss, injury, or death related to landslide activity. With the implementation of this
mitigation measure, this impact would be reduced to a less-than-significant level.
Operations
Under Alternative D, facilities associated with the expanded reservoir, including the inlet/outlet
works, pipeline, pump station, and telecommunications utilities would be remotely operated by
Valley Water most of the time, and power transmission facilities would be operated by PWRPA,
WAPA, or PG&E. Under Alternative D, Caltrans would continue to manage the access facilities
associated with the SR 152 interchange consistent with its current Highway Design Manual
requirements related to soil liquefaction and landslides (Caltrans 2020). Ongoing use and
maintenance of Kaiser-Aetna Road would be consistent with management of other facilities
associated with Henry W. Coe State Park. This impact would be less than significant.
During operations, the reservoir level would fluctuate, resulting in periodic exposure of soil;
commonly referred to as a bathtub ring. This situation would change over the period the
expanded reservoir is operated as the area within the drawdown zone stabilizes and surficial
erosional processes result in less material susceptible to landslides. These isolated deposits of
soil may be subject to erosion of the lower slopes as a result of wave erosion and could
subsequently fail during operations if the soils are saturated, failing by liquefaction because of
the loss of soil shear strength (Valley Water 2021a; Valley Water 2021b). The size of these
failures would not be substantial and unlikely to result in the risk of loss, injury, or death due to
operations as most of the Project study area is rural, undeveloped and offers no public access.
This impact would be less than significant.
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As described in the construction section, the proximity of landslides to the proposed dam site
would continue to pose a risk of a seiche that could occur in the event that the operation of the
expanded reservoir activates a landslide in close proximity to the new dam site. Activation of
one or more of these landslides as a result of inundation and subsequent erosion of the toe of a
landslide could result in a seiche that could overtop the new dam. Without additional information
on the inherent stability of these landslide features after inundation, this impact would be
significant.
During operations, the level of the expanded reservoir would fluctuate; in some cases, leaving
isolated exposures of soil that are usually periodically inundated (i.e., saturated) and exposed
(i.e., drying). This situation would change over the period the expanded reservoir is operated as
the area within the drawdown zone stabilizes and soils susceptible to liquefaction and/or
landsliding are reduced as erosion of soil eroded away and underlying rock is exposed to
surficial and wave erosion. These isolated deposits of soil may be subject to erosion of the
lower slopes as a result of wave erosion and could subsequently fail during operations if the
soils are saturated, failing by liquefaction because of the loss of soil shear strength (Valley
Water 2021a; Valley Water 2021b). The size of these failures would not be substantial and
unlikely to result in the risk of loss, injury, or death due to operations as most of the Project
study area is rural, undeveloped and offers no public access. This impact would be less than
significant.
Where clearing occurs in the lower reaches of the reservoir, some seasonal vegetation (e.g.,
grass) may reestablish in conjunction with the drawdown zone, but no proactive revegetation
would occur. The likelihood of a liquefaction or landslide resulting in the loss, injury, or death due
to construction is minimal as most of the Project study area is rural, undeveloped and offers no
public access. This impact would be less than significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-1 has been developed to reduce this impact and ensure that the
recommendations outlined in the Valley Water 2021b report are implemented in conjunction with
ongoing design efforts. The result of these investigations will be incorporated into the final
design to ensure that operation of the expanded reservoir would not result in activation of known
landslides in close proximity to the proposed dam site that could subsequently trigger by
landslide movement a seiche that could result in loss, injury, or death downstream. With the
implementation of this mitigation measure, this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
Impacts for Alternative D would be greater than the Proposed Project. In comparison with the
Proposed Project, Alternative D would have greater impacts because the 623 acres in
Alternative D that would be cleared during construction are well over the Proposed Project’s 493
acres cleared. In addition, the 15,662 tons that would be removed for Alternative D are also well
over the Proposed Project’s 11,475 tons. More acres are exposed under Alternative D
construction and operations than in the Proposed Project potentially resulting in more acres lost
due to liquefaction and landslides, thus increasing the risk of loss, injury, or death due to a
construction and/or operation events.
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Impact Geo-3: Activities could result in the loss of availability of a known mineral resource of
regional or local importance.
Construction
Common sand and gravel are the only mineral commodity of value in, or within about 10 miles
of the Project study area. There are ample amounts of sand and gravel throughout Santa Clara,
Merced, and Stanislaus Counties where construction activities would occur, and this mineral
resource is not considered rare. However, during construction these materials would be
managed so that stockpiles of sand and gravel are stabilized from erosion, with PAMM BI-7.
All borrow sources necessary to provide mineral resources used in construction of the proposed
dam and ancillary facilities have been identified through extensive engineering and geotechnical
investigations in association with Project design efforts. For Alternative D, 90.7 acres (6.9 million
cubic yards) of mineral materials would be excavated for construction of the dam shell. In
addition, about one million cubic yards of alluvial material stored within Pacheco Reservoir
would be excavated as part of the channel restoration effort and either used or disposed of at
on-site disposal areas. Construction of permanent and temporary access roads would require
approximately 184,829 cubic yards of common mineral material, 49,890 cubic yards of
aggregate base rock, and 20,480 cubic yards of hot mix (asphalt). While some of the common
material may come from on-site spoils material, the aggregate and hot mix material would come
from local commercial sources. This impact would be less than significant.
Operation
Upon completion of construction efforts, including site restoration and revegetation efforts
outside the areas that are subject to inundation, there would be some need for mineral materials
to maintain the permanent access road network, including the property owner access roads.
This material would come from existing commercial sources where ample supplies are known to
exist. This impact would be less than significant.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative D would have impacts similar to the
Proposed Project for permanent road construction because similar volumes would be used for
common mineral, aggregate base rock, and asphalt (hot mix). Impacts would also be similar for
Alternative D in comparison to the Proposed Project for the materials used in construction of
other facilities (e.g., power transmission lines). Therefore, impacts for Alternative D would be the
same as the Proposed Project.
Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological resource or
site or a unique geological feature.
Construction
To-date no known paleontological resources or unique geologic features have been identified
within the Project study area, based on geological investigations or surveys documented in the
available literature and maps. Regarding unique geological features, while interesting and
potentially educational, geological features could include the exotic blocks of blueschist found in
the mélange and the jadeite found in the lowest unit of the mélange. These are, however,
ubiquitous throughout the Proposed Project study area, and therefore, they would not be
unique. Therefore, this impact would be less than significant.
Regarding paleontological resources, these maps and literature indicate a low likelihood of
finding previously undiscovered paleontological resources and unique geological features
associated with Alternative D. Fossil radiolarians are found occasionally in the chert deposits of
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the mélange, but these are ubiquitous throughout the Project study area and they are therefore
not unique. The nearest fossils are in the Great Valley Group which lies to the east of the Project
study area. Because there are sedimentary rocks in the mélange, there is a remote possibility
that fossiliferous material may be discovered during excavation or grading activities where
sedimentary rocks could be exposed. The rock units associated with the Great Valley Group
have been studied extensively, and there is a low likelihood that if a paleontological resource
(i.e., fossil) is discovered that it would be unique in terms of what it offers with respect to the
geologic record. While interesting, and potentially educational geological features within the
Project study area could include the exotic blocks of blueschist found in the mélange. These
are, however, ubiquitous throughout the Project study area and would not be considered unique.
In the unusual situation in which undisturbed sedimentary rock units are encountered as a result
of ongoing geotechnical investigations or undiscovered paleontological resources are
encountered during construction. Nevertheless, this impact would be significant because it is
possible an unknown unique paleontological resource may be encountered during construction.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-4 will require that additional geologic investigations will be performed in
the event that construction activities expose sedimentary rock units that have a moderate or
high potential for occurrence of paleontological resources. For areas where geologic units have
a moderate or high potential, a paleontologist or qualified licensed professional geologist will
monitor earth moving construction activities that have the potential to disturb previously
undisturbed rock units. If paleontological resources are discovered during construction,
construction will cease or be directed away from the discovery, and the potential resource will
be evaluated by the paleontologist or licensed professional geologist. The paleontologist or
qualified licensed professional geologist will recommend appropriate measures to avoid, record,
preserve, or recover the resource if determined to be unique. With implementation of mitigation
measure this impact would be reduced to a less-than-significant level.
Operations
Under Alternative D, it is unlikely that unique paleontological resources and geologic features
would be encountered during operations. In the rare event if a unique resource or feature is
encountered through exposure of marine rock units as a result of excavation or shoreline
erosion, this impact would be significant.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure Geo-4 will require that additional geologic investigations will be performed in
the event that operation or maintenance activities expose sedimentary rock units that have a
moderate or high potential for occurrence of paleontological resources. For areas where
geologic units have a moderate or high potential, a paleontologist or qualified licensed
professional geologist will monitor earth moving construction activities that have the potential to
disturb previously undisturbed rock units. If paleontological resources are discovered during
construction, construction will cease or be directed away from the discovery, and the potential
resource will be evaluated by the paleontologist or licensed professional geologist. The
paleontologist or qualified licensed professional geologist will recommend appropriate measures
to avoid, record, preserve, or recover the resource if determined to be unique. With
implementation of this mitigation measure this impact would be reduced to a less-thansignificant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts to unique
paleontological resources and geological features.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-81

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of topsoil.
Construction
Construction of the dam and ancillary facilities would require the excavation and transportation
of large quantities of mineral materials of various types, primarily from on-site borrow sources.
The excavation of the dam site would require excavation of 4,420,00 cubic yards. Excess
excavated mineral materials not used for construction or restoration purposes would be
disposed of at one of four on-site disposal areas that have a combined disposal volume of
5,000,000 cubic yards. To the extent possible, topsoil would be excavated and stockpiled for
use in site restoration efforts, but some proportion of topsoil would be loss in areas where
permanent facilities (e.g., dam, pump station) are constructed. In addition to the movement of
materials, the exposure of 623 acres subject to clearing and grading in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. For the Alternative D, 3.4 miles would be cleared within Clearing
Zones 1 and 2 (see Exhibit 37 in Alternatives Development and Project Description Appendix).
Borrow areas, disposal areas and other exposed surfaces would be susceptible to potential
erosion unless properly managed or until stabilized by vegetation cover. With implementation
of the DIFs described below, this impact would be less than significant.
Alternative D includes construction of water conveyance facilities, including 4,500 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. Due to
the linear nature of this disturbance, the efforts made to strip and stockpile would be
sufficient to minimize the loss of topsoil. With implementation of the DIFs described below,
soil erosion would also be minimized. This impact would be less than significant.
Decommissioning of North Fork Dam includes removal of the dam embankment as well as
removal of two bridges immediately downstream. All concrete associated with the dam face and
bridges would be reduced to rubble and disposed of at an approved off-site location. While the
initial decommissioning efforts would occur during dry conditions after the existing Pacheco
Reservoir had been drawn down, it is likely that some decommissioning activities would occur
in a manner that could result in soil erosion at the edge of the excavated areas resulting in
topsoil loss. Construction of the original dam and spillway resulted in loss of topsoil more than
80 years ago. The DIFs applicable to this activity would be implemented to minimize or avoid
soil erosion. Therefore, this impact would be less than significant.
Under Alternative D, about 0.3 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored.
Approximately 1,000,000 cubic yards of sediment has been deposited in the existing reservoir
over the past 80 years. None of this material is considered topsoil. To address impacts to water
quality, most of this material would be excavated and either transported to disposal sites or
stabilized in upland areas. Until revegetation or other long-term effective soil cover techniques
(e.g., mulch, wood chips) are functional in developing topsoil, there is a potential for topsoil loss
to occur. With implementation of the DIFs described below, topsoil loss would also be
minimized. This impact would be less than significant.
Alternative D includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.9-82

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.9
Geology, Soils, Mineral Resources, and Paleontological Resources

area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. With implementation of the DIFs
described below, this impact would be less than significant.
Alternative D includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). Permanent
modifications and improvements (i.e., permanent tight diamond interchange) to the SR
152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. That portion of the Project study area
associated with the proposed SR 152 interchange is entirely within the Caltrans ROW and has
been disturbed in conjunction with the development of this travel corridor beginning with
construction of the initial stage route over Pacheco Pass and continuing to-date. Soil and
vegetation maps do not show any evidence of actual soil that would be subject to impacts. Of
the 623 acres subject to clearing and grading under Alternative D, about 3.7 acres associated
with the auxiliary access road construction would occur, resulting in a loss of topsoil at locations
within the proposed road alignment. The placement of aggregate surfacing on more than 18
miles of property owner access road would reduce the potential for topsoil loss once these road
improvements are completed by eliminating or minimizing overland flow from the road prism.
Overall, Alternative D would not result in substantial soil erosion or loss of topsoil. With
implementation of the DIFs described below, this impact would be less than significant.
A number of the DIFs identified in Section 3.9.3.1 would minimize the potential for increased soil
erosion or loss of topsoil. PAMM BI-4 and PAMM WQ-5 would be implemented where soil
conditions are amenable (e.g., moisture, texture, nutrients) to provide native revegetation for
both temporary and long-term erosion control in consultation with a botanist or revegetation
specialist. PAMM WQ-2 would limit impacts to soil erosion and water quality by protecting onsite vegetation where appropriate and implementing measures to either eliminate or filter any
runoff that could result in erosion of soil. PAMM BI-7 would be used to ensure stockpiles and
other exposed mineral material surfaces are stabilized with sufficient amounts and types of
geotextile or plastic that minimizes the potential for wind- or water-driven erosion that results in
the loss of nearby topsoil. PAMM WQ-6 requires preparation, implementation, and monitoring
elements of an SWPP consistent with requirements of the CWA NPDES permit that include
measures to avoid or minimize soil erosion and loss of topsoil where it occurs.
Operations
All efforts related to maintenance of the new dam and associated infrastructure (e.g., roads,
powerlines) would be done within the confines of the existing disturbed area and would
generally not result in soil erosion or loss of topsoil above that described for construction. The
BMPs and PAMMs incorporated into the discussion of construction impacts would also be
implemented as applicable for operation of Alternative D that could result in surface disturbance
(e.g., road maintenance, replacement of buried pipe) that is beyond the area disturbed during
construction. This impact would be less than significant.
During operations, the reservoir level would fluctuate leaving in some cases isolated exposure
of soil that would be subject to ongoing erosion. At some point, topsoil that is subject to
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inundation throughout the reservoir would no longer be available as a growing medium. This
situation would change over the period the expanded reservoir is operated as the area within
the drawdown zone stabilizes and surficial erosional processes result in less material
susceptible to erosion of soil and topsoil. Where clearing occurs in the lower reaches of the
reservoir, some seasonal vegetation (e.g., grass) may reestablish in conjunction with the
drawdown zone, but no proactive revegetation would occur. While information is unavailable to
accurately quantify the timing and amount of soil resources that would be lost as a result of
inundation and subsequent shoreline erosion, the loss of 410 acres of topsoil would be a
significant impact. This impact would likely occur sooner within Clearing Zones 1 and 2 and
would have less effective ground cover due to vegetation clearing and removal activities.
Mitigation Measure and Level of Significance After Mitigation
Mitigation Measure WQ-1b (see Section 3.20.3.5) would be implemented to reduce soil erosion
and associated loss of topsoil at locations throughout the North Fork Pacheco Creek watershed.
Implementation of this mitigation measure is intended to reduce erosion and loss of soil erosion
at the watershed scale. Because of the uncertainty with respect to the temporal and spatial
scale of erosional process resulting from expanded reservoir operations, this mitigation measure
would not reduce this impact to less than significant. There are no other feasible mitigation
measures available that would enable Valley Water to reduce reservoir level fluctuations during
operations and still achieve the project objectives described in Section 2.2.1. With this mitigation
measure, this impact would remain significant and unavoidable.
Comparison with Proposed Project
In comparison with the Proposed Project, Alternative D would have greater impacts because the
623 acres in Alternative D that would be cleared during construction are well over the Proposed
Project’s 493 acres cleared. In addition, the 15,662 tons of vegetation that would be removed for
Alternative D are also well over the Proposed Project’s 11,475 tons. There are fewer miles of
Zones 1 and 2 (e.g., 3.4) than in the Proposed Project (e.g., 5.9 miles). More acres are exposed
under Alternative D construction and operations than in the Proposed Project, potentially
resulting in the impact of more acres of topsoil loss under Alternative D than in the Proposed
Project.
Impact Geo-6: Activities could impact capability of soil to support the use of septic tanks and
leach fields.
Construction
Under Alternative D, a new well would be developed near the pump station to provide a source
of potable water for workers and visitors to the facility. Wastewater disposal for the restroom
facilities at the pump station would be provided via a septic tank and leach line assembly
constructed within the footprint of the proposed pump station. Soils located in and near the
pump station are suitable for septic tank and leach line assembly installation consistent with
Valley Water’s Valley Water’s BMP WQ-17 which would be implemented to provide proper
disposal of septic waste with an appropriately designed septic tank and leach line. Therefore,
this impact would be less than significant.
Operation
The new septic tank and leach field assembly would be maintained following Valley Water’s
BMP WQ-17 that is incorporated in the Proposed Project’s DIFs resulting in a functioning septic
system available to users during operations. Therefore, this impact would be less than
significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts for both
construction and operations. The location of the new septic tank under Alternative D would be
located near the pump station.
3.9.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts of the Proposed Project and alternatives identified above. Each
mitigation measure is numbered to correspond to the first significant impact it addresses (e.g.,
Mitigation Measure Geo-1 addresses Impact Geo-1), although some mitigation measures
address multiple impacts. For a description of Mitigation Measure WQ-1b, see Section 3.20.3.5.
Mitigation Measure Geo-1: Application of Valley Water (2021a and 2021b) recommendations for
soil erosion, liquefaction, and landslides (Proposed Project and Alternatives A through D)
Valley Water will ensure that the recommendations outlined in the two Valley Water 2021 reports
are implemented in conjunction with ongoing design efforts in order to avoid or minimize
potential impacts to project facilities in the event of a seismic event.
These recommendations are:
Complete a subsurface exploration and mapping program. This program will include the
presence or absence, geometry, source, and causes of landslides and potential landslides
mapped within or adjacent to the proposed dam foundation. As part of the subsurface
investigation, borings, test pits, and geophysical exploration will be evaluated to identify and
assess the various inferred landslide deposits in the area downstream from the proposed dam.
Geologic mapping conducted within and adjacent to the footprint of the proposed dam will be
analyzed to assess the presence or absence of landslide deposits and potential unfavorable
geologic conditions such as soil erosion, liquefaction, and slope mass movement.
Slope stability analyses of interpreted landslides and existing slopes will be performed within the
proposed dam footprint and reservoir rim areas. These analyses would help assess slope
stability for dam construction and the stability of mapped landslides before and after reservoir
filling. In addition, they will be used to inform the design team in the development of specific
design requirements that will include measures necessary to stabilize these landslides or
increase the stability of the proposed dam to a point that would reduce the risk of a seiche or
other seismic induced hazard to a level acceptable to DOSD.
Mitigation Measure Geo-4: Avoidance and Management of Inadvertent Paleontological
Discoveries (Proposed Project and Alternatives A through D).
In the event that paleontological resources are discovered during excavation or grading
activities, grading and construction work within the specific portion of the Project study area (i.e.,
100-foot radius around the initial boundary where a resource was discovered) shall be
immediately suspended by Valley Water until the sensitivity and significance of the resource can
be determined by a qualified paleontologist. 37 If the paleontologist determines the discovery
merits further consideration, the following steps would be taken so that the sensitivity of the
resource can be determined, and the appropriate recovery action implemented:
1. Salvage unearthed paleontological resources, including simple excavation of exposed
specimens or, if necessary plaster-jacketing of large and/or fragile specimens or more
elaborate quarry excavations of extensive paleontological resources;
in California; qualified paleontologists and licensed professional geologists are responsible for the identification and conservation
of fossiliferous material encountered during construction (Murphy et al. 2019).

37
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2. Record stratigraphic and geologic data to provide context for the recovered resources,
typically including detailed descriptions of all resource locations and the associated rock
types;
3. Prepare collected resources for curation;
4. Curate, catalog and identify all resources to the lowest taxon possible and document
with site records and photographs;
5. Transfer resources to an accredited institution (e.g., U.C. Berkeley) for archival storage
and/or display; and
6. Prepare a report that documents the discovery, and steps taken to protect and conserve
the discovery.
3.9.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Project to contribute to
significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable future projects listed in Table 3.1-2. For geology, soils,
mineral resources, and paleontological resources impacts, the cumulative scenario projects that
could result in potential cumulative impacts include the following:
•

California High-Speed Rail (HSR) Project

•

Pacheco Creek Restoration Project

The geographic scope of potential cumulative impacts on geology, soils, mineral resources, and
paleontological resources encompasses the Project study area and its vicinity, as well as these
resources and features within 5 miles (a distance that encompasses the projects listed above
that may result in impacts similar to those described for the Proposed Project and Alternatives A
through D).
For Impacts Geo-1 and Geo-2, impacts of the Proposed Project or Alternatives A through D
would be significant pre-mitigation but less-than-significant post-mitigation. For Impacts Geo-1
and Geo-2, neither the HSR Project nor the Pacheco Creek Restoration Project would alter
flows in Pacheco Creek in a substantial way that would result in stream incision-related slope
instability during seismic shaking and increasing the likelihood of soil liquefaction and
landslides. The HSR Project corridor is located south of the intersection of the Project study
area and the Pacheco Pass segment of the HSR Project is primarily underground in a tunnel.
The Environmental Impact Report (EIR) for the HSR Project identifies landslides near and in this
corridor for which they have provided mitigation for impacts related to slope stability, ground
failure and liquefaction (Geo-IAMF 38#1 Geologic Hazards, Geo-IAMF#2 Slope Monitoring, GeoIAMF#6 Ground Rupture Early Warning System, Geo-IAMF#7 Evaluate and Design for Large
Seismic Ground Shaking, Geo-IAMF#8 Suspension of Operations During Earthquake, GeoIAMF#10 Geology and Soils). The Pacheco Creek Restoration Project was identified as a
specific action in the 2012 Environmental Impact Statement (EIS)/EIR for the Santa Clara
County Valley Habitat Plan (VHP) to protect, restore and enhance aquatic habitat for the benefit
of many aquatic, semi-aquatic and terrestrial species. This EIS/EIR did not identify any effect
from seismic activities or any substantial effects on soils or geology. It specifically stated that
erosional effects associated with habitat restoration projects would be minor with
implementation of avoidance and minimization measures (e.g., Valley Water BMP Handbook,
SWPPP). This EIS/EIR also considered the HSR Project in its cumulative impact analysis and
38
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did not identify any cumulative impacts related to soils and geology. Therefore, although the
Proposed Project, or Alternatives A through D, together with the HSR Project and the Pacheco
Creek Restoration Project may result in significant cumulative impacts related to Impacts
Geo-1 and Geo-2 pre-mitigation, the incremental impacts of the Proposed Project and
alternatives post-mitigation would not be cumulatively considerable and would be less than
significant.
For Impact Geo-3, the Proposed Project, or Alternatives A through D, together with the HSR
Project and the Pacheco Creek Restoration Project would not result in the loss of availability of
a known mineral resource of regional or local importance. Construction material is abundant and
available. The HSR Project corridor is located south of the intersection of the Proposed Project
and Alternatives A through D access roads and SR 152. The HSR Project EIR provides
mitigation for impacts related to the available mineral supply (i.e., Geo-IAMF#10). As described
above, the Pacheco Creek Restoration Project was developed to implement the VHP. The 2012
EIS/EIR identified that construction aggregate could occur along Pacheco Creek several miles
downstream of the SR 152 interchange; however, it stated that “As any proposed mining of the
existing stream channel and floodplain deposits would likely entail adverse impacts of existing
steelhead and riparian habitat, any approval by wildlife and regulatory agencies to conduct this
mining would be very unlikely.” Based on the information available in the 2012 EIR/EIS, it is
unlikely that the Pacheco Creek Restoration Project would have any impact on mineral
resources. The Proposed Project, or Alternatives A through D, together with the HSR Project
and the Pacheco Creek Restoration Project would not have significant cumulative impacts on
mineral resources, and incremental impacts would not be cumulatively considerable, and
would be less than significant.
For Impact Geo-4, impacts of the Proposed Project or Alternatives A through D would be
significant pre-mitigation but less-than-significant post-mitigation. The HSR Project EIR
identifies abundant fossils located to the south of the Proposed Project (or Alternatives A
through D) in geologic formations absent from the Project study area. The HSR Project EIR
provides mitigation for impacts to unique paleontological resources and geological features
(Geo-IAMF#11 Engage a Paleontologist, and Geo-IAMF#13 Prepare and Implement
Paleontological Resources Monitoring and Mitigation Plan). The 2012 EIS/EIR prepared for the
VHP did not include a discussion of paleontological resources or fossils in that document;
therefore, no impact on these resources was identified. If implemented, the Pacheco Creek
Restoration Project would be located on property underlain by metamorphic rock with low
potential for fossils; this would be several miles downstream from the SR 152 intersection with
Kaiser-Aetna Road. Therefore, although the Proposed Project, or Alternatives A through D,
together with the HSR Project and the Pacheco Creek Restoration Project may result in
significant cumulative impacts related to Impact Geo-4 pre-mitigation, the incremental
impacts of the Proposed Project and alternatives post-mitigation would not be cumulatively
considerable, and would be less than significant.
For Impact Geo-5, impacts of the Proposed Project or Alternatives A through D would be
significant. Even with implementation of Mitigation Measure WQ-1b, this impact would remain
significant and unavoidable. The HSR Project EIR provides mitigation measures for soil erosion
and topsoil loss impacts (Hyd-IAMF#3 Prepare and Implement a Construction Stormwater
Pollution Prevention Plan, and Geo-IAMF# 2 Slope Monitoring). The Pacheco Creek
Restoration Project would include some active restoration activities (e.g., revegetation, bank
stabilization) along Pacheco Creek. Therefore, the Proposed Project, or Alternatives A through
D, together with the HSR Project and Pacheco Creek Restoration Project may result in
significant cumulative impacts related to Impact Geo-5 pre-mitigation and the incremental
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impacts of the Proposed Project, or Alternatives A through D would be cumulatively
considerable and significant, both pre- and post-mitigation.
For Impact Geo-6, impacts of the Proposed Project or Alternatives A through D would be less
than significant. For Impact Geo-6, the Proposed Project, or Alternatives A through D, together
with the HSR Project and the Pacheco Creek Restoration Project would not alter in a significant
way the capability of soil to support the use of septic tanks and leach fields. The HSR Project
corridor is located south of the Project study area near the intersection of the Project’s access
roads and SR 152. The HSR Project, therefore, will have no contribution to the impacts for the
Proposed Project’s septic tank and leach field construction and operations. Similarly, Pacheco
Creek Restoration Project is located along the mainstem of Pacheco Creek east of the Project’s
tank and leach field construction and operations. The Proposed Project, or Alternatives A
through D, together with the HSR Project and Pacheco Creek Restoration Project would not
result in significant cumulative impacts related to Impact Geo-6.
Mitigation
The mitigation measures outlined in Section 3.9.3.5 and Section 3.20.3.5 are applicable to this
section and are not repeated here.
Impact Significance after Mitigation
With implementation of Mitigation Measure Geo-1, the Proposed Project and Alternatives A
through D would not contribute to significant cumulative impacts related to Impacts Geo-1 and
Geo-2. With implementation of Mitigation Measure Geo-4, the Proposed Project and
Alternatives A through D would not contribute to significant cumulative impacts related to
Impacts Geo-4. With implementation of Mitigation Measure WQ-1b, the Proposed Project and
Alternatives A through D would contribute to significant cumulative impacts related to Impacts
Geo-5. For this impact, the contribution of the Proposed Project or Alternatives A through D
would remain cumulatively considerable and significant.
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Greenhouse Gas Emissions

This section describes the environmental and regulatory setting for greenhouse gas (GHG)
emissions and analyzes the environmental impacts of the Proposed Project, No Project
Alternative, and other alternatives related to GHG emissions, including any cumulative physical
environmental impacts, taking into consideration relevant design and implementation features
(DIF). Mitigation measures to avoid or reduce significant impacts are also identified.
3.10.1

Environmental Setting

GHG emissions are global pollutants that contribute to global impacts. Therefore, the Pacheco
Reservoir Expansion Project (Project) study area for GHG emissions is inherently cumulative.
The environmental setting related to GHG emissions includes a summary of current climate
change effects of GHG emissions.
The Physical Scientific Basis of Greenhouse Gas Emissions and Climate Change
Certain gases in the earth’s atmosphere, classified as GHGs, play a critical role in determining
the earth’s surface temperature through a phenomenon known as the greenhouse effect.
Although the greenhouse effect is responsible for maintaining a habitable climate on earth, it
can result in abnormal levels of warming when GHG concentrations are unnaturally high. The
greenhouse effect occurs when solar radiation enters the earth’s atmosphere from space. A
portion of the radiation is absorbed by the earth’s surface and a smaller portion of this radiation
is reflected toward space (albedo). This absorbed radiation is then emitted from the earth as
low-frequency infrared radiation. The frequencies at which bodies emit radiation are proportional
to surface temperature. The earth has a much lower temperature than the sun; therefore, the
earth emits lower frequency radiation. Most solar radiation passes through GHGs; however,
infrared radiation is absorbed by these gases. As a result, radiation that otherwise would have
escaped back into space is instead “trapped,” resulting in a warming of the atmosphere.
Climate change is a global issue. GHGs are global pollutants, unlike criteria air pollutants and
toxic air contaminants, which are pollutants of regional and local concern. Whereas most
pollutants with localized air quality effects have relatively short atmospheric lifetimes (about one
day), GHGs have long atmospheric lifetimes (one to several thousand years). GHGs persist in
the atmosphere for long enough time periods to be dispersed globally. Although the lifetime of
any GHG molecule is dependent on multiple variables and cannot be determined with any
certainty, it is understood that more carbon dioxide (CO2) is emitted into the atmosphere than is
sequestered by ocean uptake, vegetation, and other forms of sequestration. Of the total annual
anthropogenic CO2 emissions, approximately 55 percent is estimated to be sequestered through
ocean and land uptake every year, averaged over the last 50 years, whereas the remaining 45
percent of human-caused CO2 emissions remains stored in the atmosphere (IPCC 2013).
The quantity of GHGs in the atmosphere that ultimately results in climate change is not
precisely known, but it is enormous; no single project alone would measurably contribute to an
incremental change in the global average temperature, or even to local or microclimates. From
the standpoint of California Environmental Quality Act (CEQA), GHG impacts relative to global
climate change are inherently cumulative.
The standard unit for quantifying GHG emissions is carbon dioxide equivalent (CO2e), which
expresses the impact of different GHGs standardized to the mass of CO2 that would result in the
same amount of warming. CO2e is calculated by multiplying the mass of a specific GHG by its
global warming potential. Global warming potential expresses how much heat a GHG traps in
the atmosphere over a specific amount of time compared to CO2. Prominent GHGs contributing
to the greenhouse effect are CO2, methane (CH4), nitrous oxide (N2O), hydrofluorocarbons,
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perfluorocarbons, and sulfur hexafluoride. Anthropogenic (human-caused) emissions of these
GHGs in excess of natural ambient concentrations are responsible for intensifying the
greenhouse effect and leading to a trend of unnatural warming of the earth’s climate, known as
global climate change or global warming. All GHG emissions in this chapter are presented as
CO2e.
Greenhouse Gas Emission Sources and Sinks
GHG emissions contributing to global climate change are attributable in large part to human
activities associated with the transportation, industrial/manufacturing, utility, residential, and
agricultural sectors (CARB 2021a). In California, the transportation sector is the largest emitter
of GHGs, followed by the industrial sector (CARB 2021a). Emissions of CO2 are byproducts of
fossil fuel combustion. CH4, a highly potent GHG, results from off-gassing (the release of
chemicals from nonmetallic substances under ambient or greater pressure conditions) and is
largely associated with agricultural practices and landfills. N2O is also largely attributable to
agricultural practices and soil management. CO2 sinks, or reservoirs, include vegetation and the
ocean, which absorb CO2 through sequestration and dissolution (CO2 dissolving into water),
respectively. These are two of the most common processes for removing CO2 from the
atmosphere.
Santa Clara County
For emissions just from Santa Clara County operations, the most recent Greenhouse Gas
Inventory (Santa Clara County 2021) provides a GHG inventory for 2019, and considers GHG
emissions associated with County operations. The 2019 inventory includes activity and
emissions broken down into the following sectors: buildings and facilities, employee commutes,
fleet vehicles, reimbursed employee miles, solid waste, and closed landfills. Vehicle emissions
associated with employee commutes make up the majority of operational emissions (61
percent), followed by buildings and facilities (26 percent). Overall GHG emissions in 2019
decreased by 18 percent from 2015 and 11 percent from 2010. A summary of the 2019 GHG
inventory for County operations is provided in Table 3.10-1.
Table 3.10-1. Santa Clara County Operations Total Annual Greenhouse Gas Emissions Inventory
(MTCO2e)
Percent Change
Percent Change
Emissions Sector
2010
2015
2019
(2010 – 2019)
(2015 – 2019)
Buildings, Facilities, and
Utilities

57,740

55,702

28,338

Employee Commute

43,577

62,882

65,905

51%

5%

Vehicle Fleet

9,466

8,428

7,193

-24%

-15%

951

765

866

-9%

13%

Solid Waste

9,564

4,117

5,368

-44%

30%

Closed Landfills

1,398

463

1,054

-25%

128%

122,696

132,358

108,724

-11%

-18%

Reimbursed Employee Miles

Total

-51%

-49%

Source: Santa Clara County 2021, Table 1
Key:
% = percent
MTCO2e = metric tons of carbon dioxide equivalent

Santa Clara Valley Water District
Santa Clara Valley Water District (Valley Water) calculates emissions inventories annually to
evaluate progress towards carbon neutrality. The most current inventory is included in the
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Climate Change Action Plan (CCAP) (Valley Water 2021). Valley Water’s operational emissions
inventories are divided into Scope 1 (direct emissions), Scope 2 (purchased electricity), and
Scope 3 (indirect emissions). Carbon neutrality is measured each year and based on most
recent data; Valley Water has been successful in achieving carbon neutrality since 2014 (Valley
Water 2021). It should be noted that although Valley Water currently achieves carbon neutrality
for their operations, some sources of GHG emissions, such as construction related GHGs, are
not accounted for in the carbon neutrality calculations. However, Valley Water has identified
construction and other GHG sources as concerns and has strategies in place to continue to
reduce emissions, including those associated with construction.
Effects of Climate Change
According to the Intergovernmental Panel on Climate Change, which was established in 1988
by the World Meteorological Organization and the United Nations Environment Programme,
global average temperature is expected to increase by 3 to 7 degrees Fahrenheit (°F) by the
end of the century (IPCC 2013). According to the California Natural Resources Agency (CNRA),
temperatures in California are projected to increase by 4 to 9°F by 2100 (CNRA 2018).
Other environmental factors could be indirectly affected by the accumulation of GHG emissions
and resulting rise in global average temperature such as precipitation and extreme weather
events. An increase in global average temperature is expected to result in decreased
precipitation as snow in California and an overall reduction in snowpack in the Sierra Nevada.
Snowpack in the Sierra Nevada provides both water supply (runoff) and storage (within the
snowpack before melting), which is a major source of supply for the state. According to the
California Energy Commission (CEC), the snowpack portion of the water supply could
potentially decline by 30 to 90 percent by the end of the 21st century (DWR 2019). Although
current forecasts are uncertain, it is evident that this phenomenon could lead to significant
challenges in securing an adequate water supply for a growing population. An increase in
precipitation falling as rain rather than snow could also lead to increased potential for floods
because water that would normally be held in the Sierra Nevada snowpack until spring could
flow into the Central Valley concurrently with winter storm events. This scenario would place
more pressure on California’s levee/flood control system (DWR 2019). In addition, changes in
precipitation exacerbate wildfires throughout California with increasing frequency, size, and
devastation.
Cal-Adapt is a climate change scenario planning tool developed by the CEC that downscales
global climate model data to local and regional resolution under two emissions scenarios: the
RCP 8.5 scenario represents a business-as-usual future emissions scenario, and the RCP 4.5
scenario represents a lower GHG emissions future. According to Cal-Adapt, annual average
temperatures in Santa Clara County are projected to rise by 4.5 to 7.4°F by the end of the
century, with the range based on low and high emissions scenarios (CEC 2021). In the near
term, Valley Water’s 2021 CCAP discusses two climate change scenarios, a “business as usual”
scenario and an “intermediate” scenario. In the business-as-usual scenario, the temperature in
Santa Clara County is projected to rise by 2.0˚F by 2050 and to rise by 1.8°F by 2050 under the
intermediate scenario. This increase in temperature will be accompanied not only by increased
precipitation volume and potential flood events, but also by increases in drought intensity and
frequency as well as increased wildfire risk (Valley Water 2021).
Another outcome of global climate change is sea level rise due to the rapid loss of sea ice. Sea
level rose approximately 7 inches during the last century (CNRA and OPC 2018), and it is
predicted to rise an additional 7 to 22 inches by 2100, depending on the future levels of GHG
emissions (IPCC 2014). This could result in increased coastal flooding, saltwater intrusion
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(especially a concern in the low-lying Sacramento–San Joaquin River Delta, where pumps
delivering potable water could be threatened), and impacts to wetland ecosystems (DWR 2019).
As the existing climate throughout California changes over time, the ranges of various plant and
wildlife species could shift, expand, or be reduced, depending on the favored temperature and
moisture regimes of each species. In the worst cases, some species would become extinct or
be extirpated from the state if suitable conditions are no longer available. Elevations within the
Project study area range from about 140 feet above mean sea level (msl) near San Felipe Lake
to 2,389 feet above msl in the upper reaches of the North Fork Pacheco Creek watershed.
The Project study area is also located approximately 32 miles from the nearest Pacific Ocean
coastline. While potential sea level rise predicted to occur by the end of the century would not
directly affect the Project study area, the supply of imported water would decrease, and water
deliveries to San Luis Reservoir would be reduced. The effect of sea level rise on imported
water supplies was incorporated into the climate change assumptions of DWR/Reclamation’s
hydrology and water operations model, California Simulation Model II (CalSim-II), when
evaluating the potential effects of the Project and alternatives on expanded reservoir operations
and Central Valley Project (CVP) and State Water Project (SWP) water supplies. Using a sea
level rise scenario for the period centered on 2030, it was assumed the projected sea level rise
by 2030 would be 15 centimeters (6 inches). These sea level rise estimates are consistent with
those outlined in a U.S. Army Corps of Engineers (USACE) guidance circular for incorporating
sea level rise changes in civil works programs, as well as estimates from other entities such as
the National Research Council and the National Oceanic and Atmospheric Administration
(USACE 2019; NRC 2012; NOAA 2012). Sea level rise was simulated in Bay-Delta
hydrodynamics models, and their effect on the flow-salinity relationship in the Bay-Delta was
incorporated into CalSim-II modeling using artificial neural networks.
3.10.2

Regulatory Framework

3.10.2.1 Federal Laws, Regulations, and Policies
Supreme Court Ruling
The U.S. Environmental Protection Agency (EPA) is the federal agency responsible for
implementing the federal Clean Air Act (CAA) and its amendments. The United States Supreme
Court ruled in 2007 that CO2 is an air pollutant as defined under the CAA, and that EPA has the
authority to regulate emissions of GHGs (Massachusetts v. EPA [2007] 549 U.S. 497). The
ruling in this case resulted in EPA taking steps to regulate GHG emissions and lent support for
state and local agencies’ efforts to reduce GHG emissions.
As discussed in Section 3.4, the National Highway Traffic Safety Administration (NHTSA) and
EPA set the Corporate Average Fuel Economy (CAFE) standards to improve the average fuel
economy and reduce GHG emissions generated by cars and light duty trucks. NHTSA and EPA
have proposed to amend the current fuel efficiency standards for passenger cars and light
trucks and establish new standards covering model years 2021 through 2026 by maintaining the
current model year 2020 standards through 2026 (Safer Affordable Fuel-Efficient [SAFE]
Vehicles Rule).
NHTSA and EPA also issued a regulation revoking California’s Clean Air Act waiver, which
allows California to set its own emissions standards, asserting that the waiver was preempted
by federal law (SAFE Rule Part One, 84 Federal Register 51310, September 27, 2019).
California, 22 other states, the District of Columbia, and two cities have filed suit against the
SAFE Rule Part One (California et al. v. United States Department of Transportation et al., 1:19cv-02826, U.S. District Court for the District of Columbia). The lawsuit requests a “permanent
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injunction prohibiting Defendants from implementing or relying on the Preemption Regulation,”
but does not stay its implementation during legal proceedings. Part One of the SAFE Vehicles
Rule went into effect on November 26, 2019.
However, on April 26, 2021, EPA announced plans to reconsider Part One of the SAFE Rule as
directed in Executive Order 13990, “Protecting Public Health and the Environment and
Restoring Science to Tackle the Climate Crisis.” EPA sought public input on its reconsideration
of the action during a public comment period ending on June 6, 2021. Nevertheless, at the time
this Draft EIR was prepared, the SAFE Rule Part One is in place and it is unclear whether the
SAFE Rule Part One will be revoked by EPA.
SAFE Rule Part Two was finalized on March 31, 2020, and it went into effect on June 29, 2020.
Part Two of the SAFE Rule sets the CAFE standards to increase in stringency by 1.5 percent
per year above Model Year (MY) 2020 levels for MYs 2021–2026. These standards are lower
than the previous CAFE standards which required that MYs 2021–2026 increase in stringency
by 5 percent per year.
3.10.2.2 State Laws, Regulations, and Policies
The most relevant state laws, orders, regulations, and policies are discussed in detail below.
California Air Resources Board
California Air Resources Board’s (CARB) Mobile Source Strategy utilizes conceptual scenarios
to illustrate the emissions reduction potential of different vehicle technology mixes and vehicle
miles traveled reductions to inform state policy development. This Mobile Source Strategy
addresses on-road vehicles including passenger cars and light duty trucks, medium and heavyduty trucks, buses, as well as off-road vehicles and equipment, including locomotives, cargo
handling equipment, and construction equipment. It supports multiple planning efforts, including
the State Implementation Plans for criteria air pollutants, the Scoping Plan, the Short-Lived
Climate Pollutant Reduction Strategy (discussed below), and the Sustainable Freight Action
Plan. CARB was required to update the Mobile Source Strategy by January 1, 2021, and every
five years thereafter. The Draft 2020 Mobile Source Strategy was first published for public
review in December 2020. Following public input, a Revised Draft 2020 Mobile Source Strategy
was released on April 23, 2021 (CARB 2021b). As of June 2021, CARB has not adopted the
2020 Mobile Source Strategy.
AB 1493 of 2002 (known as Pavley I, Chapter 200, Statutes of 2002) provided the nation’s first
GHG standards for automobiles. AB 1493 required CARB to adopt vehicle standards that
lowered GHG emissions from new light-duty autos to the maximum extent feasible beginning in
2009. Additional strengthening of the Pavley standards referred to as the Advanced Clean Cars
(ACC) Program’s Low Emission Vehicle (LEV) III Regulation was adopted for vehicle model
years 2017–2025 in 2012 (13 California Code of Regulations [CCR] Section 1900 et seq.).
The ACC Program also includes the Zero Emission Vehicle Program and the Clean Fuels Outlet
Regulation. The Zero Emission Vehicle Program is designed to achieve California’s long-term
emission reduction goals by requiring manufacturers to offer for sale specific numbers of zeroemission vehicles (ZEV), which include battery electric, fuel cell, and plug-in hybrid electric
vehicles. The Clean Fuels Outlet regulation is intended to ensure that fuels such as electricity
and hydrogen are available to meet the fueling needs of new advanced technology vehicles as
they come to market (CARB 2021c).
The Final SAFE Vehicle Rule (discussed above) revokes California’s authority to set its own
GHG emissions standards and establish ZEV mandates in the state.
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Executive Order S-3-05
In 2005, Executive Order (EO) S-3-05 was adopted and proclaims that California is vulnerable
to the impacts of climate change. It declares that increased temperatures could reduce the
Sierra Nevada snowpack, further exacerbate California’s air quality problems, and potentially
cause a rise in sea levels. To combat those concerns, the EO established total GHG emission
goals for the State. Specifically, statewide emissions are to be reduced to 2000 levels by 2010,
1990 levels by 2020, and to 80 percent below 1990 levels by 2050.
Assembly Bill 32, the California Global Warming Solutions Act of 2006
In September 2006, the California Global Warming Solutions Act of 2006, Assembly Bill (AB) 32,
was signed into law. AB 32 establishes regulatory, reporting, and market mechanisms to
achieve quantifiable reductions in GHG emissions and a cap on statewide GHG emissions. AB
32 requires that statewide GHG emissions be reduced to 1990 levels by 2020.
Senate Bill 32 of 2016
In August 2016, Senate Bill (SB) 32 was signed into law and serves to extend California’s GHG
reduction programs beyond 2020. SB 32 amended the Health and Safety Code to include
Section 38566, which contains language to authorize CARB to achieve a statewide GHG
emission reduction of at least 40 percent below 1990 levels by no later than December 31,
2030. SB 32 codified the targets established by EO B-30-15 for 2030.
Climate Change Scoping Plan
In December 2008, CARB adopted its first version of the Climate Change Scoping Plan, which
contained the main strategies California will implement to achieve the mandate of AB 32 (2006)
to reduce statewide GHG emissions to 1990 levels by 2020 (CARB 2008). In May 2014, CARB
released and subsequently adopted the First Update to the Climate Change Scoping Plan to
identify the next steps in reaching the goals of AB 32 (2006) and evaluate the progress made
between 2000 and 2012 (CARB 2014). CARB adopted an updated 2017 Climate Change
Scoping Plan (2017 Scoping Plan) in 2017 (CARB 2017). The 2017 Scoping Plan indicates that
California is on track to achieve the 2020 statewide GHG target mandated by AB 32 (CARB
2017). It also lays out the framework for achieving the mandate of SB 32 of 2016 to reduce
statewide GHG emissions to at least 40 percent below 1990 levels by the end of 2030 (CARB
2017). The 2017 Scoping Plan identifies the GHG reductions needed by each emissions sector.
Executive Order B-55-18
EO B-55-18 established a new statewide goal “to achieve carbon neutrality as soon as possible,
and no later than 2045, and achieve and maintain net negative emissions thereafter.” This EO
directs CARB to ensure future Climate Change Scoping Plans identify and recommend
measures to achieve the carbon neutrality goal.
California Renewables Portfolio Standard
The California Renewables Portfolio Standard initially required all California utilities to generate
33 percent of their electricity from renewables by 2020. SB 100 of 2018 sets a three-stage
compliance period requiring all California utilities, including independently owned utilities,
energy service providers, and community choice aggregators, to generate 52 percent of their
electricity from renewables by December 31, 2027; 60 percent by December 31, 2030; and 100
percent by December 31, 2045. The Project does not involve hydroelectric facilities and, thus,
would not produce electricity that would be subject to the California Renewables Portfolio
Standard.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.10-6

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.10
Greenhouse Gas Emissions

3.10.2.3 Regional and Local Laws, Regulations, and Policies
Bay Area Air Quality Management District, San Joaquin Valley Air Pollution Control
District, and Monterey Bay Air Resources District
The Bay Area Air Quality Management District (BAAQMD) is the primary agency responsible for
addressing air quality and GHG concerns in Santa Clara County, while the San Joaquin Valley
Air Pollution Control District (SJVAPCD) is the primary agency responsible for addressing air
quality and GHG concerns in Merced and Stanislaus Counties. San Benito County is included in
the Monterey Bay Air Resources District (MBARD) and air quality in the county is regulated by
the MBARD. Specific regulatory oversight of these three districts is discussed further in Section
3.4. As with BAAQMD, SJVAPCD and MBARD all provide guidelines and recommend methods
for analyzing GHG emissions in CEQA analyses. BAAQMD developed thresholds of
significance to provide a uniform scale to determine the CEQA significance of GHG emissions
associated with land use and stationary source projects that align with the statewide GHG target
mandated by AB 32 (BAAQMD 2017a). Additionally, several GHG reduction strategies are
outlined in the BAAQMD Clean Air Plan (BAAQMD 2017b), including increasing carbon
sequestration in natural and working lands, reducing energy consumption, reducing waste
streams, implementing agriculture control measures, and improving energy efficiency and GHG
control in the building sector.
MBARD has developed thresholds of significance for stationary source GHG emissions and
requires all projects to comply with regulations or requirements adopted to implement statewide,
regional, or local plans for the reduction or mitigation of GHG emissions (Monterey Bay Unified
Air Pollution Control District [MBUAPCD, now MBARD] 2016). SJVAPCD has developed GHG
guidance; however, their guidance is not applicable to the current Project type.
Valley Water Draft Climate Change Action Plan and Board Policies
Valley Water’s Draft CCAP builds upon Valley Water’s existing climate change efforts by
identifying the ways in which Valley Water and Santa Clara County are vulnerable to climate
change and providing goals, strategies, and possible actions (Valley Water 2021). Applicable
goals include reducing direct GHG emissions, expanding renewable energy and improving
energy efficiency, and reducing indirect GHG emissions.
Board Ends Policy 4.3.1 directs the Valley Water’s Chief Executive Officer to reduce
greenhouse gas emissions to achieve carbon neutrality by 2020. Over the past few years, this
policy has been guiding Valley Water actions to reduce emissions and to implement energy
saving projects.
3.10.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to GHG emissions.
3.10.3.1 Methods and Assumptions
The California Office of Planning and Research recommends that lead agencies under CEQA
make a good-faith effort, based on available information, to estimate the quantity of GHG
emissions that would be generated by a proposed project, including the emissions associated
with construction activities and operational sources (stationary sources, vehicular traffic, and
energy consumption), and to determine whether the project’s incremental contribution of GHG
emissions would be cumulatively considerable and to mitigate the project’s incremental
contribution where feasible mitigation is available (CEQA Guidelines Section 15064.4).
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The Proposed Project and Alternatives A through D include construction activities for periods
ranging from 5.8 to 7.3 years, which would be carried out over seven to eight calendar years,
commencing in 2025. The proposed construction activities would be located primarily in Santa
Clara County, which is under the jurisdiction of BAAQMD. However, some of the construction
site access roads pass through the adjacent counties of Stanislaus and Merced, which are
within the jurisdictional boundaries of the SJVAPCD. Portions of SR 152 located southwest of
the Project site in San Benito County would be used by construction vehicles and workers to
access the Project site. San Benito County is under the jurisdiction of MBARD.
For this Project, the three primary GHGs assessed when quantifying GHG emissions in the
context of climate change include CO2, CH4, and N2O. Emissions of these gases were
converted to a common unit by multiplying each non-CO2 gas by their global warming potential,
then reported in terms total CO2e. CH4, for example, with a global warming potential of 25, can
trap 25 times as much heat in the atmosphere as the same mass of CO2; thus the heat trapped
in the atmosphere by one metric ton (MT) of CH4 is equivalent to that trapped by 25 MTs of CO2
or 25 metric tons of carbon dioxide equivalent (MTCO2e). This conversion of all emissions to
units of CO2e allows for a common consideration of the global warming effects of various GHG
gases and makes it easier to communicate how various sources with specific GHG emissions
profiles contribute to global climate change.
Construction and operational GHG emissions were estimated in accordance with BAAQMD and
SJVAPCD guidance. GHG emissions were quantified for construction (including off-road diesel
equipment, materials movement and storage, and haul truck trips), vegetative clearing, batch
plant equipment, helicopters, blasting, and worker commute trips. Operation of the Project
would include remote monitoring of the new facilities, the operation of existing and new electric
pump stations, and minimal maintenance activities, including weekly inspections initially then
monthly inspections. Additional information on GHG emissions is provided in the Air Quality and
GHG Emissions Appendix.
Removal of vegetation from the Project study area may result in a long-term net increase in
atmospheric GHGs relative to existing conditions due to a decrease in carbon sequestration. In
addition, methane and other GHGs off-gassed from the reservoir surface is another possible
source of emissions (Deemer et al. 2016). However, terrestrial carbon stored in sediments,
transported by inland waters, results in the burial of organic carbon (i.e., sequestration) within
the reservoirs, thus, increased reservoir capacity as a result of the Project could result in an
increased potential for additional carbon sequestration within the expanded reservoir, potentially
counteracting the loss of sequestration from vegetation loss and/or the increased emissions
from off-gassing. In addition, although vegetation would be cleared during project construction,
the type of vegetation that would be removed (e.g., shrubs), generally does not sequester as
much carbon compared to the soil beneath it; this condition would not be altered by the Project.
Thus, considering that the Project may result in some level of sequestration loss, but potentially
simultaneously result in an increase in carbon sequestration capacity due to reservoir carbon
burial, the net change in GHG emission associated with these processes is uncertain. Moreover,
quantification of such outcomes, given the state-of-the-science, data, and models available, is
not possible as data are not available at the local, project-level scale necessary to perform such
quantification and any results would be considered speculative. For these reasons, the GHG
analysis is focused on quantifying GHG emissions from direct project actions that have reliable
quantification methods and emissions factors, as discussed above.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-Specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
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applied to evaluate whether impacts are significant. Section 2.3.4 provides a full description of
each DIF. DIFs applicable to this resource include the following:
•

PAMM AQ-1: Dust and Emission Control Measures – This PAMM will limit fugitive dust
emissions by implementing BAAQMD Basic Construction Mitigation Measures. One of
these control measures, reducing truck idling times, would result in a co-benefit of
reducing GHG emissions. BAAQMD Basic Construction Mitigation Measure No. 6 states:
“Idling times [of trucks, during construction of site improvements and
implementation of LTMPs (e.g., road maintenance)] shall be minimized either by
shutting equipment off when not in use or reducing the maximum idling time to 5
minutes [as required by California’s Airborne Toxic Control Measure to Limit
Diesel-Fueled Commercial Motor Vehicle Idling, Title 13, Section 2485 of
California Code of Regulations (CCR)].” (BAAQMD 2017a, Table 8-2).

3.10.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives would have significant impacts on GHG
emissions and climate change if it were to:
•

Generate greenhouse gas emissions, either directly or indirectly, that may have a
significant impact on the environment, or

•

Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing
the emissions of greenhouse gases.

As stated previously, the Project site overlaps between the San Francisco Bay Area Air Basin
(SFBAAB) and the San Joaquin Valley Air Basin (SJVAB), which is governed by BAAQMD and
SJVAPCD, respectively. In addition, portions of SR 152 that would be used for Project site
access are located at the northern boundary of the North Central Coast Air Basin (NCCAB),
which is under the jurisdiction of MBARD.
As discussed under Section 3.4.3.1, most emissions associated with construction of the Project
would occur within the BAAQMD. BAAQMD has not recommended quantitative thresholds of
significance or guidance for determining whether the GHG emissions associated with a project
would be consistent with the statewide GHG target established by SB 32 (i.e., 40 percent below
1990 levels by 2030).
SJVAPCD has GHG guidance that relies on a tiered approach including evaluation of a project
for consistency with an adopted GHG emission reduction plan, implementation of available best
performance standards, or for projects that don’t include best performance standards,
demonstrated reductions in project emissions by 29 percent compared to a business-as-usual
project scenario. These approaches are not intended to evaluate emissions from large
construction projects.
In lieu of a quantitative threshold, this EIR uses a net-zero threshold consistent with CARB 2017
Scoping Plan guidance (CARB 2017). The net-zero threshold is used both to determine whether
the Project’s GHG emissions would cause a significant environmental impact and to determine if
the Project would conflict with GHG reduction plans, policies, or regulations.
3.10.3.3 Topics Eliminated from Further Discussion
No topics related to greenhouse gas emissions that are included in the significance criteria
listed above were eliminated from further consideration. All relevant topics are analyzed below.
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3.10.3.4 Impacts
Table 3.10-2 provides a summary of GHG impacts and associated mitigation measures with
implementation of the Proposed Project, No Project Alternative, and or alternatives to the
Proposed Project. Table 3.10-2 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are similar to, more severe, or less
severe than those of the Proposed Project. It should be noted that these comparisons present
the most severe impact determination, and this impact may be based on impacts from either the
construction of Project facilities or from long-term operations and maintenance.
Table 3.10-2. Summary of Greenhouse Gas Impacts and Mitigation Measures
Proposed
Level of
Impact
Project and
Significance
Mitigation Measures
Alternatives
Before Mitigation1

Level of
Significance with
Mitigation1

Impact GHG-1:
Generate
greenhouse gas
emissions that
may have a
significant impact
on the
environment

Proposed Project

S

AQ-1, AQ-2, GHG-1, GHG-2

No Project Alt

NI (-)

Alt A

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt B

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt C

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt D

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Impact GHG-2:
Conflict with an
applicable plan,
policy or
regulation
adopted for the
purpose of
reducing the
emissions of
greenhouse
gases

Proposed Project

S

AQ-1, AQ-2, GHG-1, GHG-2

LSM

No Project Alt

NI (-)

Alt A

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt B

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt C

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

Alt D

S (+)

AQ-1, AQ-2, GHG-1, GHG-2

LSM (=)

--

--

LSM
NI (-)

NI (-)

Note:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of Project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required

Alt = alternative
LSM = less than significant with mitigation
NI = no impact
S = significant

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Construction
Construction of the Proposed Project would occur over a duration of 6.7 years, spanning eight
calendar years, commencing in 2025 and ending in 2032, and would involve construction of
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multiple facilities at various locations throughout the Project study area. Construction activities
associated with the Proposed Project would result in GHG emissions from the use of off-road
heavy-duty construction equipment for various stages of construction. Specifically, constructionrelated GHG emissions would result from the use of off-road equipment during site preparation
(e.g., excavation, clearing), trenching, and construction of facilities as part of the Proposed
Project. The Proposed Project would also result in GHG emissions from construction worker
commute trips during various phases of project construction, as well as vendor trips carrying
materials to the Project site, which would introduce some GHG emissions associated with haul
truck and worker commute trips within the SJVAB. PAMM AQ-1 would reduce truck idling times
and would thereby reduce GHG emissions. Table 3.10-3 provides the estimated emissions by
construction year for the Proposed Project.
The Proposed Project is located primarily in the SFBAAB, which is regulated by BAAQMD.
Construction-related GHG emissions that would be associated with the Proposed Project would
primarily be the result of gasoline and diesel fuel combustion during the operation of off-road
construction equipment and vehicles. Annual construction-related GHG emissions associated
with the Proposed Project would generate emissions above existing conditions and would
therefore exceed the zero net threshold of significance during all years of construction (see
Table 3.10-3). This impact would be significant.
Table 3.10-3. Summary of Modeled Construction Greenhouse Gas Emissions by Year for Proposed
Project and Alternatives
Average Annual Construction GHG Emissions (MTCO2e/year)
Construction Year1
Proposed
Project

Alternative A

Alternative B

Alternative C

Alternative D

Year 1

4,660

4,920

4,090

3,220

5,670

Year 2

16,480

26,030

21,410

13,670

27,860

Year 3

13,790

22,320

22,870

12,260

23,760

Year 4

14,320

25,970

23,820

17,330

25,970

Year 5

13,540

25,250

23,180

16,360

30,300

Year 6

13,530

25,220

21,860

16,000

30,880

Year 7

13,470

21,330

6,880

15,800

23,990

Year 8

1,850

1,580

—

11,330

15,830

0

0

0

0

0

Yes

Yes

Yes

Yes

Yes

91,640

152,610

124,120

105,970

184,250

Annual Threshold
Exceeds Annual
Threshold?
Total Construction
Emissions (MTCO2e)

Notes:
1
Construction of the Proposed Project would occur over a duration of 6.7 years (spanning 8 calendar years, 2025 to 2032, with only a
few months of construction in initial and final calendar years).
2
See the Air Quality and GHG Emissions Appendix for detailed input parameters and modeling results.
Key:
MTCO2e/year = metric tons of carbon dioxide equivalents per year

Mitigation and Level of Significance with Mitigation
In addition to implementing Mitigation Measure AQ-1 and AQ-2 to reduce emissions, Mitigation
Measures GHG-1: Electrification of Construction Equipment and Use of Renewable Diesel or
Biodiesel and GHG-2: Purchase Carbon Offsets will be implemented to reduce constructionPacheco Reservoir Expansion Project
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related GHG emissions. Section 3.10.3.5 provides a detailed description of Mitigation Measures
GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through the use of construction BMPs, specifically the reduction of truck idling time, but the
effectiveness of this mitigation strategy will not be sufficient to reduce emissions to a less-thansignificant level. Implementation of Mitigation Measure AQ-2 will decrease construction-related
GHG emissions through SJVAB regional programs, but the effectiveness of this mitigation
strategy will not be sufficient to reduce emissions to a less-than-significant level. Implementation
of Mitigation Measure GHG-1 will decrease construction-related GHG emissions through the
requirement that contractors utilize electric construction equipment and/or renewable diesel or
biodiesel fuel, but the effectiveness of this mitigation strategy would not be sufficient to reduce
emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of these mitigation measures, this impact would be less
than significant.
Operations
Long-term operational activities associated with the Proposed Project would result in limited
GHG emissions from the operation of electric-powered stationary equipment and maintenance
activities. The expanded reservoir and associated facilities would generally be unstaffed and
operated remotely. Maintenance activities would include infrequent facility and equipment
inspections, preventative maintenance, and repairs. Such maintenance would entail the use of
hand-held and heavy equipment for repairs or landscaping, if necessary. Maintenance trips
would occur occasionally and would be reduced in frequency over time, eventually requiring an
average of one worker vehicle trip per month.
In accordance with BAAQMD and CARB guidance, projects consistent with adopted GHG
reduction plans or policies can be determined to have a less than cumulatively considerable
impact on GHG emissions under CEQA. The Proposed Project’s operational activities (e.g.,
water conveyance, pumping) would operate under current Valley Water policies and would be
subject to current GHG reduction measures, directly implemented as a result of adoption of
Board Ends Policy 4.3.1, a Valley Water policy adopted for the purpose of reducing GHG
emissions. Furthermore, as discussed above, Valley Water’s current annual operations have
achieved carbon neutrality. Valley Water policies and strategies will ensure that they continue to
be carbon neutral each year, even with the minor incremental increase in energy consumption
and associated GHG emissions from operation of the Proposed Project. Achieving carbon
neutrality would be consistent with the intent of the 2017 Scoping Plan. Nonetheless, emissions
associated with water conveyance (i.e., pumping) and maintenance vehicle use was estimated.
Annual GHG emissions that would be associated with operations and maintenance are
estimated to be 167 MT-CO2e per year, which are additional emissions above existing
conditions and would exceed the net zero emissions threshold (see Air Quality and GHG
Emissions Appendix). For these reasons, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water implement
carbon offsets to meet the net zero threshold, willapply to operation of the Proposed Project.
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With implementation of Mitigation Measure GHG-2, operational GHG emissions would be
reduced to a less-than-significant level.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Construction
Given that the Proposed Project would generate emissions that exceed the net zero threshold of
significance (see Table 3.10-3), the Proposed Project would conflict with statewide GHG
reduction targets for 2020, 2030, and 2050 established by state legislation and/or Executive
Orders. This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measure AQ-1 and Mitigation Measure AQ2 are fully described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1 and GHG-1 to less-than-significant
levels. With implementation of Mitigation Measures AQ-1, GHG-1, and GHG-2, construction
emissions will be reduced below BAAQMD’s threshold of significance, and therefore, would not
conflict with statewide GHG reduction targets for 2020, 2030, and 2050 established by state
legislation and/or Executive Orders. Therefore, this impact would be less than significant.
Operation
Long-term operation of the Proposed Project would include remote monitoring of the new
facilities, the operation of existing and new electric pump stations, and minimal maintenance
activities, including weekly inspections initially, and then long-term monthly inspections. Annual
GHG emissions that would be associated with operations and maintenance are estimated to be
167 MT-CO2e per year which is above the net zero threshold of significance and would conflict
with the statewide GHG reduction targets for 2020, 2030, and 2050.This impact would be
significant.
Mitigation and Level of Significance with Mitigation
As discussed in Impact GHG-1, this impact would be reduced to a less-than-significant level
through implementation of Mitigation Measure GHG-2, which requires Valley Water to
implement carbon offsets in an amount sufficient to reduce operational emissions by 167
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MTCO2e per year to meet the net zero threshold of significance. Therefore, with mitigation, this
impact would be reduced to a less-than-significant level.
No Project Alternative
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Under the No Project Alternative, Valley Water would not remove North Fork Dam, construct and
operate a new dam, or related facilities in the Project study area, and Pacheco Reservoir would
not be expanded. There would be no increase in construction or operational emissions of
criteria air pollutants that would conflict with an applicable air quality plan. There would be no
impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impacts.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Under the No Project Alternative, Valley Water would not remove North Fork Dam, construct and
operate a new dam, or related facilities in the Project study area, and Pacheco Reservoir would
not be expanded. There would be no increase in construction or operational emissions of
criteria air pollutants. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impacts.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Construction
Construction of Alternative A would occur over a duration of 6.4 years, spanning eight calendar
years, commencing in 2025 and ending in 2032 and would involve construction of multiple
facilities at various locations throughout the Project study area. Construction activities
associated with Alternative A would result in GHG emissions from the use of off-road heavy-duty
construction equipment for various stages of construction. Specifically, construction-related GHG
emissions would result from the use of off-road equipment during site preparation (e.g.,
excavation, clearing), trenching, and construction of dam improvements as part of Alternative A.
Alternative A would also result in GHG emissions from construction worker commute trips during
various phases of project construction, as well as vendor trips carrying materials to the Project
site, which would introduce some GHG emissions associated with haul truck and worker
commute trips within the SJVAB. PAMM AQ-1 would reduce truck idling times and would thereby
reduce GHG emissions. Table 3.10-3 provides the estimated emissions by construction year for
Alternative A.
Alternative A is located primarily in the SFBAAB, which is regulated by BAAQMD. Constructionrelated GHG emissions that would be associated with Alternative A would primarily be the result
of gasoline and diesel fuel combustion during the operation of off-road construction equipment
and vehicles. Annual construction-related GHG emissions associated with Alternative A would
exceed zero net emissions threshold of significance during all years of construction (see Table
3.10-3). This impact would be significant.
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Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 would be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of these mitigation measures, this impact would be less
than significant.
Operation
Operation of Alternative A would include remote monitoring of the new facilities, the operation of
existing and new electric pump stations, and minimal maintenance activities, including weekly
inspections initially, and then long-term monthly inspections.
In accordance with BAAQMD and CARB guidance, projects consistent with adopted GHG
reduction plans or policies can be determined to have a less than cumulatively considerable
impact on GHG emissions under CEQA. Alternative A’s operational activities (e.g., water
conveyance, pumping) would operate under current Valley Water policies and would be subject
to current GHG reduction measures, directly implemented as a result of adoption of Board Ends
Policy 4.3.1, a Valley Water policy adopted for the purpose of reducing GHG emissions.
Furthermore, as discussed above, Valley Water’s current annual operations have achieved
carbon neutrality. Valley Water policies and strategies will ensure that they continue to be
carbon neutral each year, even with the minor incremental increase in energy consumption and
associated GHG emissions from operation of Alternative A. Achieving carbon neutrality would be
consistent with the intent of the 2017 Scoping Plan. Nonetheless, emissions associated with
water conveyance (i.e., pumping) and maintenance vehicle use was estimated. Annual GHG
emissions that would be associated with operations and maintenance are estimated to be 161
MT-CO2e per year, which is above the zero net emissions threshold (see Air Quality and GHG
Emissions Appendix). Because emissions would exceed the zero net emissions threshold of
significance, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water implement
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative A. With
implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts (premitigation). As shown in Table 3.10-3, GHG emission-related impacts during construction from
Alternative A would be greater than the Proposed Project; however, operational emissions from
Alternative A would be similar. Regarding GHG emissions, short-term (i.e., construction) versus
long-term (i.e., operational) GHG emissions do not impact the global environment differently.
Rather, the overall mass of emissions generated is of primary concern. Thus, because this
alternative would generate construction-related emissions compared to the Proposed Project
that far outweigh the mass of operational emissions, Alternative A would have greater impacts
than the Proposed Project (pre-mitigation). With incorporation of Mitigation Measures AQ-1, AQ2, GHG-1, and GHG-2, construction- and operational-related impacts of Alternative A would be
similar to those of the Proposed Project.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Construction
Given that Alternative A would generate emissions that exceed the zero net emissions threshold
(see Table 3.10-3), Alternative A would conflict with statewide GHG reduction targets for 2020,
2030, and 2050 established by state legislation and/or Executive Orders. This impact would be
significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 would decrease construction-related GHG
emissions through use of construction best management practices, specifically the reduction of
truck idling time, but the effectiveness of this mitigation strategy would not be sufficient to
reduce emissions to a less-than-significant level. Implementation of Mitigation Measure AQ-2
will decrease construction-related GHG emissions through SJVAB regional programs, but the
effectiveness of this mitigation strategy would not be sufficient to reduce emissions to a lessthan-significant level. Implementation of Mitigation Measure GHG-1 will decrease constructionrelated GHG emissions through the requirement that contractors utilize electric construction
equipment and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation
strategy would not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2,
construction emissions will be reduced to meet the zero emissions threshold of significance, and
therefore, would not conflict with statewide GHG reduction targets for 2020, 2030, and 2050
established by state legislation and/or Executive Orders. Therefore, this impact would be less
than significant.
Operation
Long-term operational activities associated with Alternative A would result in limited GHG
emissions from the operation of electric-powered stationary equipment and maintenance
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activities. The expanded reservoir and associated facilities would generally be unstaffed and
operated remotely. Maintenance activities would include infrequent facility and equipment
inspections, preventative maintenance, and repairs. Such maintenance would entail the use of
hand-held and heavy equipment for repairs or landscaping, if necessary. Maintenance trips
would occur occasionally and would be reduced in frequency over time, eventually requiring an
average of one worker vehicle trip per month. Annual GHG emissions that would be associated
with operations and maintenance are estimated to be 161 MT-CO2e per year which is above the
net zero threshold of significance and would conflict with the statewide GHG reduction targets
for 2020, 2030, and 2050.This impact would be significant.
Mitigation and Level of Significance with Mitigation
As discussed in Impact GHG-1, this impact will be reduced to a less-than-significant level
through implementation of Mitigation Measure GHG-2, which requires Valley Water to purchase
carbon offsets in an amount sufficient to reduce operational emissions by 161 MTCO2e per year
to meet the net zero threshold of significance. Therefore, with mitigation, this impact would be
reduced to a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts (premitigation). Although both the Proposed Project and Alternative A would conflict with statewide
GHG reduction targets for 2020, 2030, and 2050 established by state legislation and/or
Executive Orders, as shown in Table 3.10-3, GHG emission-related impacts during construction
from Alternative A would be greater than the Proposed Project due to the higher level of mass
emissions generated from this alternative. It should be noted though, that operational emissions
associated with Alternative A would be similar to the Proposed Project. Nonetheless, because
the mass of construction emissions far outweighs operational emissions, impacts of Alternative
A would be greater than the Proposed Project (pre-mitigation). With incorporation of Mitigation
Measures AQ-1, AQ-2, GHG-1, and GHG-2, construction and operational-related impacts of
Alternative A would be similar to those of the Proposed Project.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Construction
Construction of Alternative B would occur over a duration of 5.8 years, spanning seven calendar
years, commencing in 2025 and ending in 2031 and would involve multiple facilities at various
locations throughout the Project study area. Construction activities associated with Alternative B
would result in GHG emissions from the use of off-road heavy-duty construction equipment for
various stages of construction. Specifically, construction-related GHG emissions would result
from the use of off-road equipment during site preparation (e.g., excavation, clearing), trenching,
and construction of dam improvements as part of Alternative B. Alternative B would also result in
GHG emissions from construction worker commute trips during various phases of project
construction, as well as vendor trips carrying materials to the project site, which would introduce
some GHG emissions associated with haul truck and worker commute trips within the SJVAB.
PAMM AQ-1 would reduce truck idling times and would thereby reduce GHG emissions. Table
3.10-3 provides the estimated emissions by construction year for Alternative B.
Alternative B is located primarily in the SFBAAB, which is regulated by BAAQMD. Constructionrelated GHG emissions that would be associated with Alternative B would primarily be the result
of gasoline and diesel fuel combustion during the operation of off-road construction equipment
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and vehicles. Annual construction related GHG emissions associated with Alternative B would
exceed the zero net emissions threshold of significance during all years of construction (see
Table 3.10-3). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of these mitigation measures, this impact would be less
than significant.
Operation
Operation of Alternative B would include remote monitoring of the new facilities, the operation of
existing and new electric pump stations, and minimal maintenance activities, including weekly
inspections initially, and then long-term monthly inspections.
Alternative B’s operational activities (e.g., water conveyance, pumping) would operate under
current Valley Water policies and would be subject to current GHG reduction measures, directly
implemented as a result of adoption of Board Ends Policy 4.3.1, a Valley Water policy adopted
for the purpose of reducing GHG emissions. Furthermore, as discussed above, Valley Water’s
current annual operations have achieved carbon neutrality. Valley Water policies and strategies
will ensure that they continue to be carbon neutral each year, even with the minor incremental
increase in energy consumption and associated GHG emissions from operation of Alternative B.
Achieving carbon neutrality would be consistent with the intent of the 2017 Scoping Plan.
Nonetheless, emissions associated with water conveyance (i.e., pumping) and maintenance
vehicle use was estimated. Annual GHG emissions that would be associated with operations
and maintenance are estimated to be 108 MT-CO2e per year, which is above the zero net
emissions threshold of significance (see Air Quality and GHG Emissions Appendix). Because
operational emissions would be above the zero net emissions threshold, this impact would be
significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative B. With
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implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have greater impacts (premitigation). As shown in Table 3.10-3, GHG emission-related impacts during construction from
Alternative B would be greater than the Proposed Project; however, operational emissions from
Alternative B would be less. Regarding GHG emissions, short-term (i.e., construction) versus
long-term (i.e., operational) GHG emissions do not impact the global environment differently.
Rather, the overall mass of emissions generated is of primary concern. Thus, because
Alternative B would generate construction-related emissions compared to the Proposed Project
that far outweigh the mass of operational emissions, Alternative B would have greater impacts
than the Proposed Project (pre-mitigation). With incorporation of Mitigation Measures AQ-1, AQ2, GHG-1, and GHG-2, the construction-related impacts of Alternative B would be similar to
those of the Proposed Project.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Construction
Given that Alternative B would generate emissions that exceed the zero net emissions threshold
of significance (see Table 3.10-3), Alternative B would conflict with statewide GHG reduction
targets for 2020, 2030, and 2050 established by state legislation and/or Executive Orders. This
impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2,
construction emissions will be reduced below BAAQMD’s threshold of significance, and
therefore, would not conflict with statewide GHG reduction targets for 2020, 2030, and 2050
established by state legislation and/or Executive Orders. Therefore, this impact would be less
than significant.
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Operation
Long-term operational activities associated with Alternative B would result in limited GHG
emissions from the operation of electric-powered stationary equipment and maintenance
activities. The expanded reservoir and associated facilities would generally be unstaffed and
operated remotely. Maintenance activities would include infrequent facility and equipment
inspections, preventative maintenance, and repairs. Such maintenance would entail the use of
hand-held and heavy equipment for repairs or landscaping, if necessary. Maintenance trips
would occur occasionally and would be reduced in frequency over time, eventually requiring an
average of one worker vehicle trip per month. As discussed above, this alternative would be
subject to current Valley Water carbon neutrality policies, and annual GHG emissions that would
be associated with operations and maintenance are estimated to be 108 MT-CO2e per year,
exceeding the zero net emissions threshold. Because emissions would exceed the zero net
emissions threshold of significance, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative B. With
implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have greater impacts (premitigation). Although both the Proposed Project and Alternative B would conflict with statewide
GHG reduction targets for 2020, 2030, and 2050 established by state legislation and/or
Executive Orders, as shown in Table 3.10-3, GHG emission-related impacts during construction
from Alternative A would be greater than the Proposed Project due to the higher level of mass
emissions generated from this alternative. It should be noted though, that operational emissions
associated with this alternative would be less than the Proposed Project. Nonetheless, because
the mass of construction emissions far outweighs operational emissions, impacts would be
greater than the Proposed Project (pre-mitigation). With incorporation of Mitigation Measures
AQ-1, AQ-2, GHG-1, and GHG-2, the construction- and operational-related impacts of
Alternative B would be similar to those of the Proposed Project.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Construction
Construction of Alternative C would occur over a duration of 7.3 years, spanning eight calendar
years, commencing in 2025 and ending in 2032 and would involve multiple facilities at various
locations throughout the Project study area. Construction activities associated with Alternative C
would result in GHG emissions from the use of off-road heavy-duty construction equipment for
various stages of construction. Specifically, construction-related GHG emissions would result
from the use of off-road equipment during site preparation (e.g., excavation, clearing), trenching,
and construction of dam improvements as part of Alternative C. Alternative C would also result in
GHG emissions from construction worker commute trips during various phases of project
construction, as well as vendor trips carrying materials to the project site, which would introduce
some GHG emissions associated with haul truck and worker commute trips within the SJVAB.
PAMM AQ-1 would reduce truck idling times and would thereby reduce GHG emissions. Table
3.10-3 provides the estimated emissions by construction year for Alternative C.
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Alternative C is located primarily in the SFBAAB, which is regulated by BAAQMD. Constructionrelated GHG emissions that would be associated with Alternative C would primarily be the result
of gasoline and diesel fuel combustion during the operation of off-road construction equipment
and vehicles. Annual construction related GHG emissions associated with Alternative C would
exceed the zero net emissions threshold of significance (see Table 3.10-3). This impact would
be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ2 are described in
Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of these mitigation measures, this impact would be less
than significant.
Operation
Operation of Alternative C would include remote monitoring of the new facilities, the operation of
existing and new electric pump stations, and minimal maintenance activities, including weekly
inspections initially, and then long-term monthly inspections. Alternative C’s operational activities
(e.g., water conveyance, pumping) would operate under current Valley Water policies and would
be subject to current GHG reduction measures, directly implemented as a result of adoption of
Board Ends Policy 4.3.1, a Valley Water policy adopted for the purpose of reducing GHG
emissions. Furthermore, as discussed above, Valley Water’s current annual operations have
achieved carbon neutrality. Valley Water policies and strategies will ensure that they continue to
be carbon neutral each year, even with the minor incremental increase in energy consumption
and associated GHG emissions from operation of Alternative C. Achieving carbon neutrality
would be consistent with the intent of the 2017 Scoping Plan. Nonetheless, emissions
associated with water conveyance (i.e., pumping) and maintenance vehicle use was estimated.
Annual GHG emissions that would be associated with operations and maintenance are
estimated to be 119 MT-CO2e per year, which is above the zero net emissions threshold of
significance (see Air Quality and GHG Emissions Appendix). Because operational emissions
would be above the zero net emissions threshold, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative C. With
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implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impacts (premitigation). As shown in Table 3.10-3, GHG emission-related impacts during construction from
Alternative C would be greater than the Proposed Project; however, operational emissions from
Alternative C would be less. Regarding GHG emissions, short-term (i.e., construction) versus
long-term (i.e., operational) GHG emissions do not impact the global environment differently.
Rather, the overall mass of emissions generated is of primary concern. Thus, because this
alternative would generate construction-related emissions compared to the Proposed Project
that far outweigh the mass of operational emissions, Alternative C would have greater impacts
than the Proposed Project. With incorporation of Mitigation Measures AQ-1, GHG-1, and GHG2, construction- and operation-related impacts of Alternative C would be similar to those of the
Proposed Project.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Construction
Given that Alternative C would generate emissions that exceed the zero net emissions threshold
of significance (see Table 3.10-3), Alternative C would conflict with statewide GHG reduction
targets for 2020, 2030, and 2050 established by state legislation and/or Executive Orders. This
impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measure AQ-1 and Mitigation Measure AQ2 are fully described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1 and GHG-1 to less-than-significant
levels. With implementation of Mitigation Measures AQ-1, GHG-1, and GHG-2, construction
emissions will be reduced below BAAQMD’s threshold of significance, and therefore, would not
conflict with statewide GHG reduction targets for 2020, 2030, and 2050 established by state
legislation and/or Executive Orders. Therefore, this impact would be less than significant.
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Operation
Long-term operational activities associated with Alternative C would result in limited GHG
emissions from the operation of electric-powered stationary equipment and maintenance
activities. The expanded reservoir and associated facilities would generally be unstaffed and
operated remotely. Maintenance activities would include infrequent facility and equipment
inspections, preventative maintenance, and repairs. Such maintenance would entail the use of
hand-held and heavy equipment for repairs or landscaping, if necessary. Maintenance trips
would occur occasionally and would be reduced in frequency over time, eventually requiring an
average of one worker vehicle trip per month. As discussed above, this alternative would be
subject to current Valley Water carbon neutrality policies, and annual GHG emissions that would
be associated with operations and maintenance are estimated to be 119 MT-CO2e per year,
which is above the zero net emissions threshold. Because operational emissions would be
above the zero net emissions threshold, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative C. With
implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impacts (premitigation). Although both the Proposed Project and Alternative C would conflict with statewide
GHG reduction targets for 2020, 2030, and 2050 established by state legislation and/or
Executive Orders, as shown in Table 3.10-3, GHG emission-related impacts during construction
from Alternative C would be greater than the Proposed Project due to the higher level of mass
emissions generated from this alternative. It should be noted though, that operational emissions
associated with Alternative C would be less than the Proposed Project. Nonetheless, because
the mass of construction emissions far outweighs operational emissions, impacts would be
greater than the Proposed Project (pre-mitigation). With incorporation of Mitigation Measures
AQ-1, GHG-1, and GHG-2, construction- and operational-related impacts of Alternative C would
be similar to the Proposed Project.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Schedule Regime
Impact GHG-1: Generate greenhouse gas emissions that may have a significant impact on the
environment.
Construction
Construction of Alternative D would occur over a duration of 7.2 years, spanning eight calendar
years, commencing in 2025 and ending in 2032 and would involve multiple facilities at various
locations throughout the Project study area. Construction activities associated with Alternative D
would result in GHG emissions from the use of off-road heavy-duty construction equipment for
various stages of construction. Specifically, construction-related GHG emissions would result
from the use of off-road equipment during site preparation (e.g., excavation, clearing), trenching,
and construction of dam improvements as part of Alternative D. Alternative D would also result in
GHG emissions from construction worker commute trips during various phases of project
construction, as well as vendor trips carrying materials to the Project site, which would introduce
some GHG emissions associated with haul truck and worker commute trips within the SJVAB.
PAMM AQ-1 would reduce truck idling times and would thereby reduce GHG emissions. Table
3.10-3 provides the estimated emissions by construction year for Alternative D.
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Alternative D is located primarily in the SFBAAB, which is regulated by BAAQMD. Constructionrelated GHG emissions that would be associated with Alternative D would primarily be the result
of gasoline and diesel fuel combustion during the operation of off-road construction equipment
and vehicles. Annual construction-related GHG emissions associated with Alternative D would
exceed the zero net emissions threshold of significance during all years of construction (see
Table 3.10-3). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of these mitigation measures, this impact would be less
than significant.
Operation
Operation of Alternative D would include remote monitoring of the new facilities, the operation of
existing and new electric pump stations, and minimal maintenance activities, including weekly
inspections initially, and then long-term monthly inspections.
Alternative D’s operational activities (e.g., water conveyance, pumping) would operate under
current Valley Water policies and would be subject to current GHG reduction measures, directly
implemented as a result of adoption of Board Ends Policy 4.3.1, a Valley Water policy adopted
for the purpose of reducing GHG emissions. Furthermore, as discussed above, Valley Water’s
current annual operations have achieved carbon neutrality. Valley Water policies and strategies
will ensure that they continue to be carbon neutral each year, even with the minor incremental
increase in energy consumption and associated GHG emissions from operation of Alternative D.
Achieving carbon neutrality would be consistent with the intent of the 2017 Scoping Plan.
Nonetheless, emissions associated with water conveyance (i.e., pumping) and maintenance
vehicle use was estimated. Annual GHG emissions that would be associated with operations
and maintenance are estimated to be 113 MT-CO2e per year, which is above the zero net
emissions threshold of significance (see Air Quality and GHG Emissions Appendix). Because
operational emissions would be above the zero net emissions threshold, this impact would be
significant.
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Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative D. With
implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts (premitigation). As shown in Table 3.10-3, GHG emission-related impacts during construction from
Alternative D would be greater than the Proposed Project; however, operational emissions from
Alternative D would be less. Regarding GHG emissions, short-term (i.e., construction) versus
long-term (i.e., operational) GHG emissions do not impact the global environment differently.
Rather, the overall mass of emissions generated is of primary concern. Thus, because this
alternative would generate construction-related emissions compared to the Proposed Project
that far outweigh the mass of operational emissions, Alternative D would have greater impacts
than the Proposed Project (pre-mitigation). With incorporation of Mitigation Measures AQ-1, AQ2, GHG-1, and GHG-2, construction- and operational-related impacts of Alternative D would be
similar to those of the Proposed Project.
Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing the emissions of greenhouse gases.
Construction
Given that Alternative D would generate emissions that exceed the zero net emissions threshold
of significance (see Table 3.10-3), Alternative D would conflict with statewide GHG reduction
targets for 2020, 2030, and 2050 established by state legislation and/or Executive Orders. This
impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 will be implemented to reduce
construction-related GHG emissions. Section 3.10.3.5 provides a detailed description of
Mitigation Measures GHG-1 and GHG-2. Mitigation Measures AQ-1 and AQ-2 are fully
described in Section 3.4.3.5.
Implementation of Mitigation Measure AQ-1 will decrease construction-related GHG emissions
through use of construction best management practices, specifically the reduction of truck idling
time, but the effectiveness of this mitigation strategy would not be sufficient to reduce emissions
to a less-than-significant level. Implementation of Mitigation Measure AQ-2 will decrease
construction-related GHG emissions through SJVAB regional programs, but the effectiveness of
this mitigation strategy would not be sufficient to reduce emissions to a less-than-significant
level. Implementation of Mitigation Measure GHG-1 will decrease construction-related GHG
emissions through the requirement that contractors utilize electric construction equipment
and/or renewable diesel or biodiesel fuel, but the effectiveness of this mitigation strategy would
not be sufficient to reduce emissions to a less-than-significant level.
Implementation of Mitigation Measure GHG-2 will decrease construction-related GHG emissions
through the requirement that Valley Water and/or its contractors implement carbon offsets
before construction activities commence in an amount sufficient to reduce GHG emissions
remaining after implementation of Mitigation Measures AQ-1, AQ-2, and GHG-1 to less-thansignificant levels. With implementation of Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2,
construction emissions will be reduced below BAAQMD’s threshold of significance, and
therefore, would not conflict with statewide GHG reduction targets for 2020, 2030, and 2050
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established by state legislation and/or Executive Orders. Therefore, this impact would be less
than significant.
Operation
Long-term operational activities associated with Alternative D would result in limited GHG
emissions from the operation of electric-powered stationary equipment and maintenance
activities. The expanded reservoir and associated facilities would generally be unstaffed and
operated remotely. Maintenance activities would include infrequent facility and equipment
inspections, preventative maintenance, and repairs. Such maintenance would entail the use of
hand-held and heavy equipment for repairs or landscaping, if necessary. Maintenance trips
would occur occasionally and would be reduced in frequency over time, eventually requiring an
average of one worker vehicle trip per month. As discussed above, this alternative would be
subject to current Valley Water carbon neutrality policies, and annual GHG emissions that would
be associated with operations and maintenance are estimated to be 113 MT-CO2e per year,
which is above the zero net emissions threshold. Because operational emissions would be
above the zero net emissions threshold, this impact would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure GHG-2, which requires that Valley Water purchase
carbon offsets to meet the net zero threshold, will apply to operation of the Alternative D. With
implementation of Mitigation Measure GHG-2, operational GHG emissions would be reduced to
a less-than-significant level.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts (premitigation). Although both the Proposed Project and Alternative D would conflict with statewide
GHG reduction targets for 2020, 2030, and 2050 established by state legislation and/or
Executive Orders, as shown in Table 3.10-3, GHG emission-related impacts during construction
from Alternative D would be greater than the Proposed Project due to the higher level of mass
emissions generated from this alternative. It should be noted though, that operational emissions
associated with this alternative would be less than the Proposed Project. Nonetheless, as
discussed above for Impact GHG-1 (Proposed Project), because the mass of construction
emissions far outweighs operational emissions, impacts would be greater than the Proposed
Project (pre-mitigation). With incorporation of Mitigation Measures AQ-1, AQ-2, GHG-1, and
GHG-2, construction- and operational-related impacts of Alternative D would be similar to those
of the Proposed Project.
3.10.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts of the Proposed Project and alternatives identified above. Each
mitigation measure is numbered to correspond to the first significant impact it addresses (e.g.,
Mitigation Measure GHG-1 addresses Impact GHG-1); although, some mitigation measures do
address multiple impacts. For a description of Mitigation Measures AQ-1 and AQ-2, see Section
3.4.3.5.
Mitigation Measure GHG-1: Electrification of Construction Equipment and Use of Renewable
Diesel or Biodiesel (Proposed Project, Alternatives A through D)
During Project construction, and including in construction bid specifications, Valley Water shall
require all construction contractors to use engine electrification (including hybrid equipment) and
renewable diesel or biodiesel for on- and off-road construction equipment. Use of electric or
hybrid equipment and renewable diesel or biodiesel fuels shall be subject to technical and
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economic feasibility by Valley Water as well as availability in the region prior to the
commencement of construction activities.
Mitigation Measure GHG-2: Implement Carbon Offsets (Proposed Project, Alternatives A
through D)
Prior to the commencement of any construction activities, Valley Water shall purchase carbon
offsets to achieve no net increase in GHG emissions. To estimate the number of offsets required
to achieve the applied threshold of no net increase in GHG emissions, total construction
emissions were summed and combined with the annual operational emissions (expanded over
a 30-year operational period), as shown in Table 3.10-4. The number of offsets summarized in
Table 3.10-4 shall be purchased by Valley Water prior to commencement of any construction
activities.
Table 3.10-4. Summary of Carbon Offsets Required to Mitigate the Proposed Project, Alternative A,
Alternative B, Alternative C, and Alternative D to a Less-Than-Significant Level
Alternative
Offsets Requirement (MTCO2e)1
Proposed Project

96,650

Alternative A

157,450

Alternative B

127,350

Alternative C

109,540

Alternative D

187,650

Notes:
1
Offsets requirement was calculated by summing the total MTCO2e per construction year combined with annual operational GHG
emissions expanded over a 30-year operational period.
Key:
MTCO2e/year = metric tons of carbon dioxide equivalents per year

Alternatively, at a future date but prior to the commencement of any construction activities,
Valley Water shall have the option to reduce the mass emissions that would be generated by
construction and operation of the Proposed Project or Alternatives A through D, in combination
with implementation of Mitigation Measure GHG-1, participation in local/regional offset
programs, or through the use of new GHG-efficient technologies or operational practices that
may be available in the future. The level of GHG offsets needed to achieve no net increase may
be reduced from what is reported in this DEIR, so long as revised estimates of GHG mass
emissions are prepared by a qualified GHG specialist retained by Valley Water and based on
substantial evidence.
Valley Water shall prioritize implementation of offsets generated within or as close to Santa
Clara County as possible but may also purchase offsets from the rest of California and from
other states with offset validity laws at least as strict as California’s, in order of preference.
However, all offset credits must meet the following validation criteria as defined by 17 CCR
95802: the offset credits must be real, permanent, quantifiable, verifiable, enforceable, and
additional. Offset protocols must also be consistent with CARB requirements under 17 CCR
95972. All carbon offsets must meet these requirements and be purchased from programs
verified by a major third-party registry; examples include, but are not limited to, Climate Action
Reserve (CAR), American Carbon Registry, and Verra (formally the Verified Carbon Standard).
All carbon offsets purchased shall be reported publicly by Valley Water at least annually in a
mitigation monitoring report, which will also include documentation of any revised estimates of
GHG mass emissions pursuant to the previous paragraph.
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3.10.3.6 Cumulative Impacts
The Project study area is primarily located in Santa Clara County, which lies in the SFBAAB.
The cumulative context for GHG impacts is the SFBAAB and SJVAB.
The cumulative impacts discussion assesses the potential for the Proposed Project or
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. For GHG impacts, the cumulative scenario projects located within
the SFBAAB and the SJVAB that could result in cumulative impacts include the following:
•

Del Puerto Canyon Reservoir

•

B.F. Sisk Dam Raise and Reservoir Expansion Project

•

Los Vaqueros Reservoir Expansion Project

•

California High-Speed Rail Project

•

Gonzaga Ridge Wind Repowering Project

•

Upper Llagas Creek Flood Protection

•

Anderson Dam Retrofit Project

•

Guadalupe Dam Retrofit Project

•

Calero Dam Seismic Retrofit Project

No single project alone would measurably contribute to an incremental change in the global
average temperature, or to global, local, or microclimates. From the standpoint of CEQA, GHG
impacts relative to global climate change are inherently cumulative. However, the significance
criterion used to assess a project’s individual significance is sufficient to determine if a project’s
GHG emission would have a significant environmental effect or would conflict with an applicable
plan, policy, or regulation adopted for reducing GHG. Thus, if the Proposed Project or
Alternatives A through D would produce GHG emission impacts that are individually significant,
then the Proposed Project or Alternatives A through D impacts would also be cumulatively
considerable. Therefore, because the construction and operation GHG impacts for the
Proposed Project or Alternatives A through D have been found to be significant individually due
to the annual significance threshold being exceeded, their incremental contribution to the
significant cumulative GHG effect would also be cumulatively considerable prior to mitigation.
However, implementation of Mitigation Measures AQ-1, AQ-2, GHG-1, and GHG-2 would be
sufficient to reduce GHG emissions to net zero for the Proposed Project and Alternatives A
through D. Therefore, impacts would not be cumulatively considerable, and would be less than
significant, post-mitigation.
Mitigation Measures for Cumulative Impacts
The mitigation measures outlined in Sections 3.10.3.5 and 3.4.3.5 are applicable to this section
and are not repeated here.
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Hazards and Hazardous Materials

This section describes the environmental setting of the Pacheco Reservoir Expansion Project
(Project) study area with respect to hazards and hazardous materials. It describes the existing
hazards and safety concerns within the vicinity of the Project site and surrounding area. The
Project study area generally encompasses the existing Pacheco Reservoir and the portion of
the North Fork Pacheco Creek watershed upstream to the upper limits of the proposed
expanded reservoir, the corridor associated with Pacheco Creek between North Fork Dam and
State Route 152 (SR 152) improvements at Kaiser-Aetna Road (including and areas associated
with property owner access road improvements, proposed electrical utilities, and water
conveyance facilities.
In addition to describing the environmental setting, this section also provides a discussion on
the regulatory framework and an analysis of impacts associated with the transport, use,
disposal, or accidental release of hazardous materials. It also provides an analysis of impacts
related to adopted emergency response and/or emergency evacuation plans as well as impacts
exposing people or structures to a significant risk involving wildland fires. In addition, Valley
Water has identified design and implementation features (DIF) and mitigation measures
intended to avoid or reduce significant impacts.
3.11.1

Environmental Setting

Section 25501 of the California Health and Safety Code defines hazardous materials as
materials that,
“because of their quantity, concentration, or physical or chemical characteristics,
pose a substantial present or potential hazard to human health and safety or to
the environment if released into the workplace or environment.”
Hazardous materials have been and are commonly used in commercial, agricultural, and
industrial applications, as well as in residential settings. The existing potential sources of
hazardous materials in the Project study area are:
•

Existing use of hazardous materials in the construction and operation of the North Fork
Dam and Pacheco Reservoir;

•

Naturally occurring asbestos (NOA) and naturally occurring metals associated with
geologic formations in the Project study area, including the contributions from the North
Fork Pacheco Creek watershed upstream;

•

Soil-dwelling fungus (Coccidioides) associated with Valley Fever;

•

Potential hazardous building materials in the structures and facilities within the Project
study area that would be demolished, and,

•

Hazardous materials storage or release sites.

3.11.1.1 Existing Use of Hazardous Materials at North Fork Dam and Pacheco Reservoir
North Fork Dam was constructed in1939, forming Pacheco Reservoir at the lower end of the
North Fork Pacheco Creek watershed. The dam and associated reservoir are located in eastern
Santa Clara County and is surrounded on three sides by ranchlands that have been used for
seasonal livestock grazing to varying degrees for more than a century. There is no evidence that
hazardous materials, other than petroleum products (e.g., diesel, propane) used for vehicle fuel
and generators are associated with residential and agricultural activities on ranchlands within
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the Project study area. In addition to the transport of hazardous materials on SR 152, the
primary east-west corridor that connects Interstate 5 and Highway 101, and the occasional use
of hazardous materials by California Department of Transportation (Caltrans) and various
utilities within the SR 152 corridor, there is no evidence of use or storage of hazardous materials
within the Project study area.
Due to the use of lead compounds as gasoline additives between the 1920s and 1970s, aerially
deposited lead (ADL) has been known to accumulate in proximity to public roads. According to
CalEPA (2016) Docket No. ESPO-SMA 15/16-001: Soil Management Agreement for Aerially
Deposited Lead-Contaminated Soils (Health and Safety Code Section 25187[b][5]):
ADL-contaminated soil still exists along roadsides and medians and can also be
found underneath some existing road surfaces due to past construction activities.
The highest lead concentrations are usually found within 10 feet of the edge of
the pavement and within the top six inches of the soil. In some cases, lead is as
deep as two to three feet below the surface and can extend 20 feet or more from
the edge of pavement.
Soils adjacent to SR 152 with the potential to have been impacted by ADL have not yet been
sampled or analyzed.
As part of an environmental hazards desktop review, a regulatory agency database report was
obtained from Environmental Risk Information Services (ERIS), a third-party environmental
database search firm that compiles data from federal, state, tribal, and county agencies. Data
from this report includes hazardous materials use, spills, and cleanup reports for listed
properties within a 1-mile radius of the Project study area. This database report is provided in
the Hazards and Hazardous Materials Appendix. The database provided records of a
Hazardous Materials/Waste Registration Form for the Pacheco Pass Water District (PPWD)
maintained by Santa Clara County Department of Environmental Health (SCCDEH) –
Hazardous Materials Compliance Division. According to the form, the hazardous materials
stored at the North Fork Dam did not exceed the minimum threshold that would otherwise
require a Hazardous Materials Business Plan (HMBP). The hazardous materials maintained
onsite comprised a lead-acid battery used to power instrumentation installed by Valley Water in
the hydro-gauge blockhouse structure, located adjacent to the right abutment atop the existing
embankment dam. SCCDEH records indicate the 15-pound lead-acid battery was stored within
adequate secondary containment, with readily available battery acid neutralizer and emergency
procedures posted nearby. Storage of this hazardous material was subject to a permit
implemented by SCCDEH in December 2004. The permit was closed in November 2012 when
PPWD no longer stored the hazardous materials onsite. Recent communication with Valley
Water staff suggests that no leakage was evident during the time this battery was used and
there is no evidence of hazardous materials at this structure (J. Micko, Personal
Communication, 2021).
3.11.1.2 Existing Naturally Occurring Asbestos and Metals
As discussed in Section 3.9, bedrock underlying most of the Project study area as illustrated in
Figure 2-2 consists of two primary Franciscan Complex units: (1) mélange and (2) low-grade
metasandstone and siltstone with lesser amounts of blueschist, greenstone, chert,
conglomerate, and amphibolite of the Yolla Bolly terrane (Wentworth et al., 1999). Franciscan
Complex mélange, a rock type known to contain chrysotile asbestos, some forms of amphibole
asbestos, and naturally occurring metals, is mapped at a regional scale throughout the
watershed, and shown in Figure 3.9-1. The Franciscan mélange is composed of several rock
types including greywacke, serpentinite, siliceous schist, greenstone, and blueschist. In general,
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serpentinite has not been identified within the Project study area, and as discussed in Section
3.9, it is mapped as minimally present in the upper reaches of the North Fork Pacheco Creek
watershed. Recent research has identified the potential for amphibole asbestos to be present in
the alkali-amphibole group including glaucophane or blueschist (Erskine and Bailey 2018).
Blueschist outcrops have been identified within the Project study area, as well as Franciscan
Complex mélange sandstones and conglomerates, which are potentially composed of detrital
blueschist facies constituents.
NOA, which was identified as a Toxic Air Contaminant (TAC) in 1986 by the California Air
Resources Board (CARB), is present in many parts of California and is commonly associated
with serpentinite and ultramafic rock types. Chrysotile (a form of asbestos from the serpentinite
mineral group) and amphibole asbestos (including crocidolite) are NOA minerals that may
present a human health hazard by inhalation if they become airborne. Some occurrences of
serpentinite and ultramafic rock are also known to have potentially elevated concentrations of
naturally occurring metals such as chromium and nickel (Wilcke 2000) while a combination of
anthropogenic sources, ore deposits, and the presence of organic-rich shales or coal may
contribute to regionally elevated concentrations of arsenic (Duvergé 2011). These metals can
also present a human health hazard through direct exposure and if inhaled when airborne. In
areas with rock or soil containing NOA and naturally occurring metals, dust-generating activities
such as quarrying, general grading and construction, and use of unpaved roads, may contribute
to the presence of airborne NOA and naturally occurring metals. In addition, construction-related
activities may contribute to the direct exposure of naturally occurring metals to construction
workers.
Hazards associated with the potential presence of NOA and metals occur at two scales relative
to the Project: regionally with the potential for accumulation of more than 80 years of sediment
stored in Pacheco Reservoir behind North Fork Dam; and locally within portions of the Project
study area where construction and/or operational activities may occur. To-date, extensive
biological investigations (i.e., floristic surveys) conducted over several years for most of the
Project study area, with the exception of some access roads and the proposed power line, have
not identified any evidence of plants endemic to serpentine rocks (see Section 3.5). As
described in Section 3.9, surface and subsurface geotechnical investigations have not identified
evidence of rock units with NOA or other metals (e.g., chromium, nickel, and arsenic) that could
be considered a TAC.
As part of the Project design, the primary rock types and soils within the Project study area that
would be disturbed during construction at the proposed upstream and downstream dam sites
were analyzed for site-specific concentrations of chrysotile asbestos, amphibole asbestos, and
naturally occurring metals. The analytical data were presented in “Geotechnical Data Report –
Pacheco Reservoir Expansion Project, Volume 1: Phase 1 Dam Explorations and Volume 2:
Phase 1 Other Explorations (Valley Water 2020; Valley Water 2021b). The geologic materials
sampled include Franciscan mélange (sandstone, siltstone, metasiltstone, greywacke,
metagreywacke, phyllite, siliceous schist, and greenschist), soil and landslide deposits derived
from Franciscan mélange, and Franciscan sandstone and siltstone of the Yolla Bolly terrane.
Additional soils were sampled and analyzed by the Project design team in 2021, consisting of
Franciscan Complex-derived quaternary alluvium (sediment accumulated in Pacheco
Reservoir). The samples were composited and submitted for analysis from a combination of
discrete soil and rock samples from test pits and rocks cores as shown in Figure 3.11-1 and
according to Table 3.11-1.
All samples were submitted to State of California-accredited laboratories and analyzed for NOA
and for Title 22 metals, a suite of metals that includes antimony, arsenic, barium, beryllium,
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cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver,
thallium, vanadium, and zinc. NOA and Title 22 metals analyses were performed in accordance
with methodology set forth by overseeing regulatory agencies; NOA was analyzed for Bulk
Asbestos Material by transmission electron microscopy (TEM) according to method U.S.
Environmental Protection Agency (EPA) 600/R-93/116 with CARB 435 sample preparation, and
Title 22 metals were analyzed according to method EPA 6010B / 7471A.
The NOA results were compared to California Air Resources Board (CARB) Airborne Toxic
Control Measures (ATCM) background threshold values, and the metals results were compared
to San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) construction worker
safety environmental screening levels (ESL) and to California thresholds for hazardous waste
classification (Total Threshold Limit Concentrations [TTLC]). SFBRWQCB ESLs are used by
regulatory agencies throughout California to assess whether further action is necessary relative
to cleaning up a given site even though many of these agencies are outside the jurisdictional
boundary of the SFBRWQCB. The relevance of the construction worker exposure pathways is
discussed further in Section 3.11.3.1 Methods and Assumptions. TTLCs are used as acceptance
criteria for landfills to determine whether a material is classified as hazardous or non-hazardous
waste. Furthermore, a Soluble Limit Threshold Concentration (STLC) extraction is required for
those metals which are reported at 10 times or greater than their STLC limit. TTLC and STLC
thresholds and analytical methods are set forth according to Title 22 CCR Section 66261.24:
Characteristic of Toxicity.
The analytical results for NOA for all samples indicated no concentrations were detected above
the laboratory reporting limit of 0.001 percent by weight. This reporting limit is orders of
magnitude below the CARB ATCM background threshold level of 0.25 percent by weight.
The analytical results for metals indicated that arsenic, cobalt, and nickel in some samples
exceeded their respective screening levels, indicating that further investigation and, if
necessary, cleanup would be needed to address the detected chemicals. Specifically, arsenic
was reported in one sample (1530-2) at a concentration of 14 milligrams per kilogram (mg/kg),
exceeding the background threshold level of 11mg/kg. Cobalt was reported in one sample (LS01) at a concentration of 30 mg/kg, exceeding the construction worker ESL of 28mg/kg. Nickel
was reported in seven samples (LAWLER, 1530-2, 1530-3, 1530-4, LS-01, LS-03 and LS-09) at
concentrations ranging from 92 to 290 mg/kg, exceeding the construction worker ESL of 86
mg/kg.
None of the analytical results for metals exceeded their respective TTLCs, indicating that if
these materials are excavated and sent for offsite disposal, they would not have to be sent to a
Class I hazardous waste landfill. However, chromium and nickel were reported to be ten-times
greater than their respective STLC limits in some of the samples analyzed, indicating that
additional sampling and testing may be required for these metals in the event excavated
materials are sent for offsite disposal.
The results of these analyses are summarized in Table 3.11-2 below.
As discussed in Section 3.9: Geology, Soils, Mineral Resources, and Paleontological
Resources, bedrock in the Project study area consists of two primary Franciscan Complex units:
(1) mélange and (2) low-grade metasandstone and siltstone with lesser amounts of blueschist,
greenstone, chert, conglomerate, and amphibolite of the Yolla Bolly terrane (Wentworth et al.,
1999). Franciscan Complex mélange, a rock type known to contain chrysotile asbestos, some
forms of amphibole asbestos, and naturally occurring metals, is mapped regionally throughout
the watershed (see Figure: 3.11-1). The Franciscan mélange is composed of a number of rock
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types including greywacke, serpentinite, siliceous schist, greenstone, and blueschist. In general,
serpentinite has not been identified within the Project study area.
Based on the results of the subsurface investigations to-date, none of the rock types or
sediments analyzed within the Project study area contain NOA at levels above regulatory
thresholds or allowable limits. As described previously, extensive botanical surveys, coupled
with these subsurface investigations, suggest that the occurrence of rock or soil containing NOA
and/or metals is unlikely to be present within the Project study area; ongoing botanical surveys
and geotechnical investigation in conjunction with some access roads and the proposed
powerlines are expected to provide additional information consistent with these conclusions.
Naturally occurring metals are likely present at both a watershed scale and locally within the
footprint of the ground disturbance activities at concentrations exceeding the SFBRWQCB Tier
1 ESLs. However, Tier 1 ESLs are based on the most stringent of the various potential exposure
pathways assessed (including Direct Soil Exposure: Residential, Commercial/Industrial or
Construction Worker, Terrestrial Habitat, Leaching to Groundwater, Gross Contamination, and
Odor Nuisance). Of these potential exposure pathways, Construction Worker Safety is the most
applicable to the Proposed Project and alternatives. As noted in Table 3.11-2, an ESL for total
chromium (trivalent and hexavalent chromium comprise total chromium) applicable to
construction workers has not been established. In conjunction with ongoing geotechnical
investigations, new samples would be analyzed for total chromium, but there is no indication
that levels of chromium in new sampling efforts would exceed those described in Table 3.11-2.
The relevance of exposure pathways is discussed further in Section 3.11.3.1.
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Figure 3.11-1. Soil and Rock Sample Locations in Project Study Area Relative to Geologic
Units
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Table 3.11-1. Sample Origin and Composition
Sample ID
Lawler
1530-20-1
Sample Origin

Test pits: 1, 2, 3,
6, 7, 9, 10, 12

Borings: BA-1, 2

1530-20-2

1530-20-3

1530-20-4

LS-01

LS-03

LS-09

Borings: BA-1, 2

Borings: BA-13,
14, 15

Borings: BA-13,
14, 17

Boring: LS01

Boring: LS03

Boring: LS09

Landslide
deposits,
Siltstone of
Franciscan
mélange

Reservoir
sediment

Reservoir
sediment

Resident
sediment

7.3-7.8';
10.7-11.2; 32.933.5'

0-15.0'

0-13.0'

0-17.5'

Sample
Composition

Soil, landslide
deposits,
Franciscan
mélange

Siltstone,
Sandstone of Yolla
Bolly terrane

Siltstone of Yolla
Bolly terrane

Landslide
deposits,
Siltstone,
Sandstone of
Franciscan
mélange

Sample Depth

3-13'

47.9-48.5'; 156.6157.2'; 250.8251.3'

9.3-9.8';
101-101.8';
170.5-171.4'

3-3.5';
14-15';
20.5-21'

Sample Origin
Relative to the
Upstream Dam Site

Core borrow area
CBA-2: north of
upstream dam
site

Shell borrow area: right abutment of
upstream dam site

Core borrow area: left abutment of
North Fork Dam

Channel restoration area

Source:
Samples LAWLER, 1530-1, 1530-2, 1530-3 and 1530-4 from Geotechnical Data Report – Pacheco Reservoir Expansion Project, Volume 1: Phase 1 Dam Explorations and Volume 2:
Phase 1 Other Explorations (Valley Water 2020, 2021b). Samples LS-01, LS-03 and LS-09 collected and analyzed by the Project design team in 2021.
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Table 3.11-2. Sample Analytical Results
Sample ID

LAWLER

1530-20-1

1530-20-2

1530-20-3

1530-20-4

LS-01

LS-03

LS-09

Const.
ESL 1

Metals analyzed according to EPA Method 6010B / 7471A
Antimony

<1.9

<1.9

<2.0

<2.0

<2.0

<5.7

4.0 J

<4.8

50

Arsenic

10

4.8

14

11

11

10

11

8.6

11 2

Barium

180

110

110

110

350

300

240

230

3,000

Beryllium

0.51

0.62

0.74

0.33

0.39

0.34 J

2.3

0.21 J

27

Cadmium

<0.24

<0.24

<0.26

<0.26

<0.26

<0.95

1.5

<0.80

51

Chromium
(total)

250

26

44

180

140

220

170

140

NE3

Cobalt

25

7.5

18

25

21

30

27

23

28

Copper

47

22

76

59

60

60

51

44

14,000

Lead

9.6

8.8

17

11

13

17

17

14

160

Mercury

0.094 H

0.024

0.12

0.078

0.084

0.098 J

0.094 J

0.077 J

44

Molybdenum

4.2

14

17

5.9

5.8

<1.9

2.3

<1.6

1,800

Nickel

290

67

92

240

190

250

200

170

86

Selenium

<1.9

<1.9

<2.0

<2.0

<2.0

<5.7

<4.8

<4.8

1,700

Silver

<0.24

<0.24

<0.26

<0.26

<0.26

<0.95

<0.80

<0.80

1,800

Thallium

<0.47

<0.49

<0.51

<0.51

<0.52

<5.7

2.3 J

<4.8

3.5

Vanadium

57

27

41

44

47

75

63

56

470

Zinc

78

47

100

91

88

110

98

99

110,000

Bulk Asbestos Material analyzed according to EPA Method 600/R-93/116 and CARB 435
TEM (% by
weight)

<0.0001%

<0.001%

<0.001%

<0.001%

<0.001%

<0.001% <0.001% <0.001%

0.25%4

Source:
Samples LAWLER, 1530-1, 1530-2, 1530-3 and 1530-4 from Geotechnical Data Report – Pacheco Reservoir Expansion Project, Volume 1:
Phase 1 Dam Explorations and Volume 2: Phase 1 Other Explorations (Valley Water 2020, 2021b). Samples LS-01, LS-03 and LS-09
collected and analyzed by the Project design team in 2021.
Notes:
All metals concentrations reported in milligrams per kilogram
1
Environmental Screening Levels, San Francisco Bay Regional Water Quality Control Board, 2019 (Rev. 2): construction worker direct
exposure screening level.
2
Background Threshold Level for Arsenic, from "Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay Region
prepared by Dylan Jacques Duvergè (December 2011)."
3
Construction worker ESL for total Chromium not established. Total Chromium comprised of Chromium III (trivalent) and Chromium VI
(hexavalent).
4
Background Threshold Levels of 0.25% by weight for naturally occurring asbestos, from California Air Resources Board Airborne Toxic
Control Measures 17 CCR § 93105: Asbestos ATCM for Construction, Grading, Quarrying and Surface Mining Operations
J: Concentration less than reporting limit, greater than method detection limit. Laboratory flagged result as an "estimated value."
H: Laboratory flagged the reported value with a H, indicating the holding time was exceeded
< - Indicates the analyte was not detected at or above the indicated laboratory reporting limit.
BOLD indicates analyte was reported above the laboratory reporting limit.
Greyed value indicates concentration exceeded ESL.
Key:
% = percent
EPA = Environmental Protection Agency
ESL = environmental screening level
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3.11.1.3 Soil-dwelling Fungus (Coccidioides) Associated with Valley Fever
Valley fever—sometimes called “San Joaquin Valley fever” or “desert rheumatism”—is an
infection caused by a soil-dwelling fungus (Coccidioides) that, when inhaled, can affect the
lungs, causing respiratory symptoms including cough, fever, chest pain, and tiredness. Valley
fever can be contracted as a result of ground disturbing activities and may be common in soil
types throughout the Project study area. There are no commercially available tests to detect this
fungus in soil (CDC 2021). In 2019, Merced County reported 105 cases, Santa Clara County
reported 78 cases, and Stanislaus County reported 80 cases (equivalent to rates of 37, 4, and
14.3 cases per 100,000 population, respectively) (CDPH 2020).
3.11.1.4 Hazardous Building Materials in Existing Structures
Overall, the rural lands within the Project study area are minimally developed and most of the
land is used for some degree of seasonal livestock grazing (see Section 3. 13 Land Use and
Planning). The primary existing improvements include the existing North Fork Dam and
appurtenant structures, and several small ranch/residential structures located within the Project
study area along North Fork Pacheco Creek, several miles upstream of Pacheco Reservoir.
The North Fork Dam was constructed by PPWD in 1939 to store runoff water from the North
Fork Pacheco Creek watershed. A small structure (i.e., hydro-gauge blockhouse) is located
adjacent to the right abutment on the crest of the dam. Although the precise year of construction
is uncertain, review of historical aerial photographs indicate that it may have been built
coincident with the initial dam construction.
The ranch/residential structures are located approximately five and a half miles upstream from
North Fork Dam. The parcel is accessed by an unpaved road that parallels the shoreline of
Pacheco Reservoir and follows North Fork Pacheco Creek upstream to this rural development.
This rural development includes a single-family residence, out-buildings, and ranch-related
developments (i.e., barns, ponds, corrals). Although the history of the parcel development is
unknown, the desktop analysis, including a review of historical topographic maps (USGS 1921)
and cultural resource records indicate that the parcel was developed with structures as early as
1921; historical information refers to this development as the O’Connor Ranch. Due to access
restrictions, this parcel of land was not available at the time the Draft EIR was prepared.
Existing facilities that were constructed prior to 1975 may contain hazardous building materials
that could present a public health risk if disturbed during demolition or renovation. Potential
hazardous building materials that may be encountered include asbestos-containing materials
(ACM), electrical equipment such as transformers and fluorescent light ballasts that contain
polychlorinated biphenyls (PCB) or di-2-ethylhexyl phthalate (DEHP), fluorescent lights
containing mercury, and lead-based paints (LBP). In addition, historic ranching operations
commonly require the use and storage of petroleum products for equipment maintenance and
refueling, herbicides for weed abatement, and pond maintenance. In addition, solid waste
associated with site operations and human waste associated with site occupancy may have
resulted in residual hazardous materials existing onsite through solid waste burial and/or
incineration and human waste septic disposal. Because an onsite investigation and hazardous
materials inventory has not yet been completed for this parcel; the presence of potential
hazardous materials is presumed pending further investigation.
The source of the fill materials historically used in the construction of the North Fork Dam was
not well documented. Based on review of aerial photographs; however, a large portion of the fill
appears to have been obtained from the western valley wall and bottom immediately north of
the dam (USDA 1939). This area is mapped as Franciscan Complex sandstone and shown in
Figure 3.11-1. Thus, rocks containing naturally occurring asbestos are potentially present in the
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existing North Fork Dam, but geotechnical investigations to-date have not identified any rock
units that contain NOA or other hazardous materials (see Section 3.9 for additional details on
these investigations).
The hydro-gauge blockhouse, spillway, bridges, and appurtenant dam facilities were
constructed prior to 1975. To date, there is no information that suggest these facilities may
contain hazardous building materials that could present a public health risk if disturbed during
an accident or during demolition or renovation. In conjunction with ongoing design efforts, these
facilities would be assessed, to determine if potential hazardous building materials may be
encountered (e.g., include ACM, electrical equipment such as transformers and fluorescent light
ballasts that contain PCBs or DEHP, fluorescent lights containing mercury, and LBP) prior to
project approval.
3.11.1.5 Hazardous Materials Storage and Releases
An environmental hazards desktop review was prepared to identify any recognized
environmental conditions (REC) 1 associated with the Project study area or adjacent parcels of
land that would require disclosure through the CEQA process. As part of this review, ERIS
Physical Setting Report (see the Hazards and Hazardous Materials Appendix) was prepared
that summarizes information available from federal, state, tribal, and county agencies for any
listings within a 1-mile radius of the Project study area. Table 3.11-3 presents the single
disclosed parcel in the Project study area and Table 3.11-4 presents the disclosed listings within
1 mile of the Project study area.
Table 3.11-3. Database Report – Listings for Properties
Listed Facility Name/Address1
PPWD – North Fork Dam
17610 Pacheco Pass Highway
Hollister, CA 95023
APN: 898-49-002 (Santa Clara Co.)

Database Listing
Santa Clara CUPA

Distance/Direction from
Project Study Area
Within Project Study Area

REC?
(YES / NO)
NO

The PPWD-North Fork Dam is listed as a Hazardous Materials Storage Facility with minimal storage. No additional
information was provided in the environmental database report. This listing is within the Project study area;
however, given the minimal quantities and no reported underground features or releases, it is not considered a
parcel with a REC and no further assessment appears warranted at this time.
Key:
1
Listed facility address provided by environmental database report may not accurately reflect physical address of property.
See ERIS Physical Setting Report in the Hazards and Hazardous Materials Appendix for additional information.
Key:
CUPA = Certified Unified Program Agency
PPWD = Pacheco Pass Water District
REC = Recognized Environmental Condition

Recognized environmental conditions are developed established by utilizing information on the parcel (i.e., property) to determine
if the physical setting may have contributed to adverse environmental conditions of a property (e.g., above ground or underground
tank used to store petroleum products).

1
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Table 3.11-4. Database Report – Listings for Sites in General Vicinity of Project Study Area with
Potential to Impact Project Study Area
Distance/Direction from
REC?
Database Listing
Listed Facility Name/Address1
Project Study Area
(YES / NO)
T-Mobile West Corporation
28890 Pacheco Pass Highway
Gilroy, CA 95020
APN: 078-040-015-000 (Merced Co.)

GILROY CUPA

Approximately 10,000 feet to
NO
the east-southeast2

The T-Mobile West Corporation is listed with a CERS ID of 10720354. No additional information was provided in the
environmental database report. Given the minimal quantities and no reported underground features or releases, this
listing is not considered an environmental concern associated with the Project study area and no further
assessment appears warranted at this time.
Sprint PCS
38777 Dinosaur Point Road
Hollister, CA 94023
APN: 898-46-002 (Santa Clara Co.)

GILROY CUPA

Approximately 1,600 feet to
the east-southeast

NO

The Sprint PCS facility is listed as a Hazardous Materials Storage Facility with minimal storage. No additional
information was provided in the environmental database report. Given the minimal quantities and no reported
underground features or releases, this listing is not considered an environmental concern associated with the
Project study area and no further assessment appears warranted at this time.
NEXTEL-SITE CA 1511
38777 Dinosaur Point Road
Hollister, CA 94023
APN: 898-46-002 (Santa Clara Co.)

SANTA CLARA CUPA

Approximately 1,600 feet to
the east-southeast

NO

The Nextel-Site is listed as a Hazardous Materials Storage Facility with minimal storage. No additional information
was provided in the environmental database report. Given the minimal quantities and no reported underground
features or releases, this listing is not considered an environmental concern associated with the Project study area
and no further assessment appears warranted at this time.
Pacheco State Park
38778 Dinosaur Point Road
Hollister, CA 95023
APN: 898-14-001 (Santa Clara Co.)

LUST

Approximately 820 feet to the
NO
east-southeast

The Pacheco State Park listing is related to a gasoline leaking underground storage tank (LUST) release to soil
which received closure from the Regional Water Quality Control Board (RWQCB) on January 31, 2006. According to
the RWQCB closure letter, one 1,000-gallon gasoline underground storage tank (UST) was removed on April 1,
1998. Three groundwater monitoring wells were installed and showed no detections of petroleum constituents.
Residual petroleum hydrocarbon contamination exists in soil in the former tank pit area (14 parts per million (ppm)
of total petroleum hydrocarbons as gasoline; 0.12 ppm of benzene, 0.38 ppm of toluene, 0.83 ppm of xylenes, and
0.13 ppm of ethylbenzene). Given the distance to the Project study area, media involved, and regulatory status, this
facility is not considered an environmental concern associated with the Project study area and no further
assessment appears warranted at this time.
California State Parks Pacheco Park
38787 Dinosaur Point Road
Hollister, CA 95023
APN: 078-030-012-000 (Merced Co.)

RCRA NON-GEN

Approximately 615 feet to the
NO
east-southeast

The California State Parks Pacheco State Park listing stated there are no records and as of October 2020, there
were no compliance monitoring/enforcement records associated. No additional information was provided in the
environmental database report. Given there were no reported underground features or releases, this listing is not
considered an environmental concern associated with the Project study area and no further assessment appears
warranted at this time.
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Table 3.11-4. Database Report – Listings for Sites in General Vicinity of Project Study Area with
Potential to Impact Project Study Area (contd.)
Distance/Direction from
REC?
Database Listing
Listed Facility Name/Address1
Project Study Area
(YES / NO)
AT&T Mobility
International Turbine Research
38787 Dinosaur Point Road
Santa Nella, CA 95322
APN: 078-030-012-000 (Merced Co.)

MERCED CUPA

Approximately 615 feet to the
NO
east-southeast

The AT&T Mobility Facility is listed as a having two permits for hazardous material storage. No additional
information was provided in the environmental database report. Given there were no reported underground features
or releases, this listing is not considered an environmental concern associated with the Project study area and no
further assessment appears warranted at this time.
Notes:
1
Listed facility address provided by environmental database report may not accurately reflect physical address of property.
2
Listed facility is not located within the 1-mile radius considered in regulatory agency database report.
See ERIS Physical Setting Report in the Hazards and Hazardous Materials Appendix for additional information.
Key:
CERS = California Environmental Reporting System
CUPA = Certified Unified Program Agency
LUST = leaking underground storage tank
RCRA NON-GEN = Resource Conservation and Recovery Act Non-Generator. Non-Generators do not presently generate
hazardous waste.
REC = Recognized Environmental Condition
SCVWD = Santa Clara Valley Water District

The ERIS Physical Setting Report (see Hazards and Hazardous Materials Appendix) documents
a search of local and regional environmental sources to obtain information pertaining to and/or
indications of RECs in connection with the Project study area. Records requests could not be
sent for portions of the Project study area that only had assessor parcel numbers. Therefore,
records requests were only sent for provided physical addresses associated with the Project
study area. Table 3.11-5 summarizes information available from the local and regional agencies.
Table 3.11-5. Environmental Records from Local and Regional Agencies
Agency Name
Finding
Contact Information

County of Santa Clara
Department of Environmental Health
1555 Berger Drive Suite 300
San Jose, CA 95112

Pacheco Reservoir Expansion Project
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The County of Santa Clara Department of Environmental Health provided
available records for the addresses associated with the Project study area
on January 29, 2021. Records available consisted of California
Environmental Reporting System (CERS) hazardous materials inventory
summaries for the AT&T Mobility station at the Bell Town Pull Off which
contains lead acid batteries, hazardous materials clearance forms for cell
site, and official notices of inspection of cell sites. Notice of inspection
forms for the North Fork Dam Facility indicated there was lead acid
battery storage in a hydro-gauge blockhouse. According to the notice of
inspection for HH Holding LLC located at 16110 Pacheco Pass Highway,
Gilroy, CA there is a 500-gallon aboveground diesel tank, one 500-gallon
aboveground gasoline tank, one 1,000-gallon propane tank, and 12 solar
batteries. Given there were no violations or indication of a release, these
records are not considered an environmental concern associated with the
Project study area.
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Table 3.11-5. Environmental Records from Local and Regional Agencies (contd.)
Agency Name
Finding
Contact Information
RWQCB, Central Coast Region
895 Aerovista Place, Suite 101
San Luis Obispo, CA 93401
Online Database:
https://geotracker.waterboards.ca.gov/

The RWQCB’s online database (Geotracker) was searched on February
5, 2021. No records were available for facilities within the Project study
area.
The Pacheco State Park located at 38778 Dinosaur Point, Gilroy,
California had a closed LUST case dated January 31, 2006 for soil only.
This facility is discussed above in Table 3.11-4

DTSC
700 Heinz Avenue, Unit 200
Berkeley, CA 94710
Online database:
http://www.envirostor.dtsc.ca.gov

According to a letter dated February 5, 2021, no records were available
for facilities in the Project study area. Additionally, the DTSC online
database (Envirostor) was searched, and no records were found for the
Project study area or surrounding properties.

CalGEM
5816 Corporate Avenue, Suite 200
Cypress, CA 90630
Online database:
https://www.conservation.ca.gov/calge
m/Pages/Well-Search.aspx

Stantec reviewed the CalGEM online well search database (Well Finder)
on February 5, 2021. According to the database, there are no known
current or former oil wells on the Project study area or within a one-mile
radius of the Project study area.

Note:
See ERIS Physical Setting Report in the Hazards and Hazardous Materials Appendix for additional information.
Key:
CA = California
CalGEM = California Geologic Energy Management Division
CERS = California Environmental Reporting System
DTSC = Department of Toxic Substances Control
RWQCB = Regional Water Quality Control Board

As noted in Table 3.11-4, some of the parcel physical addresses correlate poorly with the Project
study area. This is not uncommon in database searches for facilities in rural, undeveloped
areas. Subsequent analysis of the listed addresses relative to publicly available aerial imagery
and county assessor’s maps indicated that the North Fork Dam listing in Table 3.11-3 is the only
listing within the Project study area. Based on information provided in ERIS Physical Setting
Report (see Hazards and Hazardous Materials Appendix) none of the properties listed in Table
3.11-4 listed facilities would have any physical or environmental nexus to the Project study area.
3.11.2

Regulatory Framework

3.11.2.1 Federal Laws, Regulations, and Policies
Resources Conservation and Recovery Act 42 USC 6901 et seq.
Resources Conservation and Recovery Act (RCRA) is a federal statute designed to provide
“cradle to grave” control of hazardous waste by imposing management requirements on
generators and transporters of hazardous wastes, and on owners and operators of treatment,
storage, and disposal facilities. The EPA is responsible for administering the RCRA. RCRA has
been amended and strengthened by Congress numerous times. In November 1984, the Federal
Hazardous and Solid Waste Amendments were passed. In 1992, the Federal Facility
Compliance Act strengthened the enforcement of RCRA at Federal facilities. Most recently, in
1996, the Land Disposal Program Flexibility Act was added to provide regulatory flexibility for
land disposal of certain kinds of wastes. RCRA may apply to the transportation of hazardous
Pacheco Reservoir Expansion Project
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materials to or from the Project site if such materials are identified or required as part of Project
construction or long-term operations and maintenance activities.
U.S. Department of Transportation Hazardous Materials Transportation Act (49 USC 5101)
The Hazardous Materials Transportation Act regulates interstate transport of hazardous
materials and wastes. This act specifies driver training requirements, load labeling procedures,
and container design and safety requirements. Transporters of hazardous wastes must also
meet the requirements of other statutes, such as the RCRA. The Hazardous Materials
Transportation Act requires that carriers report accidental releases of hazardous materials to the
U.S. Department of Transportation at soon as is practical (49 Code of Federal Regulations
Subsection C). Incidents that must be reported include deaths, injuries requiring hospitalization,
and property damage exceeding $50,000. The U.S. Department of Transportation, the Federal
Highway Administration, and the Federal Railroad Administration are the agencies responsible
for administering the Hazardous Materials Transportation Act. This law may apply to the
transportation of hazardous materials to or from the Project site if such materials are identified
or required as part of Project construction or long-term operations and maintenance activities.
The Federal Motor Carrier Safety Administration (49 Code of Federal Regulations Part
382)
The Federal Motor Carrier Safety Administration, a part of the U.S. Department of
Transportation, issues regulations concerning highway routing of hazardous materials, the
hazardous materials endorsement for a commercial driver’s license, highway hazardous
material safety permits, and financial responsibility requirements for motor carriers of hazardous
materials. These regulations may apply to the storage and transportation of hazardous materials
to or from the Project to reduce the possibility of spills.
Occupational Safety and Health Administration (29 USC 15)
The Occupational Safety and Health Act (OSHA) defines occupational health and safety
standards, with the goal of providing employees with a safe working environment. The California
Occupational Safety and Health Administration (Cal/OSHA) is the agency responsible for
administering this Federal act in California. The Occupational Safety and Health Administration
regulations apply to workplaces and cover activities ranging from confined space entry to toxic
chemical exposure. Employers are required to provide a workplace free of recognized hazards
that could cause serious physical harm. Cal/OSHA regulates workplace exposure to hazardous
chemicals and activities through workplace procedures and equipment requirements (29 U.S.
Code 651–678). Cal/OSHA regulations would apply to construction activities and long-term
operations and maintenance activities.
Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S. Code §136 et seq. [1996])
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) provides for Federal regulation of
pesticide distribution, sale, and use (“pesticides” includes any herbicide, insecticide, rodenticide,
algaecide, fungicide, or any combination of substances intended to prevent, destroy, or repel
any pest). All pesticides distributed or sold in the United States must be registered (licensed) by
the EPA. Before EPA may register a pesticide under FIFRA, the applicant must show, among
other things, that using the pesticide according to specifications "will not generally cause
unreasonable adverse effects on the environment.'' FIFRA defines the term ''unreasonable
adverse effects on the environment'' to mean: ''(1) any unreasonable risk to man or the
environment, taking into account the economic, social, and environmental costs and benefits of
the use of any pesticide, or (2) a human dietary risk from residues that result from a use of a
pesticide in or on any food inconsistent with the standard under section 408 of the Federal
Food, Drug, and Cosmetic Act.'' Training is required for workers in pesticide-treated areas and
certification and training for applicators of restricted use pesticides. This law may apply to the
Pacheco Reservoir Expansion Project
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use, storage, and transportation of regulated insecticides, fungicides and rodenticides that may
be necessary as part of the Project, particularly with respect to management of invasive plant or
wildlife species.
Clean Air Act
The Clean Air Act (CAA) protects the general public from exposure to airborne contaminants
that are known to be hazardous to human health. Under the CAA, US EPA established National
Emissions Standards for Hazardous Air Pollutants (NESHAP) which are emissions standards for
air pollutants that may cause an increase in fatalities or in serious, irreversible, or incapacitating
illness. Asbestos was one of the first hazardous air pollutants regulated by NESHAPs.
Compliance with the asbestos NESHAP regulations protects the public by minimizing the
release of asbestos fibers during activities involving the processing, handling, and disposal of
asbestos-containing material (e.g., NOA).
3.11.2.2 State Laws, Regulations, and Policies
California Building Code/California Fire Code
The California Building Code Chapter 7A and California Fire Code (CFC) Chapter 49 include
regulations adopted to increase the ability of buildings constructed in any Fire Severity Zone to
resist the intrusion of flames or burning embers projected by a vegetation fire. The intent is to
reduce structure loss associated with wildfire.
The CFC Title 24 Part 9 contains regulations consistent with nationally recognized and accepted
practices for safeguarding life and property from the hazards of fire and explosion, dangerous
conditions arising from the storage, handling, and use of hazardous materials and devices, and
hazardous conditions in the use or occupancy of buildings or premises. The CFC also contains
provisions to assist emergency response personnel. These fire-safety related building standards
are referenced in other parts of Title 24 of the CFC.
County building inspectors, California Department of Forestry and Fire Protection (CAL FIRE),
and local fire agencies are responsible for enforcing the requirements (California Code of
Regulations (CCR) Title 24, Part 2). These codes may be applicable to the construction and use
of new Project facilities (e.g., pump station).
Caltrans Processes and Procedures
Although the Project is not a transportation project, it is subject to the Caltrans requirements for
projects that would encroach on a Caltrans easement (SR 152). The process of compiling
accurate information regarding hazardous materials, hazardous waste and contamination
includes: performing project screening and initial site assessment (ISA); performing a
preliminary site investigation in the event the ISA identifies a potentially contaminated site; and
performing a detailed site investigation if applicable (Caltrans 2014). The outcome of this
process would be documented in the Preliminary Environmental Analysis Report required by
Caltrans to support issuance of an encroachment permit.
California Code of Regulations, Title 13, Vehicle Code
In addition to the RCRA hazardous waste transportation standards, California regulates the
transportation of hazardous waste originating or passing through the state. State regulations are
contained in the CCR, Title 13, Vehicle Code. Hazardous waste must be regularly removed from
generating sites by licensed hazardous waste transporters. Transported materials must be
accompanied by hazardous waste manifests.
The California Highway Patrol and California Department of Transportation (Caltrans) are
responsible for enforcing Federal and State regulations pertaining to the transport of hazardous
Pacheco Reservoir Expansion Project
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materials through California. The California Highway Patrol enforces materials and hazardous
waste labeling and packaging regulations that prevent leakage and spills of material in transit
and provides information to cleanup crews in the event of an incident. Vehicle and equipment
inspection, shipment preparation, container identification, and shipping documentation are all
part of the responsibility of the California Highway Patrol. The California Highway Patrol
conducts regular inspections of licensed transporters to assure regulatory compliance. The
California Highway Patrol and Caltrans also respond to hazardous materials transportation
emergencies. Caltrans has emergency chemical spill identification teams at locations
throughout the state. California Code of Regulations, Title 13 and additional policies from
Caltrans and California Highway Patrol may apply to the transportation of hazardous materials
to or from the Project site if such materials are identified or required as part of Project
construction or long-term operations and maintenance activities.
California Department of Toxic Substances Control
The mission of the Department of Toxic Substances Control (DTSC) is to protect California’s
people and environment from harmful effects of toxic substances by restoring contaminated
resources, enforcing hazardous waste laws, reducing hazardous waste generation, and
encouraging the manufacture of chemically safer products. The DTSC establishes standards for
the management of hazardous waste, including regulation of the generation, transportation, and
disposal of hazardous waste. The California DTSC, part of the California Environmental
Protection Agency (CalEPA), regulates the generation, transportation, treatment, storage, and
disposal of hazardous waste under the RCRA and the State Hazardous Waste Control Act.
Standards or regulations from the California DTSC may apply to the transportation, storage, or
handling of hazardous materials to or from the Project site if such materials are identified or
required as part of Project construction or long-term operations and maintenance activities.
California Department of Pesticide Regulation, 3 CCR Food and Agriculture, Division 6.
Pesticides and Pest Control Operations
This section of the CCR addresses the use of pesticides and pest control operations
(“pesticides” includes any herbicide, insecticide, rodenticide, algaecide, fungicide, or any
combination of substances intended to prevent, destroy, or repel any pest). These regulations
provide pesticide registration and licensing procedures, lists of restricted materials, work and
worker safety requirements, and environmental protections for groundwater, surface water, air,
and aquatic environments. Valley Water and its contractors will be required to comply with
California Department of Pesticide Regulation (DPR) regulations.
California Department of Water Resources, Division of Safety of Dams
At the State level, the responsibility for the supervision of dams and reservoirs is assigned to the
California Department of Water Resources and delegated to the Division of Safety of Dams
(DSOD). California Water Code Division 3, Part 1, Chapter 5, Article 1 requires that DSOD
prove written approval of plans and specifications prior to construction of any new dam or
reservoir. A new dam associated with the Project would require DSOD approval in response to
an application from Valley Water.
California Environmental Protection Agency Unified Program
The CalEPA Unified Program was created to protect California’s citizens from hazardous waste
and materials. CalEPA has certified 83 local government agencies as California Unified Program
Agencies, including Merced and Santa Clara Counties’ Environmental Health Departments,
which are responsible for implementing the hazardous waste and materials standards for five
different State agencies including: CalEPA, DTSC, Governor’s Office of Emergency Services,
CAL FIRE, and the State Water Resources Control Board (CalEPA 2021). Under the Unified
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Program, the administration, permit, inspection, and enforcement activities are consolidated for
the following environmental and emergency management programs (CalEPA 2021):
•

Aboveground Petroleum Storage Act

•

Area Plans for Hazardous Materials Emergencies

•

California Accidental Release Prevention Program

•

Hazardous Materials Release Response Plans and Inventories (Business Plans)

•

Hazardous Material Management Plan and Hazardous Material Inventory Statements
(CFC)

•

Hazardous Waste Generator and Onsite Hazardous Waste Treatment (tiered permitting)
Programs

•

Underground Storage Tank Program

These standards may apply to the transportation, storage, or handling of hazardous materials to
or from the Project site if such materials are identified or required as part of Project construction
or long-term operations and maintenance activities. They may also apply in the unlikely event
that hazardous materials are released during Project construction or long-term operations and
maintenance activities.
San Francisco Bay Regional Water Quality Control Board
In 2000, the SFBRWQCB first published human health risk-based screening levels (RSL) for
over 100 commonly detected contaminants at sites with impacted soil and groundwater. The
RSLs were revised in 2003 to become ESLs and their scope broadened to include directexposure screening levels for construction and trench workers (SFBRWQCB 2007 User’s
Guide), ecological risk and nuisance/gross contamination concerns (SFBRWQCB 2019 User’s
Guide). The ESLs are conservative risk-based screening levels initially informed by EPA Region
9 Preliminary Remediation Goals and CalEPA California Human Health Screening Levels.
Although initially developed to regulate water quality for the San Francisco Bay Basin Water
Quality Control Plan, the conservative, risk-based ESLs have been adopted by many California
regulatory agencies as default screening levels. The Project study area site does not formally
belong within the San Francisco Bay Basin Water Quality Control Plan; however, SCCDEH
relies on the SFBRWQCB ESLs to evaluate risk to human health and the environment at sites
throughout Santa Clara County enrolled in their Site Cleanup Program (SCCDEH 2019). 2
California Emergency Plan
The current California Emergency Plan was developed in 2017 to facilitate and coordinate
responses to natural or human-caused emergencies consistent with the requirements of the
California Emergency Services Act (Cal OES 2017). Emergency prevention and response to
hazardous materials incidents are part of the State plan that is administered by the Governor’s
Office of Emergency Services (formerly California Emergency Management Agency). In 2017,
the 2009 Emergency Response Plan was updated and retitled, and the Emergency
Management Agency was merged with the Public Safety Communications Office and renamed
the California Governor’s Office of Emergency Services (Cal OES). Coordinating agencies
include CalEPA, the California Highway Patrol, CAL FIRE, local fire departments, the California
National Guard, Caltrans, California Department of Fish and Wildlife, regional water quality
2

Neither the CCRWQCB nor the Sacramento Valley RWQCB have established ESLs for their respective jurisdictions.
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control boards (RWQCB), and other emergency service providers. These plans may apply in the
unlikely event that hazardous materials are released during Project construction or long-term
operations and maintenance activities.
Hazardous Material Management Plan and Hazardous Material Inventory Statements
The California Hazardous Materials Release Response Plans and Inventory Law of 1985
requires preparation of hazardous materials business plans and disclosure of hazardous
materials inventories. A business plan includes an inventory of hazardous materials handled,
facility floor plans showing where hazardous materials are stored, an emergency response plan,
and provisions for employee training in safety and emergency response procedures (Health and
Safety Code, Div. 20, Ch. 6.95, Art. 1). Statewide, California DTSC has primary regulatory
responsibility for managing hazardous materials, with delegation of authority to local
jurisdictions that enter into agreements with the state. Local agencies administer these laws and
regulations. The Project would require the use, transport, and disposal of a wide array of
hazardous materials at various locations and quantities throughout the Project study area.
Hazardous Waste Control Act
The California Hazardous Waste Control Act governs hazardous waste management and
cleanup in the State (Health and Safety Code, Chapters 6.5–6.98). The act mirrors RCRA and
imposes a “cradle to grave” regulatory system for handling hazardous waste in a manner that
protects human health and the environment. It requires all businesses to report the quantity and
locations of hazardous materials on an annual basis if the business stores (a) more than 55
gallons of a liquid or 500 pounds of a solid hazardous material, (b) more than 200 cubic feet of a
compressed gas, or (c) a radioactive material that is handled in quantities for which an
emergency plan is required. Businesses falling within these limits must prepare a HMBP, which
includes spill prevention, containment, and emergency response measures and a contingency
plan.
County Environmental Health Departments and the CalEPA’s Certified Unified Program
Agencies assume responsibility for enforcing local hazardous waste reporting requirements.
Sites that store, handle, or transport specified quantities of hazardous materials are inspected
annually. There are currently no known hazardous material sites in the immediate study area.
This regulation may apply to the presence of hazardous substances in the study area if
hazardous substances are identified during Project pre-construction field investigations and
Project construction activities; and to the transportation of hazardous materials to or from the
Project site if such materials are identified or required as part of Project construction or longterm operations and maintenance activities.
Worker Safety Requirements
Regulations pertaining to the use of hazardous materials in California workplaces are provided
in CCR Title 8 and include requirements for safety training, availability of safety equipment,
accident and illness prevention programs, hazardous substance exposure warnings, and
emergency action and fire prevention plan preparation. Cal/OSHA standards are more stringent
than federal OSHA regulations. Cal/OSHA assumes primary responsibility for developing and
enforcing workplace safety regulations in the State. Cal/OSHA also enforces hazard
communication program regulations that contain training and information requirements,
including procedures for identifying and labeling hazardous substances, communicating
information related to hazardous substances and their handling, and preparing health and safety
plans to protect workers and employees at hazardous waste sites. Cal/OSHA requirements
would apply if hazardous materials were stored, handled, or transported as part of Project
construction or long-term operations and maintenance activities.
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California Air Resources Board
CARB is the agency responsible for coordination and oversight of State and local air pollution
control programs in California and for implementing the California Clean Air Act (CCAA). The
CCAA, which was adopted in 1988, required CARB to establish California ambient air quality
standards (CAAQS). CARB has promulgated ATCMs for several source categories that are
codified in the CCR Section 93105. Asbestos ATCM for Construction, Grading, Quarrying and
Surface Mining Operations protects public health and the environment by requiring the use of
best available dust mitigation measures to prevent off-site migration of asbestos-containing dust
from road construction and maintenance activities, construction and grading operations, and
quarrying and surface mining operations in areas of ultramafic rock, serpentine, or asbestos.
The ATCM defines an asbestos-containing material as any material that has an asbestos
content of 0.25 percent or greater (CARB 2001). The excavation, transport, and placement of
rock and soil associated with Project construction may require an asbestos dust mitigation plan
be submitted and approved by the respective air district before the start of construction.
State Water Resources Control Board’s Water Quality Control Policy for Siting, Design,
Operation, and Maintenance of Onsite Wastewater Treatment Systems Policy
Requirements for siting, design, operation, maintenance, and management of onsite wastewater
systems are specified in the State Water Resources Control Board’s Water Quality Control
Policy for Siting, Design, Operation, and Maintenance of Onsite Wastewater Treatment Systems
(OWTS Policy) adopted on June 19, 2012, under Resolution No, 2018-0019. The OWTS Policy
sets forth a tiered implementation program with requirements based upon levels (tiers) of
potential threat to water quality. The OWTS Policy includes a conditional waiver of waste
discharge requirements for onsite systems that comply with the policy.
The OWTS Policy, including future revisions, is incorporated into the Central Coast RWQCB
Basin Plan and is administered by SCCDEH. The Basin Plan’s OWTS policy applies to this
Project with respect to proposed development of a restroom and associated septic tank and
leach field in close proximity to the proposed pump station facility.
Electric and Magnetic Fields
The California Public Utilities Commission (CPUC) issued decision 93-11-013 on November 2,
1993. The purpose of this decision was to establish rules and procedures for addressing the
potential health effects of electric and magnetic fields of utility electrical facilities. This decision
specifically requires the state’s investor-owned electric utility companies to implement: no-cost
and low-cost steps to reduce EMF levels; development of EMF design guidelines; and uniform
residential and workplace EMF measurement programs. The development of the proposed
powerlines on the eastern side of the Project study area would conform with current CPUC EMF
guidelines.3
3.11.2.3 Regional and Local Laws, Regulations, and Policies
Bay Area Air Quality Management District
Bay Area Air Quality Management District (BAAQMD) maintains and manages air quality
conditions in the San Francisco Bay Area Air Basin (SFBAAB), including Santa Clara and San
Benito Counties, through a comprehensive program of planning, regulation, enforcement,
technical innovation, and promotion of the understanding of air quality issues. The clean air
strategy of BAAQMD includes the preparation of plans and programs for the attainment of the

In the event, the proposed powerline is operated and maintained by Western Area Power Authority (WAPA), as a federal agency,
WAPA would not be subject to CEQA, nor CPUC requirements. WAPA would comply with its current policy to pursue and implement
alternative design and siting approaches for new transmission facilities to reduce exposure to EMF (WAPA 2005).

3
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NAAQS and CAAQS, adoption and enforcement of rules and regulations, and issuance of
permits for stationary sources. BAAQMD also inspects stationary sources, responds to citizen
complaints, monitors ambient air quality and meteorological conditions, and implements other
programs and regulations required by the CAA and CCAA.
Projects located in the SFBAAB are subject to BAAQMD’s rules and regulations. Specific rules
applicable to the Proposed Project and alternatives include BAAQMD administration of 17 CCR
Section 93105: Asbestos ATCM for Construction, Grading, Quarrying and Surface Mining
Operations. 17 CCR Section 93105. According to the BAAQMD Asbestos ATCM Regulatory
Advisory,
The ATCM applies to road construction and maintenance, construction and
grading operations, and quarries and surface mines when the activity occurs in
an area where naturally-occurring asbestos is likely to be found. Areas are
subject to the regulation if they are identified on maps published by the
Department of Conservation as ultramafic rock units or if the Bay Area Air Quality
Management District (District) or owner/operator has knowledge of the presence
of ultramafic rock, serpentine, or naturally-occurring asbestos on the site. The
ATCM also applies if ultramafic rock, serpentine, or asbestos is discovered during
any operation or activity (BAAQMD 2002).
If the ATCM is found to apply, then
Construction projects that will disturb more than one acre must prepare and
obtain district approval for an asbestos dust mitigation plan. The plan must
specify how the operation will minimize emissions and must address specific
emission sources. Regardless of the size of the disturbance, activities must not
result in emissions that are visible crossing the property line (BAAQMD 2002).
Exemptions may be granted:
1) if a geological evaluation demonstrates that ultramafic rock or serpentine is not
likely to be found; 2) for road construction and maintenance activities in a remote
location; or 3) for the processing of rock from an alluvial deposit (BAAQMD
2002).
The Project would require use, transport and disposal of hazardous materials and hazardous
waste that may be subject to BAAQMD requirements.
San Joaquin Valley Air Pollution Control District
San Joaquin Valley Air Pollution Control District (SJVAPCD) is the public health agency
overseeing air quality management strategies for central valley residents. SJVAPCD
administers State standards in Stanislaus and Merced Counties, including the CARB ATCM for
NOA. The Project would require use, transport, and disposal of hazardous materials and
hazardous waste that may be subject to SJVAPCD requirements.
County of Santa Clara Department of Environmental Health
The SCCDEH oversees assessment and mitigation of contaminated sites to protect
groundwater resources, human health, safety, and the environment. Since July 1, 2004, the
SCCDEH has served as the local oversight agency for investigations and cleanup of petroleum
releases from underground storage tanks (UST) through implementation of the Local Oversight
Program contract with the State Water Resources Control Board.
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County of Santa Clara DEH Hazardous Materials Compliance Division
The Hazardous Materials Compliance Division was established in 1983 with the adoption of the
local Hazardous Materials Storage Ordinance, which regulates the storage of hazardous
materials both above and below ground. Passage of Senate Bill 1082 in 1993 required
consolidation of State-mandated hazardous waste and hazardous materials management
programs within a singled Unified Program, to be administered by a Certified Unified Program
Agency (CUPA). Hazardous Materials Compliance Division has been certified by the State to be
the CUPA to administer the six CUPA programs throughout Santa Clara County, except in the
cities of Santa Clara, Gilroy, and Sunnyvale, which are themselves CUPAs. The Project would
require use, transport, and disposal of hazardous materials and hazardous waste within Santa
Clara County that would be subject to county requirements.
Santa Clara County Office of Emergency Services
The Santa Clara County Office of Emergency Services (OES) is the county agency responsible
for preparation of the Santa Clara County Emergency Plan and all supporting documentation
(Santa Clara County 1994). The Emergency Plan is an “all-hazard” plan, designed on the
premise that all kinds of emergencies share common response needs (i.e., fire suppression, law
enforcement, medical attention). The Plan also describes the circumstances which justify
activation of its procedures when a disaster or a possible disaster threatens the safety of
persons or property anywhere within the county (Santa Clara County 1994). Justifiable causes
include:
•

Air pollution

•

Riot

•

Fire

•

Epidemic

•

Flood

•

Storm

•

Earthquake

•

War

The portion of the Project study area within Santa Clara County would be subject to the
requirements of the county’s emergency plan.
Merced County Office of Emergency Services
The Merced County OES coordinates planning, response, recovery, and mitigation activities for
wide-scale disasters and emergencies. OES partners with incorporated and unincorporated
cities, special districts, and some private agencies to coordinate and maintain Emergency
Operations Plans according to the National Incident Management System for the County.
Contained within the Merced County Emergency Operations Plan is guidance for handling and
managing large-scale incidents and disasters including public health threats (Merced County
2017). The Merced County Department of Public Health, Division of Environmental Health
(MCDEH) serves as the CUPA for Merced County, overseeing the six State-mandated
programs. The portion of the Project study area within Merced County would be subject to the
requirements of the county’s emergency operations plan.
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Control and Oversight of Pesticide Use (ISO Document Q751D02)
Valley Water established policies and procedures for pesticide approval, purchasing, acquisition,
handling, use, storage, transportation, disposal, and reporting in a manner consistent with all
Valley Water permits, the California Environmental Quality Act (CEQA), and the DPR (Valley
Water 2014). These policies and procedures do not replace the need for regulatory permits and
only apply to Valley Water work activities once these permits are in place. These policies and
procedures apply to all Valley Water-owned or operated facilities and staff, contractors,
permittees, and suppliers. The goal is to minimize the environmental risk and exposure resulting
from its pesticide use by employing Best Management Practices (BMP) and alternatives to their
use to the maximum extent practicable and to facilitate the safe use of pesticide by qualified
staff and contractors. Project contractors will be required to comply with the regulatory programs
overseen by Valley Water.
Santa Clara County General Plan Safety and Noise Section
The Safety and Noise section of the Santa Clara County General Plan (1994) identifies
strategies and policies to manage hazards and hazardous materials in the County. The Plan
identifies the following applicable policy to manage hazards and hazardous materials:
•

Policy C-HS 14: All feasible measures to safely and effectively manage hazardous
materials and site hazardous materials treatment facilities should be used, including
complying with all Federal and State mandates.

This policy may apply to the transportation, storage, or handling of hazardous materials to or
from the Project site if such materials are identified or required as part of Project construction or
long-term operations and maintenance activities.
Santa Clara County General Plan Health & Safety Chapter
The Health & Safety Chapter of the Santa Clara County General Plan provides an overview of
countywide hazards, hazardous materials, management responsibilities and management
issues which relate directly to the land use policies contained in the General Plan (Santa Clara
County 1994). This chapter evaluates the natural and built environment for potential hazards,
including but not limited to those related to:
•

Hazardous Materials; and

•

Natural Hazards.

The Health & Safety Chapter of the Santa Clara County General Plan Hazardous Materials
Strategy #1: Manage Hazardous Materials Safely and Efficiently states:
By adhering to adopted building and development standards, the County and
cities can ensure that new development is designed and maintained in a manner
that will shield or distance people and the environment from dangerous materials
and activities.
Policies and Implementation for Hazardous Materials Strategy #1 state:
C-HS 14
All feasible measures to safely and effectively manage hazardous materials and
site hazardous materials treatment facilities should be used, including complying
with all federal and state mandates.
This strategy and policy may apply to the presence of hazardous substances in Santa Clara
County if hazardous substances are identified during Project hazardous substance
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investigations or Project construction activities associated with upgrades to electrical
transmission lines (e.g., staging area) and road improvements.
Merced County General Plan
The Health and Safety Element of the Merced County General Plan (2013) identifies goals to
manage hazards and hazardous materials in the County. Relevant goals include Goal HS-5,
which aims “protect Merced County residents, visitors, and property through providing for the
safe use, storage, transport, and disposal of hazardous materials and wastes” (Merced County
2015). This goal may apply to the presence of hazardous substances in Merced County if
hazardous substances are identified during Project hazardous substance investigations or
Project construction activities associated with upgrades to electrical transmission lines (e.g.,
staging area) and road improvements.
Stanislaus County General Plan
Chapter 5 – Safety Element of the 2015 Stanislaus County General Plan identifies the County
as the local CUPA responsible for writing and updating Hazardous Materials Area Plans for the
public safety response in the jurisdiction) and providing guidelines for the HMBP for local
businesses designated as handlers of hazardous materials (Stanislaus County 2016). These
guidelines may apply to the presence of hazardous substances in Stanislaus County if
hazardous substances are identified during Project hazardous substance investigations or
Project construction activities associated with upgrades to electrical transmission lines (e.g.,
staging area) and road improvements.
3.11.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to hazards and hazardous materials.
3.11.3.1 Methods and Assumptions
This section provides a general discussion related to methods and analytical criteria used to
analyze potential hazards and hazardous materials effects of the Proposed Project and
alternatives is qualitative, focusing on two types of impacts associated with hazards and
hazardous materials: (1) the potential to encounter hazardous materials including PCBs,
mercury vapors, DEHP, LBP, or ACM building materials, NOA and metals, and contaminated soil
or groundwater 4 associated with the construction and operation of the Proposed Project or an
action alternative and (2) accidental release of hazardous materials during construction and
operations, including accidental release of hazardous materials (e.g., fuels, oils) during
transportation to and from sites related to construction and operations. Short-term impacts of
hazards and hazardous materials during construction (six to eight years) and long-term impacts
of hazards and hazardous materials during operations are analyzed.
Because they are both conservative and widely used as the standard throughout California (and
in Santa Clara County, where the majority of the Project study area occurs), SFBRWQCB Tier 1
ESLs were initially selected as the baseline threshold for evaluating the presence of naturally
occurring metals within, or upstream of the Project study area. However, some of the exposure
pathways listed in the Tier 1 ESL tables did not apply to this Project, such as the residential and
commercial settings. The selection of Construction Worker as the primary exposure pathway

There is no evidence of contaminated groundwater within or adjacent to the Project study area, nor was this issued identified in
scoping. An in-depth discussion of groundwater quality is provided in Section 3.12.

4
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receptor related to this project is based on the following information in the SFBRWQCB 2019
User Guide:
The activities for this receptor typically include intensive exposures to surface
and subsurface soil during excavation, maintenance, and building construction
projects. A construction worker is assumed to be exposed to contaminated soil
during the work day for the duration of a single on-site construction project,
lasting one year. Even though work durations are typically of shorter length due
to the short-term nature of typical construction projects, chronic toxicity
information was used when developing screening levels for the construction
worker receptor. This approach is more conservative than using subchronic
toxicity values since it combines relatively short exposure duration with a chronic
toxicity value).
The locations of known existing hazardous materials sites or areas where there is potential for
undiscovered NOA or metals in relation to proposed construction areas and operating facilities
were considered when determining the potential for encountering contaminated soil or
groundwater that could result in a release of hazardous materials and a potential threat to public
health and safety.
Potential construction activity impacts to emergency evacuation plans for the various State and
local emergency management jurisdictions were researched to determine if the Project or
alternatives would conflict with emergency evacuation procedures and construction controls,
and mitigation measures were identified where necessary.
Construction activity is primarily located in Santa Clara County, with commuter and haul truck
trips west through San Benito County and east through Merced County. Some of the
improvements to property owner access roads would occur in Merced and Stanislaus Counties.
Exposure of people or structures to a significant risk of loss of injury or death involving wildfires
focuses on the use and occupancy of ranchlands within the Project study area, as well the
temporary construction workforce necessary to implement the Proposed Project or an action
alternative.
Applicable Design and Implementation Features
DIFs include Valley Water BMPs and Project-Specific Avoidance and Minimization Measures
(PAMM) applicable to the resource’s impacts. Applicable DIFs are applied to evaluate whether
impacts are significant. Section 2.3.4 provides a full description of each DIF. The DIFs
applicable to this resource include the following:
•

BMP HM-8: Ensure Proper Vehicle and Equipment Fueling and Maintenance – This
BMP will minimize impacts related to hazardous materials by not allowing fueling or
servicing to occur in a waterway or immediate floodplain if possible, providing
containment for any accidental spills, keeping equipment clean, and inspecting
equipment for leaks.

•

BMP HM-10: Utilize Spill Prevention Measures – This BMP will prevent the accidental
release of chemicals, fuels, lubricants, and non-storm drainage water.

•

BMP WQ-17: Manage Sanitary and Septic Waste -- This BMP will require temporary
sanitary facilities to be located onsite where overflow or spillage will not enter a
watercourse directly or directly or indirectly.
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•

PAMM AQ-1: Dust and Emission Control Measures – This PAMM will implement
requirements of the BAAQMD and SJVAPCD in addition to reducing the potential for onsite workers to contract Valley Fever through dust-generating activities.

•

PAMM AQ-2: Vehicle Speed -- This PAMM will reduce fugitive dust emissions by limiting
vehicle speeds on unpaved roads to 15 miles per hour.

•

PAMM HM-1: Post Areas Where Pesticides Will Be Used – This PAMM will require
posting of areas where pesticides are to be used in compliance with federal, state, and
local, and product label requirements.

•

PAMM HM-2: Restrict Vehicle and Equipment Cleaning to Appropriate Locations – This
PAMM will require vehicles and equipment to be washed at designated areas approved
by Valley Water where no run-off could enter a water body.

•

PAMM HM-3: Incorporate Fire Prevention Measures: – This PAMM will reduce risk of fire
by requiring spark arrestors, fire suppression equipment, fire extinguishers, and
prohibiting smoking except in designated areas.

•

PAMM HM-4: Avoid Impacts from Naturally Occurring Asbestos or Heavy Metals – This
PAMM will require BAAQMD and SJVAPCD dust control and notification measures along
with an Excavated Materials Management Plan if naturally occurring asbestos or heavy
metals are identified within rock, soils, or sediments subject to grading or excavation
activities.

•

PAMM HM-5: Demolition and Disposal of Existing Buildings – This PAMM will require
any demolition and disposal activities to meet all federal, state, and local requirements
related to hazards and hazardous materials.

•

PAMM HM-6: Hazards and Hazardous Materials – This PAMM will minimize the
environmental risk and exposure from pesticide use by complying with all pesticide
application restrictions and policies, pesticide usage requirements, restrictions on
herbicide use in upland areas, and also ensures proper hazardous materials
management.

•

PAMM Fire-1: Fire Protection and Prevention Plan – This PAMM will require preparation
and implementation of a Fire Protection and Prevention Plan to minimize risk of wildfire.

•

PAMM Const-1: Construction Material Disposal Plan – This PAMM will require
development and implementation of a Hazardous Materials Business Plan (HMBP)
including measures to recycle or reuse demolished materials (e.g., steel, copper wire,
concrete, asphalt) as required and where practical. The HMPB will also identify
procedures necessary to sample materials to identify potential hazardous materials and
hazardous waste prior to handling or disposal; define the type and extent employee
training, including the use of protective equipment; and establish specific procedures for
proper handling of hazardous waste and/or materials to limit the potential for accidental
releases of and exposure to hazardous materials.
PAMM TR-1: Traffic Management Plan – This PAMM will require preparation and
implementation of a Transportation Management Plan (TMP). This TMP will include
measures to notify agencies and the public in the event of an incident associated with
use or transport of hazardous waste or hazardous materials. Construction strategies will
be developed in coordination with Caltrans and CHP to minimize or avoid transport of
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hazardous waste or hazardous materials during peak traffic conditions or temporary road
delays/closures.
3.11.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or alternatives to the Proposed Project would have significant
impacts on hazards and hazardous materials if it were to:
•

Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials;

•

Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials
into the environment;

•

Be located on a site which is included on a list of hazardous materials sites compiled
pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment;

•

Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies;

•

Impair implementation of or physically interfere with an adopted emergency response
plan or emergency evacuation plan; or

•

Expose people or structures, either directly or indirectly, to a significant risk of loss, injury
or death involving wildland fires.

3.11.3.3 Topics Eliminated from Further Discussion
The 2017 Initial Study, CEQA question IX (c) was eliminated due to the fact that there are no
existing or proposed schools within one-quarter mile of the Project study area, and there would
be no impact. Similarly, CEQA question IX (e) related to proximity of the Project to an airport
was determined to be no impact since there are public airports within or in close proximity to the
Project study area.
3.11.3.4 Impacts
Table 3.11-6 provides a summary of hazards and hazardous materials impacts with
implementation of the Proposed Project, No Project Alternative, or alternatives to the Proposed
Project. Table 3.11-6 also provides a summary comparison of impacts of the Proposed Project
to the other alternatives (i.e., No Project Alternative and Alternatives A through D), indicating
whether the impacts of the other alternatives are similar to, more severe, or less severe than
those of the Proposed Project. It should be noted that these comparisons present the most
severe impact determination, and this impact may be based on impacts from either the
construction of Project facilities or from long-term operations and maintenance.
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Table 3.11-6. Summary of Hazards/Hazardous Materials Impacts and Mitigation Measures
Level of
Level of
Mitigation
Proposed Project
Significance
Significance with
Impact
Measures
and Alternatives
Before Mitigation1
Mitigation1
Impact Haz-1: Create a
significant hazard to the public
or the environment through the
routine transport, use, or
disposal of hazardous
materials

Impact Haz-2: Create a
significant hazard to the public
or the environment through
reasonably foreseeable upset
and accident conditions
involving the release of
hazardous materials into the
environment
Impact Haz-3: Be located on a
site which is included on a list
of hazardous materials sites
compiled pursuant to
Government Code Section
65962.5 and, as a result,
would it create a significant
hazard to the public or the
environment

Impact Haz-4: Create worker
health hazard(s) beyond limits
set by health and safety
regulatory agencies

Impact Haz-5: Impair
implementation of or physically
interfere with an adopted
emergency response plan or
emergency evacuation plan
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Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (=)

--

NI (=)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table 3.11-6. Summary of Hazards/Hazardous Materials Impacts and Mitigation Measures (condt.)
Impact Haz-6: Expose people
or structures, either directly or
indirectly, to a significant risk of
loss, injury or death involving
wildland fires

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (+)

--

LTS (+)

Alt D

LTS (+)

--

LTS (+)

Notes:
1
Symbols within parentheses provide relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are more or less severe than
those of the Proposed Project. It should be noted that these comparisons present the most severe impact determination, and
this impact may be based on impacts from either the construction of Project facilities or from long-term operations and
maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative

LSM = Less Than Significant with Mitigation
LTS = Less Than Significant
NI = No Impact
S = Significant

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.
Construction
Construction of the dam for the Proposed Project, including the spillway, inlet/outlet works, and
pump station at the upstream site, would require the excavation, transportation, and disposal of
large quantities of native soil and rock (soil and rock units are described in Section 3.11.1). The
excavation of material would originate primarily from on-site borrow sources and transport would
occur using a combination of permanent and temporary access roads. In addition, the
excavation of the dam site to a depth of 30 to 40 feet would require excavation of 926,000 cubic
yards, some of which would be processed for use as hardfill mix. Construction of the hardfill
dam at this location would require 3,565,400 cubic yards of hardfill mix and 34,000 cubic yards
of concrete. Excess excavated materials not used for construction or restoration purposes
would be disposed of at one of four on-site disposal areas that have a combined disposal
volume of 5,200,000 cubic yards.
The native soil and rock to be excavated, transported, and disposed of have potentially
hazardous concentrations of naturally occurring metals and/or NOA. The areas of potential
ground disturbance are not mapped as ultramafic rock units, and the presence of ultramafic
rock, serpentine, or NOA have not been identified within the footprint of proposed ground
disturbance. The preliminary chemical analytical data of soil and rock samples suggest that
NOA is not present at concentrations exceeding the regulatory threshold of 0.25 percent by
weight (Valley Water 2020, 2021a, 2021b). It was not feasible to conduct initial sampling and
analysis of all rock and soil that could be potentially disturbed, although the preliminary soil and
rock samples were selected to represent the various geologic units onsite. Borrow areas SB-1,
SB-3, and SB-4 were not specifically sampled. However, SB-1, SB-3, and SB-4 are mapped as
predominantly consisting of Franciscan Yolla Bolly terrane, which was representatively analyzed
in composite samples 1530-20-1 and 1530-20-2.
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Two naturally occurring metals were reported in sample 1530-20-2 at concentrations exceeding
their respective screening levels (see Table 3.11-2: Sample analytical results). The sample
exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019).
The excavation, transport, and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment to NOA and naturally
occurring metals through direct contact and/or dust inhalation. In addition to the movement of
materials, the exposure of 493 acres in the first few years of construction would expose soil and
rock materials to erosional processes over the course of several construction seasons, thereby
transporting the potentially hazardous material. Collectively, construction workers, the public
and the environment could be exposed to hazardous material through several means, including
wind erosion, water erosion, and mechanical abrasion of earthen materials in exposed work
areas and from spillage from mechanical equipment and haul trucks. Borrow areas, disposal
areas, and other exposed surfaces would be susceptible to potential erosion unless properly
managed or until stabilized by vegetation cover. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
The Proposed Project would include ground disturbance of potentially hazardous material
through the construction of water conveyance facilities, including 10,800 feet of pipeline using
both open trench and trenchless technology (350 feet of tunnel encased with concrete under
Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and connect the
inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco
Conduit would be replaced to facilitate the tie in with the new pipeline. These ground disturbing
activities could expose construction workers, the public, and the environment to potentially
hazardous materials associated with naturally occurring metals. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Decommissioning of North Fork Dam would include removal of the dam embankment to an
elevation consistent with reestablishing a functional North Fork Pacheco Creek channel, as well
as removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location. The
existing structure on the crest of North Fork Dam was used by PPWD, then subsequently by
Valley Water to store instrumentation necessary to measure releases into North Fork Pacheco
Creek. In addition to batteries used to power this equipment, conversation with Valley Water
staff suggest that there may be materials that could be considered hazardous and would be
subject to survey or testing requirements prior to demolition. In the event that testing of
materials used to construct or operate this structure (e.g., electrical equipment containing PCBs,
fluorescent lights containing mercury vapors, lead-based paint, asbestos containing materials)
result in the identification of hazardous materials, a site-specific management and disposal plan
consistent with regulatory requirements will be developed consistent with PAMM-HM6 to
determine the decommissioning activities necessary to prevent exposure of construction
workers, the public, and the environment to potentially hazardous materials. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Under the Proposed Project, about 1.8 miles of the historic channel of North Fork Pacheco
Creek that was initially inundated by the existing Pacheco Reservoir in 1939 would be restored
to provide salmonid spawning and rearing habitat. Approximately 1,000,000 cubic yards of
residual sediments deposited in the existing reservoir inundation area would be excavated and
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either transported to disposal sites or stabilized in upland areas away from the restored channel
in order to restore the historic channel planform and profile. The channel restoration process
would involve development of two additional channels necessary to route the outflows from the
expanded reservoir: a spillway return channel to convey flows to the restoration channel, and an
outlet works return channel sized to convey 3,000 cubic feet per second (cfs) into the restoration
channel during emergency drawdown operations. Construction of these channels would result in
excavation and placement of soil and rock materials throughput this portion of the Project study
area over the course of several years.
The channel restoration area within the existing reservoir was sampled and analyzed in
composite samples LS-01, LS-03, and LS-09. NOA was not reported at concentrations
exceeding regulatory thresholds. Of the three samples analyzed, one sample exceeded the
Construction Worker Safety ESL for Cobalt, and all three samples exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019). These ground disturbing activities could
expose construction workers, the public, and the environment to potentially hazardous materials
associated with naturally occurring metals. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
The Proposed Project would include construction of a new electrical substation and 4.1 miles of
70 kilovolt (kV) powerline. In addition to the 17,000 yards of imported fill necessary to provide a
stable, temporary staging area and helicopter landing zone on the eastern edge of the Project
study area, 26 permanent power pole pads would be constructed for this powerline. All
construction activities associated with building these pads would be performed using heavy
equipment flown to each pad site using a heavy-lift helicopter to avoid impacts to an existing
network of native surface roads and trails. In addition to the imported fill necessary for
construction of the staging area and landing zone, the construction of this element would result
in the excavation or placement of 36,200 cubic yards of material. There would be no movement
of material between pad locations. All pole pads would be located on ridges or upslope positions
in areas generally mapped as Franciscan Formation mélange (not as serpentinite or ultramafic
rock). Although the ground disturbance locations have not been sampled or analyzed, there is
potential for the presence of naturally occurring metals at concentrations that exceed regulatory
thresholds. Therefore, the excavation and disposal of these potentially hazardous materials
(e.g., NOA) could result in the exposure of construction workers, the public, and the
environment through direct contact and/or dust inhalation. With implementation of the DIFs
described below, this impact would be less than significant because a significant hazard to the
public or the environment would not be created.
The Proposed Project would include a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Permanent modifications and improvements (i.e., tight diamond interchange with overpass) to
the SR 152/Kaiser-Aetna Road intersection is proposed that would facilitate access to the
construction site for the new dam and associated facilities. The location of this interchange,
permanent and temporary roads, and associated improvements is generally mapped as
Franciscan Formation mélange and Yolla Bolly terrane (not as serpentinite or ultramafic rock).
As these ground disturbance locations have not been sampled or analyzed, there is potential for
the presence of naturally occurring metals at concentrations to exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment through direct contact
and/or dust inhalation. With implementation of the DIFs described below, this impact would be
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less than significant because a significant hazard to the public or the environment would not be
created.
Under the Proposed Project, construction of a new 1.6 mile 2-lane paved frontage road would
connect Kaiser-Aetna Road with a network of permanent paved roads that would provide
access to the proposed dam crest, spillway, pump station, and other facilities. This road would
cross several ephemeral drainages tributary to Pacheco Creek and would include a new bridge
over North Fork Pacheco Creek downstream of North Fork Dam. Construction of this frontage
road would result in excavation or placement of 39,900 cubic yards. Construction of an
additional 2 miles of permanent paved access roads would result in excavation or placement of
51,300 cubic yards of material. Auxiliary access roads, including a short road to access the
Pacheco Conduit tie in would require construction of about 4 miles of single lane aggregate
surface road that would result in excavation or placement of 90,260 cubic yards, with about
3,630 cubic yards used to surface these roads. Consistent with the overall geology within the
Project study area, road construction areas are generally mapped as Franciscan Formation
mélange, Yolla Bolly terrane, and Quaternary alluvial deposits (not as serpentinite or ultramafic
rock). With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
Road improvements to three existing property access roads would allow landowners access to
their property where their existing access roads would be inundated by the expanded reservoir.
These roads would be improved to address localized drainage and surfacing needs; in some
locations existing culverts may be replaced on intermittent or ephemeral drainages. Collectively,
almost 30 miles of road would be improved to some degree and an estimated 27,300 cubic
yards of aggregate would be placed on these roads to improve the durability and drainage.
Road improvement areas are generally mapped as Franciscan Formation mélange, Yolla Bolly
terrane, and Quaternary alluvial deposits (not as serpentinite or ultramafic rock). However, there
is potential for the presence of naturally occurring metals at concentrations exceeding regulatory
thresholds where isolated excavation could occur (e.g., drainage features). Therefore, the
excavation and disposal of these potentially hazardous materials could result in the exposure of
construction workers, the public, and the environment to naturally occurring metals through
direct contact and/or dust inhalation. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Proposed Project construction would require the transport, use, and disposal of hazardous
materials from the removal of structures and facilities subject to inundation. These include a
residential building, outbuildings for equipment or livestock, wells, septic tank, leach field,
livestock corrals, and fencing associated with the ranchland use operations. These existing
structures may contain electrical equipment containing PCBs, fluorescent lights containing
mercury vapors or fluorescent light ballasts containing PCBs or DEHP, lead-based paint, and
asbestos containing materials. The transport and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment.
With implementation of the DIFs described below, this impact would be less than significant
because a significant hazard to the public or the environment would not be created.
The DIFs identified in Section 3.11.3.1 would minimize the potential for significant hazard to the
public or the environment through the routine transport, use, or disposal of hazardous materials
during the construction activities described above. Implementation of PAMM HM-4 and PAMM
HM-6 would enact procedures requiring that hazardous materials are properly identified,
handled, and disposed of. All field personnel would know how to respond when toxic materials
are discovered, and materials must be removed and legally disposed of at a permitted off-site
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facility. In addition, fugitive dust emission controls must be enacted to reduce the potential for
the release of hazardous material to construction workers, the public, or the environment.
PAMM AQ-1 and PAMM AQ-2 include procedures for mitigating potential release of hazardous
materials through dust generating activities, erosion, or track-out. These DIFs would apply to
any ground disturbing activities associated with construction of the new hardfill dam, including
the spillway, inlet/outlet works, pump station and water conveyance facilities, channel
restoration, electrical substation and powerline installation, and temporary and permanent
access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be removed
and legally disposed of at a permitted off-site facility. Implementation of PAMM Const-1 would
require Valley Water’s contractors to recycle or reuse demolished materials as required and
where practical. Other demolished materials would be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. Contractors must develop and
implement an HMBP which would define employee training, use of protective equipment, and
other procedures to provide an adequate basis for proper handling of hazardous materials,
thereby limiting the potential for accidental releases of and exposure to hazardous materials.
These DIFs would apply to the decommissioning of the North Fork Dam and appurtenant
structures, and the rural infrastructure subject to inundation within the expanded reservoir. The
Proposed Project would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline, and jet fuel would
be used for construction activities throughout the Project study area; on-site fuel requirements
are estimated to be 10.1 million gallons. The routine use, or an accidental spill of, a hazardous
material used during construction could result in exposure or an inadvertent release, which
could adversely affect construction workers, the public, and the environment. Over the course of
the construction period, more than 63,500 trips 5 would be made by vehicles that use, or
transport hazardous materials or controlled substances that could create a hazard to the public
or the environment if a discharge occurs. PAMM HM-6 would require that quantities of toxic
materials, including fuels and lubricants would be stored as far away as possible from surface
waters with secondary containers capable of containing 110 percent of the primary containers.
BMP HM-8 would require that no fueling of servicing would be done in a waterway or immediate
floodplain unless equipment in these locations are not readily relocated (e.g., pumps,
generators). BMP HM-10 would include measures for prevention and response for accidental
releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and equipment
cleaning to appropriate locations to reduce the potential for discharge of hazardous materials to
water bodies.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities be located where overflow or
spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential for exposure.
Operations
Under the Proposed Project, the expanded reservoir and associated facilities would be
unstaffed and operated remotely most of the time, although operation and maintenance
activities would require the use of hazardous materials. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary, and hazardous materials associated with routine operations and maintenance of
the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or
accidental spill, of a hazardous material used for operations and maintenance could result in
exposure or an inadvertent release, which could adversely affect onsite personnel, the public,
and the environment.
As described under the preceding “Construction” Section, potential impacts associated with
operations can be reduced through implementation of BMP HM-8, BMP HM-10, PAMM HM-1,
and PAMM HM-6. These DIFs would require Valley Water to prepare and implement a HMBP,
which would require that hazardous materials used for operations and maintenance be used
and stored properly in appropriate containers, with secondary containment as needed to contain
a potential release. All hazardous materials must be used, stored, transported, and disposed of
in compliance with the code requirements of SCCDEH, and Caltrans, which require measures
for the safe storage and handling of hazardous materials. By adhering to manufacturer’s
guidelines and following best management practices, the hazards associated with use of these
hazardous materials can be minimized. With the implementation of these DIFs, this impact
would be less than significant because a significant hazard to the public or the environment
would not be created.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
Construction
The regulations cited in Section 3.11.2 are intended to ensure that hazardous materials are
transported, used, stored, and disposed of in a safe and legal manner, to protect construction
workers’ safety, the public, and the environment. They are also intended to reduce the potential
for construction-related fuels or other hazardous materials to be released into the environment,
including stormwater and downstream receiving water bodies.
As described in Impact Haz-1, construction would require the excavation and transportation of
large quantities of native soil and rock in a manner that could result in an upset or accident
involving the release of hazardous materials into the environment. As described in Section
3.11.1, the areas subject to excavation and grading within the Project study area are not
mapped as ultramafic rock units, and the presence of ultramafic rock, serpentine, or NOA have
not been identified within the Project study area based on extensive biological surveys and
focused geotechnical investigations at dam and borrow site locations.
Two naturally occurring metals (nickel and arsenic) were reported for one sample site; sample
1530-20-2 at concentrations exceeding their respective screening levels (see Table 3.11-2). This
sample exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019). As described for Impact Haz-1,
clearing, grading and on-site transport of materials during construction would expose soil and
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rock materials to erosional processes during the construction period in a manner that could
result in an upset or accidental release of hazardous waste or hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because the risk of an upset or accidental release would be minimized or avoided.
The Proposed Project would include ground disturbance of potentially hazardous material
through the construction of water conveyance facilities, including 10,800 feet of pipeline using
both open trench and trenchless technology (350 feet of tunnel encased with concrete under
Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and connect the
inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco
Conduit would be replaced to facilitate the tie in with the new pipeline. These ground disturbing
activities could also allow for upset or accident conditions that could potentially release
hazardous materials associated with naturally occurring metals to the environment. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Decommissioning of North Fork Dam would occur as described in Impact Haz-1. The existing
structure on the crest of North Fork Dam was used by PPWD, then subsequently by Valley
Water to store instrumentation necessary to measure releases into North Fork Pacheco Creek.
In addition to batteries used to power this equipment, conversation with Valley Water staff
suggest that there may be materials that could be considered hazardous and would be subject
to survey or testing requirements prior to demolition. In the event that testing of materials used
to construct or operate this structure as described in Impact Haz-1 result in the identification of
hazardous materials, a site-specific management and disposal plan consistent with regulatory
requirements would be developed consistent with PAMM HM-6 to determine the
decommissioning activities necessary to prevent creating potential upset or accident conditions
allowing for the release of hazardous materials to the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Under the Proposed Project, about 1.8 miles of the historic channel of North Fork Pacheco
Creek upstream from North Fork Dam would be restored as described under Impact Haz-1.
Construction of these channels would result in excavation and placement of soil and rock
materials throughput this portion of the Project study area over the course of several years. As
described in Impact Haz-1, these ground disturbing activities could create potential upset or
accident conditions, allowing for the release of hazardous materials associated with naturally
occurring metals to the environment. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
The Proposed Project would include construction of a new electrical substation and 4.1 miles of
70 kV powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. As described in
Impact Haz-1, all construction activities associated with building these pads would be performed
using a heavy-lift helicopter. While rock and dirt would not be transported from the constructed
pole pads, the associated staging area would also be used as for refueling and maintaining
helicopters over a several year period. This could result in upset or accidental release of
hazardous waste or hazardous materials to the environment. With implementation of the DIFs
described below, this impact would be less than significant because a significant hazard to the
public or the environment would not be created.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-34

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

As described in Impact Haz-1, a combination of new permanent and temporary roads and
improvements would facilitate access to the construction site for the new dam and associated
facilities. The excavation, transport, and disposal of these potentially hazardous materials used
or generated could create upset or accident conditions, allowing for the release of hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described under Impact Haz-1, improvements to three existing property access roads would
enhance landowners’ access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Proposed Project construction would require the transport of hazardous materials from the
removal of structures and facilities subject to inundation. These include a residential building,
outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals, and
fencing associated with the ranchland use operations. These existing structures may contain
electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint, and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could create
potential upset or accident conditions allowing for the release of hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
The PAMMs identified in Section 3.11.3.1 would minimize the potential for upset or accident
conditions to create a significant hazard to the public or the environment involving release of
hazardous materials to the environment during the construction activities described above.
Similar to the PAMMs discussed in Impact Haz-1, the PAMMs presented below serve to reduce
the potential for reasonably foreseeable upset and accident conditions involving the release of
hazardous materials into the environment.
Implementation of PAMM HM-4 and PAMM HM-6 includes procedures requiring that hazardous
materials are properly identified, handled, and disposed of. All field personnel would know how
to respond when toxic materials are discovered, and materials must be removed and legally
disposed of at a permitted off-site facility. In addition, fugitive dust emission controls must be
enacted to reduce the potential for the release of hazardous material to the environment. PAMM
AQ-1 and PAMM AQ-2 enact procedures for mitigating potential release of hazardous materials
through dust generating activities, erosion or track-out. These PAMMs would apply to any
ground disturbing activities associated with construction of a dam, including the spillway,
inlet/outlet works, pump station and water conveyance facilities, channel restoration, electrical
substation and powerline installation, and temporary and permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be
transported and legally disposed of at a permitted off-site facility. Implementation of PAMM
Const-1 would require recycle or reuse of demolished materials as required and where practical.
Other demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements. A HMBP would be developed and implemented that
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would define employee training, use of protective equipment, and other procedures to provide
an adequate basis for proper handling of hazardous materials, thereby, limiting the potential for
accidental releases of and exposure to hazardous materials. These PAMMs would apply to the
decommissioning and disposal of the North Fork Dam and appurtenant structures, and the
infrastructure subject to inundation within the expanded reservoir. The Proposed Project would
utilize more than 40 unique types of equipment that utilize some form of petroleum-based fluid
for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be used for construction
activities throughout the Project study area; on-site fuel requirements are estimated to be 10.1
million gallons. The routine use, or an accidental spill, of a hazardous material used during
construction could result in an inadvertent release to the environment. Over the course of the
construction period, more than 63,500 trips 6 would be made by vehicles that use or transport
hazardous materials or controlled substances that could create a hazard to the public or the
environment if a discharge occurs. PAMM HM-6 would require that quantities of toxic materials,
including fuels and lubricants would be stored as far away as possible from surface waters with
secondary containers capable of containing 110 percent of the primary containers. BMP HM-8
would require that no fueling of servicing would be done in a waterway or immediate floodplain
unless equipment in these locations are not readily relocated (e.g., pumps, generators). BMP
HM-10 would include measures for prevention and response for accidental releases of fuels or
other toxic substances. PAMM HM-2 would restrict vehicle and equipment cleaning to
appropriate locations to reduce the potential for discharge of hazardous materials to water
bodies. With the implementation of these BMPs and PAMMs, this impact would be less than
significant.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential release to the environment.
Operations
Under the Proposed Project, the expanded reservoir and associated facilities would be
unstaffed and operated remotely most of the time, although operation and maintenance
activities would require the use of hazardous materials periodically. Maintenance activities
would include infrequent facility and equipment inspections, preventative maintenance, and
repairs. Such maintenance could entail the use of heavy equipment and hand tools for repairs
or landscaping, if necessary, and hazardous materials associated with routine operations and
maintenance of the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The
routine use, or accidental spill, of a hazardous material used for operations and maintenance
could result in an inadvertent release, which could adversely affect the environment.
Potential impacts associated with operations would be reduced through implementation of BMP
HM-8, BMP HM-10, PAMM HM-1, P and PAMM HM-6. These BMPs and PAMMs would require
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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preparation and implementation of a HMBP, which would require that hazardous materials used
for operations and maintenance be used and stored properly in appropriate containers, with
secondary containment as needed to contain a potential release. All hazardous materials must
be used, stored, transported, and disposed of in compliance with the code requirements of
SCCDEH, and Caltrans, which require measures for the safe storage and handling of
hazardous materials. By adhering to manufacturer’s guidelines and following BMPs, the hazards
associated with the use and transport of these hazardous materials can be minimized. With the
implementation of these BMPs and PAMMs, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
Construction
As described in the ERIS Physical Setting Report (see Hazards and Hazardous Materials
Appendix), no known hazardous material sites were identified within the Project study area. The
only site identified within a 1-mile radius of construction areas comprises a former gasoline
leaking underground storage tank (LUST) site that received case closure in 2006, with low
levels of residual contamination present in the former gasoline UST pit and no contamination
identified in groundwater. The 70 kV power transmission lines intertie to existing Pacific Gas &
Electric Company (PG&E) infrastructure is adjacent to Fifield Road located approximately 3,200
feet north of the LUST site. Based on the limited contamination at the LUST site and the
distance to the proposed powerline, the potential for a known hazardous material site to create
a significant hazard to the public or the environment is unlikely.
However, implementation of PAMM HM-6 would ensure that hazardous materials are properly
handled if encountered and the quality of water resources is protected. All field personnel would
know how to respond if toxic materials are discovered, and materials must be removed and
legally disposed of at a permitted off-site facility. Implementation of PAMM HM-6 would further
ensure this impact would be less than significant.
Operations
There are no active or hazardous materials sites that are located within the Project study area
that would be affected by operation of the Proposed Project. There would be no impact.
Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
Construction
Hazards to the health and safety of workers would primarily affect those workers engaged in
ground disturbing activities under the Proposed Project within the Project study area (see
discussion of excavation and disturbance under Impact Haz-1 and Impact Haz-2). In addition to
the potential presence of naturally occurring metals as previously discussed, ground disturbing
activities have the potential to release soil-dwelling fungus capable of causing Valley Fever, if
present.
Contracting Valley Fever, as an indirect impact from fugitive dust generated by construction of
the Proposed Project, could pose a health risk to workers subject to exposure. In addition to
implementation of PAMM HM-4, fugitive dust emission controls would be implemented to reduce
the potential for the release of soil-dwelling fugus to workers, the public, or the environment.
PAMM AQ-1 would be implemented to enact procedures for reducing emissions from dustgenerating activities, including the covering of stockpiles and wetting disturbed areas. PAMM
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AQ-1 also reduces the potential for the accidental transportation of potentially hazardous soil or
rock through erosion or track-out. PAMM AQ-2 limits vehicle speed to reduce the potential for
dust generation. These PAMMs would apply to any ground disturbing activities associated with
construction of the Proposed Project. With the implementation of these PAMMs, this impact
would be less than significant because worker health hazard(s) beyond limits set by health and
safety regulatory agencies would not be created.
Operations
Under the Proposed Project, the expanded reservoir and associated facilities would be
unstaffed and operated remotely most of the time, although operation and maintenance
activities could entail the occasional use of heavy equipment and hand tools for repairs or
landscaping periodically as needed. In addition, operation of vehicles and equipment on
unpaved access roads throughout the Project study area would occur.
Although ground disturbing activities associated with operations and maintenance would occur
periodically and excavations would typically not occur to depths more than four feet (e.g.,
digging up septic tank lid), these activities have the potential to release soil-dwelling fungus
capable of causing Valley Fever. If ground disturbing activities are required for operations and
maintenance, PAMM AQ-1 must be employed to reduce emissions from dust-generating
activities. In addition, PAMM AQ-1 prescribes procedures to reduce the potential for contracting
Valley Fever, through limiting dust-generating activities, appropriate use of protective
equipment, and contractor and worker awareness training to identify and report symptoms. For
operations requiring vehicle access to unpaved access roads, PAMM AQ-2 would reduce the
potential for dust generation by limiting vehicle speed. With the implementation of these DIFs,
this impact would be less than significant because worker health hazard(s) beyond limits set by
health and safety regulatory agencies would not be created.
Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
Construction
Under the Proposed Project, SR 152 would provide primary access to the Project study area for
trucks, heavy equipment, and construction workers. Primary access from SR 152 would be via
the permanent tight diamond interchange with an overpass and frontage road. Alternative
access to portions of the Project study area would be from existing auxiliary and property owner
access roads from Kaiser-Aetna Road and Fifield Road. The new conveyance pipeline and
Pacheco Conduit tie-in improvements are proposed under SR 152. SR 152 is the main access
route from both directions and would be the main evacuation route from the Project study area
in case of an emergency.
None of the County OES plans applicable to the Project study area are specific with respect to
emergency response or evacuation routes. The proposed construction activities on SR 152
could temporarily conflict with emergency response and evacuation, primarily at the location of
the proposed permanent interchange and improved driveway for the tie-in access road.
Potential conflicts with emergency vehicles could occur in the form of traffic slowdowns or
temporary roadway blockages during construction.
Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, county fire departments, and county sheriff departments would be aware of
any traffic management issues and can share that information with first responders. This impact
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-38

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

would be less than significant because there would be no impaired implementation of or
physical interference with an adopted emergency response or evacuation plan.
Operations
Under the Proposed Project, the expanded reservoir and associated facilities would be
unstaffed and operated remotely most of the time, except for weekly inspection trips in the first
year of operation, reduced in frequency to every two weeks in years two through five of
operation and monthly trips starting in year six. Post-construction operation and maintenance of
the facilities are estimated to require an average of one worker vehicle trip per month to conduct
inspections and maintenance of facilities. Access would be achieved primarily from the
permanent tight diamond interchange and overpass, and frontage road. This impact would be
less than significant because there would be no impaired implementation of or physical
interference with an adopted emergency response or evacuation plan.
The operator of the electrical transmission lines would perform maintenance activities on power
transmission lines, which would include routine inspections and repair of the transmission line
poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance. Maintenance activities would include insulator washing and tree trimming to prevent
or remove vegetation from encroaching on the transmission lines. For inspections and/or repairs
and maintenance, access would primarily be via Fifield Road or the dam access road via
Kaiser-Aetna Road as well as the existing network of ranch roads and trails which would give
vehicular access (e.g., light duty trucks) for personnel and to transport relatively lightweight
materials and equipment. Where no access trails are available, inspections may be conducted
via helicopter, and if necessary, equipment, materials, and possibly personnel needed for
repairs and/or maintenance would be helicoptered to the transmission line corridor. The impact
from powerline maintenance operations on emergency access or evacuation plans would be
less than significant because there would be no impaired implementation of or physical
interference with an adopted emergency response or evacuation plan.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
Construction
Construction activities under the Proposed Project, with a duration of 6.7 years spanning seven
fire seasons, have the potential to expose people or structures to existing risks associated with
natural or human-caused wildfires that may start or spread into the Project study area; similar to
the 2020 South Complex Fire that burned a substantial portion of the North Fork Pacheco Creek
watershed. While most of the watershed is uninhabited, during the course of construction, more
than 400 construction workers 7 and Project staff could be working throughout the Project study
area and be subjected to wildfire risk while constructing Project facilities. As described in
Section 3.21, the Proposed Project would exacerbate wildfire risks due to a high potential for
wildfire ignition from activities such as welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire. PAMM HM-3 and PAMM Fire-1, would reduce these risks by
implementing measures such as personnel training in fire safety, fire prevention measures such
as working in cleared areas, having fire suppression equipment on-site during construction, and
fire watch/patrol during periods of high fire danger. Structures that house equipment or are used
by Valley Water periodically would be built to conform with Section A33-47 of the Santa Clara

7

This value is based on information presented in Table 3-33 of Alternatives Development and Project Description Appendix.
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County Code and Section 101 of the CFC. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury or death involving wildland fires.
Operations
Under the Proposed Project, operation and maintenance of the project power transmission line,
electrical substation, and periodic use or occupancy of Project facilities (e.g., pump station
building) has the potential to exacerbate wildfire risks due to the potential for wildfire ignition
from electrical shorts, routine maintenance work, or employee smoking (see Section 3.21).
PAMM HM-3 and PAMM Fire-1, would reduce these risks by implementing measures for
defensible space around buildings, prohibiting smoking (see Section 2.3.4) in the Project study
area, and providing vegetation clearance around project electrical infrastructure. Therefore, this
impact would be less than significant because there would not be a significant risk of loss, injury
or death involving wildland fires.
No Project Alternative
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.
There would be no routine transport, use, or disposal of hazardous materials under the No
Project Alternative beyond current conditions. Therefore, there would be no impact from this
alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
There would be no reasonably foreseeable upset and accident conditions involving the release
of hazardous materials into the environment under the No Project Alternative beyond current
conditions. Therefore, there would be no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
There are no sites which are included on a list of hazardous materials sites compiled pursuant
to Government Code Section 65962.5 that would create a significant to the public or the
environment under the No Project Alternative beyond current conditions. Therefore, there would
be no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
There would be no worker health hazard(s) under the No Project Alternative beyond current
conditions. Therefore, there would be no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
There are no adopted emergency response plans or emergency evacuation plans relevant to
the No Project Alternative beyond current conditions. Therefore, there would be no impact from
this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
There would be no factors that would expose people or structures to existing wildland fire risks
under the No Project Alternative beyond current conditions. Therefore, there would be no impact
from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.
Construction
Construction of the dam, including the spillway, inlet/outlet works, and pump station at the
upstream site, would require the excavation, transportation, and disposal of large quantities of
native soil and rock (soil and rock units are described in Section 3.11.1). The excavation of
material would originate primarily from on-site borrow sources and transport would occur using
a combination of permanent and temporary access roads. In addition, the excavation of the dam
site to a depth of 30 to 40 feet would require excavation of 3,087,500 cubic yards. Construction
of the earthfill dam at this location would require 8,937,000 cubic yards of earthfill mix,
1,650,000 cubic yards of core material, and 872,000 of filter and drain material. Excess
excavated materials not used for construction or restoration purposes would be disposed of at
one of two on-site disposal areas that have a combined disposal volume of 3,400,000 cubic
yards.
The native soil and rock to be excavated, transported, and disposed of have potentially
hazardous concentrations of naturally occurring metals and/or NOA. The areas of potential
ground disturbance are not mapped as ultramafic rock units, and the presence of ultramafic
rock, serpentine, or NOA have not been identified within the footprint of proposed ground
disturbance. The preliminary chemical analytical data of soil and rock samples suggest that
NOA is not present at concentrations exceeding the regulatory threshold of 0.25 percent by
weight (Valley Water 2020, 2021a, 2021b). It was not feasible to conduct initial sampling and
analysis of all rock and soil that could be potentially disturbed, although the preliminary soil and
rock samples were selected to represent the various geologic units onsite. Borrow areas SB-1,
SB-3, and SB-4 were not specifically sampled. However, SB-1, SB-3, and SB-4 are mapped as
predominantly consisting of Franciscan Yolla Bolly terrane, which was representatively analyzed
in composite samples 1530-20-1 and 1530-20-2. The core borrow areas CBA-1 and CBA-2
were sampled and analyzed in composite samples LAWLER, 1530-20-3, and 1530-20-4.
Two naturally occurring metals were reported in four of the five samples at concentrations
exceeding their respective screening levels (see Table 3.11-2: Sample analytical results).
Sample 1530-20-2 exceeded the regional background threshold level for arsenic (Duvergé
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2011) and samples LAWLER, 1530-20-2, 1530-20-3, and 1530-20-4 exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019).
The excavation, transport, and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment to NOA and naturally
occurring metals through direct contact and/or dust inhalation. In addition to the movement of
materials, the exposure of 623 acres in the first few years of construction would expose soil and
rock materials to erosional processes over the course of several construction seasons, thereby
transporting the potentially hazardous material. Collectively, construction workers, the public,
and the environment could be exposed to hazardous material through several means, including
wind erosion, water erosion, and mechanical abrasion of earthen materials in exposed work
areas and from spillage from mechanical equipment and haul trucks. Borrow areas, disposal
areas, and other exposed surfaces would be susceptible to potential erosion unless properly
managed or until stabilized by vegetation cover. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Alternative A would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 10,300 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could expose construction workers, the public, and the environment to potentially hazardous
materials associated with naturally occurring metals. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Decommissioning of North Fork Dam would include removal of the dam embankment to an
elevation consistent with reestablishing a functional North Fork Pacheco Creek channel, as well
as removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location. The
existing structure on the crest of North Fork Dam was used by PPWD, then subsequently by
Valley Water to store instrumentation necessary to measure releases into North Fork Pacheco
Creek. In addition to batteries used to power this equipment, conversation with Valley Water
staff suggest that there may be materials that could be considered hazardous and would be
subject to survey or testing requirements prior to demolition. In the event that testing of
materials used to construct or operate this structure (e.g., electrical equipment containing PCBs,
fluorescent lights containing mercury vapors, lead-based paint, asbestos containing materials)
result in the identification of hazardous materials, a site-specific management and disposal plan
consistent with regulatory requirements will be developed consistent with PAMM-HM6 to
determine the decommissioning activities necessary to prevent exposure of construction
workers, the public, and the environment to potentially hazardous materials. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Under Alternative A, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 900,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to disposal sites or stabilized in upland areas away from the restored channel in
order to restore the historic channel planform and profile. The channel restoration process
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would involve development of two additional channels necessary to route the outflows from the
expanded reservoir: a spillway return channel to convey flows to the restoration channel, and an
outlet works return channel sized to convey 3,000 cfs into the restoration channel during
emergency drawdown operations. Construction of these channels would result in excavation
and placement of soil and rock materials throughput this portion of the Project study area over
the course of several years.
The channel restoration area within the existing reservoir was sampled and analyzed in
composite samples LS-01, LS-03, and LS-09. NOA was not reported at concentrations
exceeding regulatory thresholds. Of the three samples analyzed, one sample exceeded the
Construction Worker Safety ESL for Cobalt, and all three samples exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019). These ground disturbing activities could
expose construction workers, the public, and the environment to potentially hazardous materials
associated with naturally occurring metals. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative A would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions in areas generally
mapped as Franciscan Formation mélange (not as serpentinite or ultramafic rock). Although the
ground disturbance locations have not been sampled or analyzed, there is potential for the
presence of naturally occurring metals at concentrations that exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials (e.g., NOA)
could result in the exposure of construction workers, the public, and the environment through
direct contact and/or dust inhalation. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative A would include a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Temporary modifications and improvements (i.e., overcrossing) to the SR 152/Kaiser-Aetna
Road intersection are proposed that would facilitate access to the construction site for the new
dam and associated facilities. The location of this interchange, permanent and temporary roads,
and associated improvements is generally mapped as Franciscan Formation mélange and Yolla
Bolly terrane (not as serpentinite or ultramafic rock). As these ground disturbance locations
have not been sampled or analyzed, there is potential for the presence of naturally occurring
metals at concentrations exceed regulatory thresholds. Therefore, the excavation and disposal
of these potentially hazardous materials could result in the exposure of construction workers,
the public, and the environment through direct contact and/or dust inhalation. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
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The construction of a new 1.6 mile 2-lane paved frontage road would connect Kaiser-Aetna
Road with a network of permanent paved roads that would provide access to the proposed dam
crest, spillway, pump station and other facilities. This road would cross several ephemeral
drainages tributary to Pacheco Creek and would include a new bridge over North Fork Pacheco
Creek downstream of North Fork Dam. Construction of this frontage road would result in
excavation or placement of 39,900 cubic yards. Construction of an additional 2 miles of
permanent paved access roads would result in excavation or placement of 51,300 cubic yards
of material. Auxiliary access roads, including a short road to access the Pacheco Conduit tie in
would require construction of about 3.7 miles of single lane aggregate surface road that would
result in excavation or placement of 90,260 cubic yards, with about 3,630 cubic yards used to
surface these roads. Consistent with the overall geology within the Project study area, road
construction areas are generally mapped as Franciscan Formation mélange, Yolla Bolly terrane,
and Quaternary alluvial deposits (not as serpentinite or ultramafic rock). With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Road improvements to three existing property access road improvements would allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. Road improvement areas are generally mapped as Franciscan
Formation mélange, Yolla Bolly terrane, and Quaternary alluvial deposits (not as serpentinite or
ultramafic rock). However, there is potential for the presence of naturally occurring metals at
concentrations exceeding regulatory thresholds where isolated excavation could occur (e.g.,
drainage features). Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
to naturally occurring metals through direct contact and/or dust inhalation. With implementation
of the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Alternative A construction would require the transport, use, and disposal of hazardous materials
from the removal of structures and facilities subject to inundation. These include a residential
building, outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals,
and fencing associated with the ranchland use operations. These existing structures may
contain electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could result in the
exposure of construction workers, the public, and the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
The DIFs identified in Section 3.11.3.1 would minimize the potential for a significant hazard to
the public or the environment through the routine transport, use, or disposal of hazardous
materials during the construction activities described above. Implementation of PAMM HM-4
and PAMM HM-6 would enact procedures requiring that hazardous materials are properly
identified, handled, and disposed of. All field personnel would know how to respond when toxic
materials are discovered, and materials must be removed and legally disposed of at a permitted
off-site facility. In addition, fugitive dust emission controls must be enacted to reduce the
potential for the release of hazardous material to construction workers, the public, or the
environment. PAMM AQ-1 and PAMM AQ-2 include procedures for mitigating potential release
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of hazardous materials through dust generating activities, erosion or track-out. These DIFs
would apply to any ground disturbing activities associated with construction of the new earthfill
dam, including the spillway, inlet/outlet works, pump station and water conveyance facilities,
channel restoration, electrical substation and powerline installation, and temporary and
permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be removed
and legally disposed of at a permitted off-site facility. Implementation of PAMM Const-1 would
require Valley Water’s contractors to recycle or reuse demolished materials as required and
where practical. Other demolished materials would be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. Contractors must develop and
implement a HMBP which would define employee training, use of protective equipment, and
other procedures to provide an adequate basis for proper handling of hazardous materials,
thereby limiting the potential for accidental releases of and exposure to hazardous materials.
These DIFs would apply to the decommissioning of the North Fork Dam and appurtenant
structures, and the rural infrastructure subject to inundation within the expanded reservoir.
Alternative A would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes; on-site fuel requirements are estimated to
be 11.3 million gallons. Diesel fuel, gasoline, and jet fuel would be used for construction
activities throughout the Project study area. The routine use, or an accidental spill of, a
hazardous material used during construction could result in exposure or an inadvertent release,
which could adversely affect construction workers, the public, and the environment. Over the
course of the construction period, more than 73,200 trips 8 would be made by vehicles that use,
or transport hazardous materials or controlled substances that could create a hazard to the
public or the environment if a discharge occurs. PAMM HM-6 would require that quantities of
toxic materials, including fuels and lubricants would be stored as far away as possible from
surface waters with secondary containers capable of containing 110 percent of the primary
containers. BMP HM-8 would require that no fueling of servicing would be done in a waterway
or immediate floodplain unless equipment in these locations are not readily relocated (e.g.,
pumps, generators). BMP HM-10 would include measures for prevention and response for
accidental releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and
equipment cleaning to appropriate locations to reduce the potential for discharge of hazardous
materials to water bodies.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various time at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animal (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential for exposure.
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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Operations
Under Alternative A, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials. Maintenance activities would include infrequent facility
and equipment inspections, preventative maintenance, and repairs. Such maintenance could
entail the use of heavy equipment and hand tools for repairs or landscaping, if necessary, and
hazardous materials associated with routine operations and maintenance of the grounds and
facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or accidental spill, of a
hazardous material used for operations and maintenance could result in exposure or an
inadvertent release, which could adversely affect onsite personnel, the public, and the
environment.
As described under the preceding “Construction” heading, potential impacts associated with
operations can be reduced through implementation of BMP HM-8 BMP HM-10, PAMM HM-1,
and PAMM HM-6. These DIFs would require Valley Water to prepare and implement a HMBP,
which would require that hazardous materials used for operations and maintenance be used
and stored properly in appropriate containers, with secondary containment as needed to contain
a potential release. All hazardous materials must be used, stored, transported, and disposed of
in compliance with the code requirements of SCCDEH, and Caltrans, which require measures
for the safe storage and handling of hazardous materials. By adhering to manufacturer’s
guidelines and following best management practices, the hazards associated with use of these
hazardous materials can be minimized. With the implementation of these DIFs, this impact
would be less than significant because a significant hazard to the public or the environment
would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts. Considering
potential hazards via routine transport, use, or disposal of hazardous materials during
construction, this alternative would have greater quantities of excavated materials, a larger
construction footprint and the amount of on-site storage of fuels and other hazardous
substances would be greater. The potential hazards via routine transport, use, or disposal of
hazardous materials associated with routine operations and maintenance of the grounds and
facilities would be similar to the Proposed Project during operation.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
Construction
The regulations cited in Section 3.11.2 are intended to ensure that hazardous materials are
transported, used, stored, and disposed of in a safe and legal manner, to protect construction
workers’ safety, the public, and the environment. They are also intended to reduce the potential
for construction-related fuels or other hazardous materials to be released into the environment,
including stormwater and downstream receiving water bodies.
As described in Impact Haz-1, construction would require the excavation and transportation of
large quantities of native soil and rock in a manner that could result in an upset or accident
involving the release of hazardous materials into the environment. As described in Section
3.11.1, the areas subject to excavation and grading within the Project study area are not
mapped as ultramafic rock units, and the presence of ultramafic rock, serpentine, or NOA have
not been identified within the Project study area based on extensive biological surveys and
focused geotechnical investigations at dam and borrow site locations.
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Two naturally occurring metals (nickel and arsenic) were reported for one sample site; sample
1530-20-2 at concentrations exceeding their respective screening levels (see Table 3.11-2). This
sample exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019). As described for Impact Haz-1,
clearing, grading, and on-site transport of materials during construction would expose soil and
rock materials to erosional processes during the construction period in a manner that could
result in an upset or accidental release of hazardous waste or hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because the risk of an upset or accidental release would be minimized or avoided.
Alternative A would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 10,300 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could also allow for upset or accident conditions that could potentially release hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Decommissioning of North Fork Dam would occur as described in Impact Haz-1. The existing
structure on the crest of North Fork Dam was used by PPWD, then subsequently by Valley
Water to store instrumentation necessary to measure releases into North Fork Pacheco Creek.
In addition to batteries used to power this equipment, conversation with Valley Water staff
suggest that there may be materials that could be considered hazardous and would be subject
to survey or testing requirements prior to demolition. In the event that testing of materials used
to construct or operate this structure as described in Impact Haz-1 result in the identification of
hazardous materials, a site-specific management and disposal plan consistent with regulatory
requirements would be developed consistent with PAMM HM-6 to determine the
decommissioning activities necessary to prevent creating potential upset or accident conditions
allowing for the release of hazardous materials to the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Under Alternative A, about 1.8 miles of the historic channel of North Fork Pacheco Creek
upstream from North Fork Dam would be restored as described under Impact Haz-1.
Construction of these channels would result in excavation and placement of soil and rock
materials throughput this portion of the Project study area over the course of several years. As
described in Impact Haz-1, these ground disturbing activities could create potential upset or
accident conditions, allowing for the release of hazardous materials associated with naturally
occurring metals to the environment. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative A would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, and 26 permanent power pole pads would be constructed for this powerline. As described
in Impact Haz-1, all construction activities associated with building these pads would be
performed using a heavy-lift helicopter. While rock and dirt would not be transported from the
constructed pole pads, the associated staging area would also be used as for refueling and
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maintaining helicopters over a several year period. This could result in upset or accidental
release of hazardous waste or hazardous materials to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described in Impact Haz-1, a combination of new permanent and temporary roads and
improvements would facilitate access to the construction site for the new dam and associated
facilities. The excavation, transport, and disposal of these potentially hazardous materials used
or generated could create upset or accident conditions, allowing for the release of hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described under Impact Haz-1, improvements to three existing property access roads would
enhance landowners’ access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative A construction would require the transport of hazardous materials from the removal
of structures and facilities subject to inundation. These include a residential building,
outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals, and
fencing associated with the ranchland use operations. These existing structures may contain
electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint, and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could create
potential upset or accident conditions allowing for the release of hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
The PAMMs identified in Section 3.11.3.1 would minimize the potential for upset or accident
conditions to create a significant hazard to the public or the environment involving release of
hazardous materials to the environment during the construction activities described above.
Similar to the PAMMs discussed in Impact Haz-1, the DIFs presented below serve to reduce the
potential for reasonably foreseeable upset and accident conditions involving the release of
hazardous materials into the environment.
Implementation of PAMM HM-4 and PAMM HM-6 includes procedures requiring that hazardous
materials are properly identified, handled, and disposed of. All field personnel would know how
to respond when toxic materials are discovered, and materials must be removed and legally
disposed of at a permitted off-site facility. In addition, fugitive dust emission controls must be
enacted to reduce the potential for the release of hazardous material to the environment. PAMM
AQ-1 and PAMM AQ-2 enact procedures for mitigating potential release of hazardous materials
through dust generating activities, erosion or track-out. These PAMMs would apply to any
ground disturbing activities associated with construction of a dam, including the spillway,
inlet/outlet works, pump station and water conveyance facilities, channel restoration, electrical
substation and powerline installation, and temporary and permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
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requirements related to hazards, hazardous materials, and air quality. Material must be
transported and legally disposed of at a permitted off-site facility. Implementation of PAMM
Const-1 would require recycle or reuse of demolished materials as required and where practical.
Other demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements. A HMBP would be developed and implemented that
would define employee training, use of protective equipment, and other procedures to provide
an adequate basis for proper handling of hazardous materials, thereby limiting the potential for
accidental releases of and exposure to hazardous materials. These PAMMs would apply to the
decommissioning and disposal of the North Fork Dam and appurtenant structures, and the
infrastructure subject to inundation within the expanded reservoir.
Alternative A would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 11.3 million gallons. The routine use, or an accidental spill, of a hazardous
material used during construction could result in an inadvertent release to the environment.
Over the course of the construction period, more than 73,200 trips 9 would be made by vehicles
that use or transport hazardous materials or controlled substances that could create a hazard to
the public or the environment if a discharge occurs. PAMM HM-6 would require that quantities of
toxic materials, including fuels and lubricants would be stored as far away as possible from
surface waters with secondary containers capable of containing 110 percent of the primary
containers. BMP HM-8 would require that no fueling of servicing would be done in a waterway
or immediate floodplain unless equipment in these locations are not readily relocated (e.g.,
pumps, generators). BMP HM-10 would include measures for prevention and response for
accidental releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and
equipment cleaning to appropriate locations to reduce the potential for discharge of hazardous
materials to water bodies. With the implementation of these BMPs and PAMMs, this impact
would be less than significant.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential release to the environment.
Operations
Under Alternative A, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials periodically. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary, and hazardous materials associated with routine operations and maintenance of
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.

9

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-49

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or
accidental spill, of a hazardous material used for operations and maintenance could result in an
inadvertent release, which could adversely affect the environment.
Potential impacts associated with operations would be reduced through implementation of BMP
HM-8, BMP HM-10, PAMM HM-1, and PAMM HM-6. These BMPs and PAMMs would require
preparation and implementation of a HMBP, which would require that hazardous materials used
for operations and maintenance be used and stored properly in appropriate containers, with
secondary containment as needed to contain a potential release. All hazardous materials must
be used, stored, transported, and disposed of in compliance with the code requirements of
SCCDEH, and Caltrans, which require measures for the safe storage and handling of
hazardous materials. By adhering to manufacturer’s guidelines and following BMPs, the hazards
associated with the use and transport of these hazardous materials can be minimized. With the
implementation of these BMPs and PAMMs, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts. Considering
potential hazards in the event of foreseeable upset and accident conditions associated with
transport, use, or disposal of hazardous materials during construction, this alternative would
have greater quantities of excavated materials, a larger construction footprint and the amount of
on-site storage of fuels and other hazardous substances would be greater. The potential
hazards via routine transport, use, or disposal of hazardous materials associated with routine
operations and maintenance of the grounds and facilities would be similar to the Proposed
Project during operation.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
Construction
As described in the ERIS Physical Setting Report (see Hazards and Hazardous Materials
Appendix), no known hazardous material release sites were identified within the Project study
area. The only site identified within a 1-mile radius of construction areas comprises a former
gasoline LUST site that received case closure in 2006, with low levels of residual contamination
present in the former gasoline UST pit and no contamination identified in groundwater. The 70
kV power transmission lines intertie to existing PG&E infrastructure is adjacent to Fifield Road
located approximately 3,200 feet north of the LUST site. Based on the limited contamination at
the LUST site and the distance to the proposed powerline, the potential for a known hazardous
material site to create a significant hazard to the public or the environment is unlikely.
However, implementation of PAMM HM-6 would ensure that hazardous materials are properly
handled if encountered and the quality of water resources is protected. All field personnel would
know how to respond if toxic materials are discovered, and materials must be removed and
legally disposed of at a permitted off-site facility. Implementation of PAMM HM-6 would further
ensure that this impact would be less than significant.
Operations
There are no active or hazardous materials sites that are located within the Project study area
that would be affected by operation of the Alternative A. There would be no impact.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the proximity of hazardous material release sites to construction areas, Alternative A would have
similar impacts to the Proposed Project during construction. As no hazardous materials sites
would be located within areas affected by operations of either the Proposed Project or
Alternative A, Alternative A would have the same impact as the Proposed Project.
Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
Construction
Hazards to the health and safety of workers would primarily affect those workers engaged in
ground disturbing activities under Alternative A within the Project study area (see discussion of
excavation and disturbance under Impact Haz-1 and Impact Haz-2). In addition to the potential
presence of naturally occurring metals as previously discussed, ground disturbing activities
have the potential to release soil-dwelling fungus capable of causing Valley Fever, if present.
Contracting Valley Fever, as an indirect impact from fugitive dust generated by construction of
Alternative A, could pose a health risk to workers subject to exposure. In addition to
implementation of PAMM HM-4, fugitive dust emission controls would be implemented to reduce
the potential for the release of soil-dwelling fugus to workers, the public, or the environment.
PAMM AQ-1 would be implemented to enacts procedures for reducing emissions from dustgenerating activities, including the covering of stockpiles and wetting disturbed areas. PAMM
AQ-1 also reduces the potential for the accidental transportation of potentially hazardous soil or
rock through erosion or track-out. PAMM AQ-2 limits vehicle speed to reduce the potential for
dust generation. These PAMMs would apply to any ground disturbing activities associated with
construction of Alternative A. With the implementation of these PAMMs, this impact would be
less than significant because worker health hazard(s) beyond limits set by health and safety
regulatory agencies would not be created.
Operations
Under Alternative A, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities could entail
the occasional use of heavy equipment and hand tools for repairs or landscaping periodically as
needed. In addition, operation of vehicles and equipment on unpaved access roads throughout
the Project study area would occur.
Although ground disturbing activities associated with operations and maintenance would occur
periodically and excavations would typically not occur to depths more than four feet (e.g.,
digging up septic tank lid), these activities have the potential to release soil-dwelling fungus
capable of causing Valley Fever. If ground disturbing activities are required for operations and
maintenance, PAMM AQ-1 must be employed to reduce emissions from dust-generating
activities. In addition, PAMM AQ-1 prescribes procedures to reduce the potential for contracting
Valley Fever, through limiting dust-generating activities, appropriate use of protective
equipment, and contractor and worker awareness training to identify and report symptoms. For
operations requiring vehicle access to unpaved access roads, PAMM AQ-2 would reduce the
potential for dust generation by limiting vehicle speed. With the implementation of these DIFs,
this impact would be less than significant because worker health hazard(s) beyond limits set by
health and safety regulatory agencies would not be created.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts. Considering
hazards to the health and safety of workers engaged in ground disturbing activities, including
greater quantities of excavated materials and larger area subject to ground disturbance,
Alternative A would have greater impacts than the Proposed Project during construction.
Considering hazards to the health and safety of workers engaged in ground disturbing activities
associated with operations and maintenance, Alternative A would have similar impacts as the
Proposed Project during operations.
Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
Construction
Under Alternative A, SR 152 would provide primary access to the Project study area for trucks,
heavy equipment, and construction workers. Primary access from SR 152 would be via the
temporary overcrossing and frontage road. Alternative access to portions of the Project study
area would be from existing auxiliary and property owner access roads from Kaiser-Aetna Road
and Fifield Road. The new conveyance pipeline and Pacheco Conduit tie-in improvements are
proposed under SR 152. SR 152 is the main access route from both directions and would be the
main evacuation route from the Project study area in case of an emergency.
None of the County OES plans applicable to the Project study area are specific with respect to
emergency response or evacuation routes. The proposed construction activities on SR 152
could temporarily conflict with emergency response and evacuation, primarily at the location of
the proposed permanent interchange and improved driveway for the tie-in access road.
Potential conflicts with emergency vehicles in the form of traffic slowdowns or temporary
roadway blockages during construction could occur.
Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, county fire departments, and county sheriff departments would be aware of
any traffic management issues and can share that information with first responders. This impact
would be less than significant because there would be no impaired implementation of or
physical interference with an adopted emergency response or evacuation plan.
Operations
Under Alternative A, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, except for weekly inspection trips in the first year of
operation, reduced in frequency to every two weeks in years two through five of operation and
monthly trips starting in year six. Post-construction operation and maintenance of the facilities is
estimated to require an average of one worker vehicle trip per month to conduct inspections and
maintenance of facilities. Access would be achieved primarily from the temporary overcrossing
and frontage road. This impact would be less than significant because there would be no
impaired implementation of or physical interference with an adopted emergency response or
evacuation plan.
The operator of the electrical transmission lines would perform maintenance activities on power
transmission lines, which would include routine inspections and repair of the transmission line
poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance. Maintenance activities would include insulator washing and tree trimming to prevent
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or remove vegetation from encroaching on the transmission lines. For inspections and/or repairs
and maintenance, access would primarily be via Fifield Road or the dam access road via
Kaiser-Aetna Road as well as the existing network of ranch roads and trails which would give
vehicular access (e.g., light duty trucks) for personnel and to transport relatively lightweight
materials and equipment. Where no access trails are available, inspections may be conducted
via helicopter, and if necessary, equipment, materials and possibly personnel needed for repairs
and/or maintenance would be helicoptered to the transmission line corridor. The impact from
powerline maintenance operations on emergency access or evacuation plans would be less
than significant because there would be no impaired implementation of or physical interference
with an adopted emergency response or evacuation plan.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Alternative A
would have similar impacts as the Proposed Project related to implementation or physical
interference with an adopted emergency response plan or emergency evacuation plan.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
Construction
Construction activities under Alternative A, with a duration of 6.4 years spanning seven fire
seasons, have the potential to expose people or structures to existing risks associated with
natural or human-caused wildfires that may start or spread into the Project study area; similar to
the 2020 South Complex Fire that burned a substantial portion of the North Fork Pacheco Creek
watershed. While most of the watershed is uninhabited, during the course of construction, more
than 400 construction workers and Project staff could be working throughout the Project study
area and be subjected to wildfire risk while constructing Project facilities. As described in
Section 3.21, Alternative A would exacerbate wildfire risks due to a high potential for wildfire
ignition from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and
use of prescribed fire. PAMM HM-3 and PAMM Fire-1, would reduce these risks by
implementing measures such as personnel training in fire safety, fire prevention measures such
as working in cleared areas, having fire suppression equipment on-site during construction, and
fire watch/patrol during periods of high fire danger. Structures that house equipment or are used
by Valley Water periodically would be built to conform with Section A33-47 of the Santa Clara
County Code and Section 101 of the CFC. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Operations
Under Alternative A, operation and maintenance of the project power transmission line, electrical
substation, and periodic use or occupancy of Project facilities (e.g., pump station building) has
the potential to exacerbate wildfire risks due to the potential for wildfire ignition from electrical
shorts, routine maintenance work, or employee smoking. PAMM HM-3 and PAMM Fire-1 would
reduce these risks by implementing measures for defensible space around buildings, prohibiting
smoking (see Section 2.3.4) in the Project study area, and providing vegetation clearance
around project electrical infrastructure. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Based on
similar construction durations and timing of construction activities relative to fire risk/fire season,
Alternative A would have similar impacts as the Proposed Project related to the potential hazard
of exposing people or structures to a significant risk of loss, injury or death involving wildland
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fires. Due to similarities in the routine operations and maintenance of the grounds and facilities,
Alternative A would have similar impacts as the Proposed Project during operation.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.
Construction
Construction of the dam associated with Alternative B, including the spillway, inlet/outlet works,
and pump station at the upstream site, would require the excavation, transportation, and
disposal of large quantities of native soil and rock (soil and rock units are described in Section
3.11.1). The excavation of material would originate primarily from on-site borrow sources and
transport would occur using a combination of permanent and temporary access roads. In
addition, the excavation of the dam site to a depth of 30 to 40 feet would require excavation of
2,477,500 cubic yards. Construction of the earthfill dam at this location would require 6,782,000
cubic yards of earthfill, 1,270,000 cubic yards of core material, and 780,000 cubic yards of filer
and drain material. Excess excavated materials not used for construction or restoration
purposes would be disposed of at one of two on-site disposal areas that have a combined
disposal volume of 3,000,000 cubic yards.
The native soil and rock to be excavated, transported, and disposed of have potentially
hazardous concentrations of naturally occurring metals and/or NOA. The areas of potential
ground disturbance are not mapped as ultramafic rock units, and the presence of ultramafic
rock, serpentine, or NOA have not been identified within the footprint of proposed ground
disturbance. The preliminary chemical analytical data of soil and rock samples suggest that
NOA is not present at concentrations exceeding the regulatory threshold of 0.25 percent by
weight (Valley Water 2020, 2021a, 2021b). It was not feasible to conduct initial sampling and
analysis of all rock and soil that could be potentially disturbed, although the preliminary soil and
rock samples were selected to represent the various geologic units onsite. Borrow areas SB-1,
SB-3, and SB-4 were not specifically sampled. However, SB-1, SB-3, and SB-4 are mapped as
predominantly consisting of Franciscan Yolla Bolly terrane, which was representatively analyzed
in composite samples 1530-20-1 and 1530-20-2. The core borrow areas CBA-1 and CBA-2
were sampled and analyzed in composite samples LAWLER, 1530-20-3 and 1530-20-4.
Two naturally occurring metals were reported in four of the five samples at concentrations
exceeding their respective screening levels (see Table 3.11-2: Sample analytical results).
Sample 1530-20-2 exceeded the regional background threshold level for arsenic (Duvergé
2011) and samples LAWLER, 1530-20-2, 1530-20-3 and 1530-20-4 exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019).
The excavation, transport, and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment to NOA and naturally
occurring metals through direct contact and/or dust inhalation. In addition to the movement of
materials, the exposure of 609 acres in the first few years of construction would expose soil and
rock materials to erosional processes over the course of several construction seasons, thereby
transporting the potentially hazardous material. Collectively, construction workers, the public,
and the environment could be exposed to hazardous material through several means, including
wind erosion, water erosion, and mechanical abrasion of earthen materials in exposed work
areas and from spillage from mechanical equipment and haul trucks. Borrow areas, disposal
areas and other exposed surfaces would be susceptible to potential erosion unless properly
managed or until stabilized by vegetation cover. With implementation of the DIFs described
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below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Alternative B would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 10,800 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could expose construction workers, the public, and the environment to potentially hazardous
materials associated with naturally occurring metals. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Decommissioning of North Fork Dam would include removal of the dam embankment to an
elevation consistent with reestablishing a functional North Fork Pacheco Creek channel, as well
as removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location. The
existing structure on the crest of North Fork Dam was used by PPWD, then subsequently by
Valley Water to store instrumentation necessary to measure releases into North Fork Pacheco
Creek. In addition to batteries used to power this equipment, conversation with Valley Water
staff suggest that there may be materials that could be considered hazardous and would be
subject to survey or testing requirements prior to demolition. In the event that testing of
materials used to construct or operate this structure (e.g., electrical equipment containing PCBs,
fluorescent lights containing mercury vapors, lead-based paint, asbestos containing materials)
result in the identification of hazardous materials, a site-specific management and disposal plan
consistent with regulatory requirements will be developed consistent with PAMM-HM6 to
determine the decommissioning activities necessary to prevent exposure of construction
workers, the public, and the environment to potentially hazardous materials. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Under Alternative B, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 900,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to disposal sites or stabilized in upland areas away from the restored channel in
order to restore the historic channel planform and profile. The channel restoration process
would involve development of two additional channels necessary to route the outflows from the
expanded reservoir: a spillway return channel to convey flows to the restoration channel, and an
outlet works return channel sized to convey 3,000 cfs into the restoration channel during
emergency drawdown operations. Construction of these channels would result in excavation
and placement of soil and rock materials throughput this portion of the Project study area over
the course of several years.
The channel restoration area within the existing reservoir was sampled and analyzed in
composite samples LS-01, LS-03, and LS-09. NOA was not reported at concentrations
exceeding regulatory thresholds. Of the three samples analyzed, one sample exceeded the
Construction Worker Safety ESL for Cobalt, and all three samples exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019). These ground disturbing activities could
expose construction workers, the public, and the environment to potentially hazardous materials
associated with naturally occurring metals. With implementation of the DIFs described below,
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this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative B would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions in areas generally
mapped as Franciscan Formation mélange (not as serpentinite or ultramafic rock). Although the
ground disturbance locations have not been sampled or analyzed, there is potential for the
presence of naturally occurring metals at concentrations that exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials (e.g., NOA)
could result in the exposure of construction workers, the public, and the environment through
direct contact and/or dust inhalation. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative B would include a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Temporary modifications and improvements (i.e., at-grade intersection with traffic signal and
roundabout) to the SR 152/Kaiser-Aetna Road intersection are proposed that would facilitate
access to the construction site for the new dam and associated facilities. The location of this
interchange, permanent and temporary roads, and associated improvements is generally
mapped as Franciscan Formation mélange and Yolla Bolly terrane (not as serpentinite or
ultramafic rock). As these ground disturbance locations have not been sampled or analyzed,
there is potential for the presence of naturally occurring metals at concentrations exceed
regulatory thresholds. Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
through direct contact and/or dust inhalation. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
The construction of a new 1.6 mile 2-lane paved frontage road would connect Kaiser-Aetna
Road with a network of permanent paved roads that would provide access to the proposed dam
crest, spillway, pump station and other facilities. This road would cross several ephemeral
drainages tributary to Pacheco Creek and would include a new bridge over North Fork Pacheco
Creek downstream of North Fork Dam. Construction of this frontage road would result in
excavation or placement of 39,900 cubic yards. Construction of an additional 2 miles of
permanent paved access roads would result in excavation or placement of 118,200 cubic yards
of material. Auxiliary access roads, including a short road to access the Pacheco Conduit tie in
would require construction of about 3.8 miles of single lane aggregate surface road that would
result in excavation or placement of 90,260 cubic yards, with about 3,630 cubic yards used to
surface these roads. Consistent with the overall geology within the Project study area, road
construction areas are generally mapped as Franciscan Formation mélange, Yolla Bolly terrane,
and Quaternary alluvial deposits (not as serpentinite or ultramafic rock). With implementation of
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the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Road improvements to three existing property access road improvements would allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. Road improvement areas are generally mapped as Franciscan
Formation mélange, Yolla Bolly terrane, and Quaternary alluvial deposits (not as serpentinite or
ultramafic rock). However, there is potential for the presence of naturally occurring metals at
concentrations exceeding regulatory thresholds where isolated excavation could occur (e.g.,
drainage features). Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
to naturally occurring metals through direct contact and/or dust inhalation. With implementation
of the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Alternative B construction would require the transport, use and disposal of hazardous materials
from the removal of structures and facilities subject to inundation. These include a residential
building, outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals,
and fencing associated with the ranchland use operations. These existing structures may
contain electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could result in the
exposure of construction workers, the public, and the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
The DIFs identified in Section 3.11.3.1 would minimize the potential for a significant hazard to
the public or the environment through the routine transport, use, or disposal of hazardous
materials during the construction activities described above. Implementation of PAMM HM-4
and PAMM HM-6 would enact procedures requiring that hazardous materials are properly
identified, handled, and disposed of. All field personnel would know how to respond when toxic
materials are discovered, and materials must be removed and legally disposed of at a permitted
off-site facility. In addition, fugitive dust emission controls must be enacted to reduce the
potential for the release of hazardous material to construction workers, the public, or the
environment. PAMM AQ-1 and PAMM AQ-2 include procedures for mitigating potential release
of hazardous materials through dust generating activities, erosion or track-out. These DIFs
would apply to any ground disturbing activities associated with construction of the new hardfill
dam, including the spillway, inlet/outlet works, pump station and water conveyance facilities,
channel restoration, electrical substation and powerline installation, and temporary and
permanent access road construction.
Implementation of PAMM HM-5 by Valley Water would require demolition and disposal of any
material associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be removed
and legally disposed of at a permitted off-site facility. Implementation of PAMM Const-1 would
require Valley Water’s contractors to recycle or reuse demolished materials as required and
where practical. Other demolished materials would be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. Contractors must develop and
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implement a HMBP which would define employee training, use of protective equipment, and
other procedures to provide an adequate basis for proper handling of hazardous materials,
thereby limiting the potential for accidental releases of and exposure to hazardous materials.
These DIFs would apply to the decommissioning of the North Fork Dam and appurtenant
structures, and the rural infrastructure subject to inundation within the expanded reservoir. With
the implementation of these DIFs, this impact would be less than significant.
Alternative B would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 9.0 million gallons. The routine use, or an accidental spill of, a hazardous
material used during construction could result in exposure or an inadvertent release, which
could adversely affect construction workers, the public, and the environment. Over the course of
the construction period, more than 57,500 trips 10 would be made by vehicles that use, or
transport hazardous materials or controlled substances that could create a hazard to the public
or the environment if a discharge occurs. PAMM HM-6 would require that quantities of toxic
materials, including fuels and lubricants would be stored as far away as possible from surface
waters with secondary containers capable of containing 110 percent of the primary containers.
BMP HM-8 would require that no fueling of servicing would be done in a waterway or immediate
floodplain unless equipment in these locations are not readily relocated (e.g., pumps,
generators). BMP HM-10 would include measures for prevention and response for accidental
releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and equipment
cleaning to appropriate locations to reduce the potential for discharge of hazardous materials to
water bodies.
In addition to the construction of a permanent sanitary system (i.e., septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various time at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animal (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential for exposure.
Operations
Under Alternative B, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials. Maintenance activities would include infrequent facility
and equipment inspections, preventative maintenance, and repairs. Such maintenance could
entail the use of heavy equipment and hand tools for repairs or landscaping, if necessary, and
hazardous materials associated with routine operations and maintenance of the grounds and
facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or accidental spill, of a
hazardous material used for operations and maintenance could result in exposure or an
inadvertent release, which could adversely affect onsite personnel, the public, and the
environment.
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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As described under the preceding “Construction” Section, potential impacts associated with
operations can be reduced through implementation of BMP HM-8, BMP HM-10, PAMM HM-1,
and PAMM HM-6. These DIFs would require Valley Water to prepare and implement a HMBP,
which would require that hazardous materials used for operations and maintenance be used
and stored properly in appropriate containers, with secondary containment as needed to contain
a potential release. All hazardous materials must be used, stored, transported, and disposed of
in compliance with the code requirements of SCCDEH, and Caltrans, which require measures
for the safe storage and handling of hazardous materials. By adhering to manufacturer’s
guidelines and following best management practices, the hazards associated with use of these
hazardous materials can be minimized. With the implementation of these DIFs, this impact
would be less than significant because a significant hazard to the public or the environment
would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
potential hazards via routine transport, use, or disposal of hazardous materials during
construction, this alternative would have similar quantities of excavated materials, a smaller
construction footprint and the amount of on-site storage of fuels and other hazardous
substances would be less. The potential hazards via routine transport, use, or disposal of
hazardous materials associated with routine operations and maintenance of the grounds and
facilities would be similar to the Proposed Project during operation.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
Construction
The regulations cited in Section 3.11.2 are intended to ensure that hazardous materials are
transported, used, stored, and disposed of in a safe and legal manner, to protect construction
workers’ safety, the public, and the environment. They are also intended to reduce the potential
for construction-related fuels or other hazardous materials to be released into the environment,
including stormwater and downstream receiving water bodies.
As described in Impact Haz-1, construction would require the excavation and transportation of
large quantities of native soil and rock in a manner that could result in an upset or accident
involving the release of hazardous materials into the environment. As described in Section
3.11.1, the areas subject to excavation and grading within the Project study area are not
mapped as ultramafic rock units, and the presence of ultramafic rock, serpentine, or NOA have
not been identified within the Project study area based on extensive biological surveys and
focused geotechnical investigations at dam and borrow site locations.
Two naturally occurring metals (nickel and arsenic) were reported for one sample site; sample
1530-20-2 at concentrations exceeding their respective screening levels (see Table 3.11-2).This
sample exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019). As described for Impact Haz-1,
clearing, grading, and on-site transport of materials during construction would expose soil and
rock materials to erosional processes during the construction period in a manner that could
result in an upset or accidental release of hazardous waste or hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because the risk of an upset or accidental release would be minimized or avoided.
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Alternative B would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 10,800 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could also allow for upset or accident conditions that could potentially release hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Decommissioning of North Fork Dam would occur as described in Impact Haz-1. The existing
structure on the crest of North Fork Dam was used by PPWD, then subsequently by Valley
Water to store instrumentation necessary to measure releases into North Fork Pacheco Creek.
In addition to batteries used to power this equipment, conversation with Valley Water staff
suggest that there may be materials that could be considered hazardous and would be subject
to survey or testing requirements prior to demolition. In the event that testing of materials used
to construct or operate this structure as described in Impact Haz-1 result in the identification of
hazardous materials, a site-specific management and disposal plan consistent with regulatory
requirements would be developed consistent with PAMM HM-6 to determine the
decommissioning activities necessary to prevent creating potential upset or accident conditions
allowing for the release of hazardous materials to the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Under Alternative B, about 1.8 miles of the historic channel of North Fork Pacheco Creek
upstream from North Fork Dam would be restored as described under Impact Haz-1.
Construction of these channels would result in excavation and placement of soil and rock
materials throughput this portion of the Project study area over the course of several years. As
described in Impact Haz-1, these ground disturbing activities could create potential upset or
accident conditions, allowing for the release of hazardous materials associated with naturally
occurring metals to the environment. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative B would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, and 26 permanent power pole pads would be constructed for this powerline. As described
in Impact Haz-1, all construction activities associated with building these pads would be
performed using a heavy-lift helicopter. While rock and dirt would not be transported from the
constructed pole pads, the associated staging area would also be used as for refueling and
maintaining helicopters over a several year period. This could result in upset or accidental
release of hazardous waste or hazardous materials to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public, or the environment would not be created.
As described in Impact Haz-1, a combination of new permanent and temporary roads and
improvements would facilitate access to the construction site for the new dam and associated
facilities. The excavation, transport, and disposal of these potentially hazardous materials used
or generated could create upset or accident conditions, allowing for the release of hazardous
materials associated with naturally occurring metals to the environment. With implementation of
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the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described under Impact Haz-1, improvements to three existing property access roads would
enhance landowners’ access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative B construction would require the transport of hazardous materials from the removal
of structures and facilities subject to inundation. These include a residential building,
outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals, and
fencing associated with the ranchland use operations. These existing structures may contain
electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint, and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could create
potential upset or accident conditions allowing for the release of hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
The PAMMs identified in Section 3.11.3.1 would minimize the potential for upset or accident
conditions to create a significant hazard to the public or the environment involving release of
hazardous materials to the environment during the construction activities described above.
Similar to the PAMMs discussed in Impact Haz-1, the DIFs presented below serve to reduce the
potential for reasonably foreseeable upset and accident conditions involving the release of
hazardous materials into the environment.
Implementation of PAMM HM-4 and PAMM HM-6 includes procedures requiring that hazardous
materials are properly identified, handled, and disposed of. All field personnel would know how
to respond when toxic materials are discovered, and materials shall be removed and legally
disposed of at a permitted off-site facility. In addition, fugitive dust emission controls shall be
enacted to reduce the potential for the release of hazardous material to the environment. PAMM
AQ-1 and PAMM AQ-2 enact procedures for mitigating potential release of hazardous materials
through dust generating activities, erosion or track-out. These PAMMs would apply to any
ground disturbing activities associated with construction of a dam, including the spillway,
inlet/outlet works, pump station and water conveyance facilities, channel restoration, electrical
substation and powerline installation, and temporary and permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material shall be
transported and legally disposed of at a permitted off-site facility. Implementation of PAMM
Const-1: would require recycle or reuse of demolished materials as required and where
practical. Other demolished materials would be disposed of in local or other identified permitted
landfills in compliance with applicable requirements. A HMBP would be developed and
implemented that would define employee training, use of protective equipment, and other
procedures to provide an adequate basis for proper handling of hazardous materials, thereby
limiting the potential for accidental releases of and exposure to hazardous materials. These
PAMMs would apply to the decommissioning and disposal of the North Fork Dam and
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appurtenant structures, and the infrastructure subject to inundation within the expanded
reservoir.
Alternative B would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 9.0 million gallons. The routine use, or an accidental spill, of a hazardous
material used during construction could result in an inadvertent release to the environment.
Over the course of the construction period, more than 57,500 trips 11 would be made by vehicles
that use or transport hazardous materials or controlled substances that could create a hazard to
the public or the environment if a discharge occurs. PAMM HM-6 would require that quantities of
toxic materials, including fuels and lubricants would be stored as far away as possible from
surface waters with secondary containers capable of containing 110 percent of the primary
containers. BMP HM-8 would require that no fueling of servicing would be done in a waterway
or immediate floodplain unless equipment in these locations are not readily relocated (e.g.,
pumps, generators). BMP HM-10 would include measures for prevention and response for
accidental releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and
equipment cleaning to appropriate locations to reduce the potential for discharge of hazardous
materials to water bodies. With the implementation of these BMPs and PAMMs, this impact
would be less than significant.
In addition to the construction of a permanent sanitary system (i.e., septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential release to the environment.
Operations
Under Alternative B, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials periodically. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary, and hazardous materials associated with routine operations and maintenance of
the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or
accidental spill, of a hazardous material used for operations and maintenance could result in an
inadvertent release, which could adversely affect the environment.
Potential impacts associated with operations would be reduced through implementation of BMP
HM-8; BMP HM-10, PAMM HM-1, and PAMM HM-6. These BMPs and PAMMs would require
preparation and implementation of a HMBP, which would require that hazardous materials used
for operations and maintenance be used and stored properly in appropriate containers, with
secondary containment as needed to contain a potential release. All hazardous materials shall
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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be used, stored, transported, and disposed of in compliance with the code requirements of
SCCDEH, and Caltrans, which require measures for the safe storage and handling of
hazardous materials. By adhering to manufacturer’s guidelines and following BMPs, the hazards
associated with the use and transport of these hazardous materials can be minimized. With the
implementation of these BMPs and PAMMs, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
potential hazards in the event of foreseeable upset and accident conditions associated with
transport, use, or disposal of hazardous materials during construction, this alternative would
have similar quantities of excavated materials, a smaller construction footprint and the amount
of on-site storage of fuels and other hazardous substances would be less. The potential hazards
via routine transport, use, or disposal of hazardous materials associated with routine operations
and maintenance of the grounds and facilities would be similar to the Proposed Project during
operation.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
Construction
As described in the ERIS Physical Setting Report (see Hazards and Hazardous Materials
Appendix), no known hazardous material sites were identified within the Project study area. The
only site identified within a 1-mile radius of construction areas comprises a former gasoline
LUST site that received case closure in 2006, with low levels of residual contamination present
in the former gasoline UST pit and no contamination identified in groundwater. The 70 kV power
transmission lines intertie to existing PG&E infrastructure is adjacent to Fifield Road located
approximately 3,200 feet north of the LUST site. Based on the limited contamination at the
LUST site and the distance to the proposed powerline, the potential for a known hazardous
material site to create a significant hazard to the public or the environment is unlikely.
However, implementation of PAMM HM-6 would ensure that hazardous materials are properly
handled if encountered and the quality of water resources is protected. All field personnel would
know how to respond if toxic materials are discovered, and materials must be removed and
legally disposed of at a permitted off-site facility. Implementation of PAMM HM-6 would further
ensure this impact would be less than significant.
Operations
There are no active or hazardous materials sites that are located within the Project study area
that would be affected by operation of the Alternative B. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the proximity of hazardous material release sites to construction areas, Alternative B would have
similar impacts to the Proposed Project during construction. As no hazardous materials sites
would be located within areas affected by operations of either the Proposed Project or
Alternative B, Alternative B would have the same impact as the Proposed Project.
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Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
Construction
Hazards to the health and safety of workers would primarily affect those workers engaged in
ground disturbing activities under Alternative B within the Project study area (see discussion of
excavation and disturbance under Impact Haz-1 and Impact Haz-2). In addition to the potential
presence of naturally occurring metals as previously discussed, ground disturbing activities
have the potential to release soil-dwelling fungus capable of causing Valley Fever, if present.
Contracting Valley Fever, as an indirect impact from fugitive dust generated by construction of
Alternative B, could pose a health risk to workers subject to exposure. In addition to
implementation of PAMM HM-4 fugitive dust emission controls would be implemented to reduce
the potential for the release of soil-dwelling fugus to workers, the public, or the environment.
PAMM AQ-1 would be implemented to enacts procedures for reducing emissions from dustgenerating activities, including the covering of stockpiles and wetting disturbed areas. PAMM
AQ-1 also reduces the potential for the accidental transportation of potentially hazardous soil or
rock through erosion or track-out. PAMM AQ-2 limits vehicle speed to reduce the potential for
dust generation. These PAMMs would apply to any ground disturbing activities associated with
construction of Alternative B. With the implementation of these PAMMs, this impact would be
less than significant because worker health hazard(s) beyond limits set by health and safety
regulatory agencies would not be created.
Operations
The expanded reservoir and associated facilities would be unstaffed and operated remotely
most of the time, although operation and maintenance activities could entail the occasional use
of heavy equipment and hand tools for repairs or landscaping periodically as needed. In
addition, operation of vehicles and equipment on unpaved access roads throughout the Project
study area would occur.
Although ground disturbing activities associated with operations and maintenance would occur
periodically and excavations would typically not occur to depths more than four feet (e.g.,
digging up septic tank lid), these activities have the potential to release soil-dwelling fungus
capable of causing Valley Fever. If ground disturbing activities are required for operations and
maintenance, PAMM AQ-1 must be employed to reduce emissions from dust-generating
activities. In addition, PAMM AQ-1 prescribes procedures to reduce the potential for contracting
Valley Fever, through limiting dust-generating activities, appropriate use of protective
equipment, and contractor and worker awareness training to identify and report symptoms. For
operations requiring vehicle access to unpaved access roads, PAMM AQ-2 would reduce the
potential for dust generation by limiting vehicle speed. With the implementation of these DIFs,
this impact would be less than significant because worker health hazard(s) beyond limits set by
health and safety regulatory agencies would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have greater impacts. Considering
hazards to the health and safety of workers engaged in ground disturbing activities, including
greater quantities of excavated materials and larger area subject to ground disturbance,
Alternative B would have greater impacts than the Proposed Project during construction.
Considering hazards to the health and safety of workers engaged in ground disturbing activities
associated with operations and maintenance, Alternative B would have similar impacts as the
Proposed Project during operations.
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Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
Construction
Under Alternative B, SR 152 would provide primary access to the Project study area for trucks,
heavy equipment, and construction workers. Primary access from SR 152 would be via the
temporary at-grade intersection and frontage road. Alternative access to portions of the Project
study area would be from existing auxiliary and property owner access roads from Kaiser-Aetna
Road and Fifield Road. The new conveyance pipeline and Pacheco Conduit tie-in improvements
are proposed under SR 152. SR 152 is the main access route from both directions and would
be the main evacuation route from the Project study area in case of an emergency.
None of the County OES plans applicable to the Project study area are specific with respect to
emergency response or evacuation routes. The proposed construction activities on SR 152
could temporarily conflict with emergency response and evacuation, primarily at the location of
the proposed permanent interchange and improved driveway for the tie-in access road.
Potential conflicts with emergency vehicles could occur in the form of traffic slowdowns or
temporary roadway blockages during construction. Implementation of PAMM TR-1 would
minimize conflicts with emergency vehicles or evacuation traffic for SR 152, Kaiser-Aetna Road,
and Fifield Road. The notification and communication requirements of the Traffic Management
Plan would ensure that local emergency managers such as CAL FIRE, county fire departments,
and county sheriff departments would be aware of any traffic management issues and can share
that information with first responders. This impact would be less than significant because there
would be no impaired implementation of or physical interference with an adopted emergency
response or evacuation plan.
Operations
Under Alternative B, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, with the exception of weekly inspection trips in the first year
of operation, reduced in frequency to every two weeks in years two through five of operation
and monthly trips starting in year six. Post-construction operation and maintenance of the
facilities is estimated to require an average of one worker vehicle trip per month to conduct
inspections and maintenance of facilities. Access would be achieved primarily from the
temporary at-grade intersection and frontage road. This impact would be less than significant
because there would be no impaired implementation of or physically interference with an
adopted emergency response or evacuation plan.
The operator of the electrical transmission lines would perform maintenance activities on power
transmission lines, which would include routine inspections and repair of the transmission line
poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance. Maintenance activities would include insulator washing and tree trimming to prevent
or remove vegetation from encroaching on the transmission lines. For inspections and/or repairs
and maintenance, access would primarily be via Fifield Road or the dam access road via
Kaiser-Aetna Road as well as the existing network of ranch roads and trails which would give
vehicular access (e.g., light duty trucks) for personnel and to transport relatively lightweight
materials and equipment. Where no access trails are available, inspections may be conducted
via helicopter, and if necessary, equipment, materials and possibly personnel needed for repairs
and/or maintenance would be helicoptered to the transmission line corridor. The impact from
powerline maintenance operations on emergency access or evacuation plans would be less
than significant because there would be no impaired implementation of or physically
interference with an adopted emergency response or evacuation plan.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Alternative B
would have similar impacts as the Proposed Project related to implementation or physical
interference with an adopted emergency response plan or emergency evacuation plan.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
Construction
Construction activities under Alternative B, with a duration of 5.8 years spanning six fire
seasons, would have the potential to expose people or structures to existing risks associated
with natural or human-caused wildfires that may start or spread into the Project study area;
similar to the 2020 South Complex Fire that burned a substantial portion of the North Fork
Pacheco Creek watershed. While most of the watershed is uninhabited, during the course of
construction, more than 400 construction workers and Project staff could be working throughout
the Project study area and be subjected to wildfire risk while constructing Project facilities. As
described in Section 3.21, Alternative B would exacerbate wildfire risks due to a high potential
for wildfire ignition from activities such as welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire. PAMM HM-3 and PAMM Fire-1, would reduce these risks by
implementing measures such as personnel training in fire safety, fire prevention measures such
as working in cleared areas, having fire suppression equipment on-site during construction, and
fire watch/patrol during periods of high fire danger. Structures that house equipment or are used
by Valley Water periodically would be built to conform with Section A33-47 of the Santa Clara
County Code and Section 101 of the CFC. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Operations
Under Alternative B, operation and maintenance of the project power transmission line,
electrical substation, and periodic use or occupancy of Project facilities (e.g., pump station
building) has the potential to exacerbate wildfire risks due to the potential for wildfire ignition
from electrical shorts, routine maintenance work, or employee smoking. PAMM HM-3 and
PAMM Fire-1 would reduce these risks by implementing measures for defensible space around
buildings, prohibiting smoking (see Section 2.3.4) in the Project study area, and providing
vegetation clearance around project electrical infrastructure. Therefore, this impact would be
less than significant because there would not be a significant risk of loss, injury, or death
involving wildland fires.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impact. Based on a
shorter construction duration and timing of construction activities relative to fire risk/fire season,
Alternative B would have less impact than the Proposed Project related to the potential hazard
of exposing people or structures to a significant risk of loss, injury or death involving wildland
fires. Due to similarities in the routine operations and maintenance of the grounds and facilities,
Alternative A would have similar impacts as the Proposed Project during operation.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-66

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

Construction
Construction of the dam, including the spillway, inlet/outlet works, and pump station at the
downstream site, associated with Alternative C would require the excavation, transportation, and
disposal of large quantities of native soil and rock (soil and rock units are described in Section
3.11.1). The excavation of material would originate primarily from on-site borrow sources and
transport would occur using a combination of permanent and temporary access roads. In
addition, the excavation of the dam site to a depth of 20 to 70 feet would require excavation of
1,603,000 cubic yards, some of which would be processed for use as hardfill mix. Construction
of the hardfill dam at this location would require 4,213,300 cubic yards of hardfill mix and 40,600
cubic yards of concrete. Excess excavated materials not used for construction or restoration
purposes would be disposed of at one of three on-site disposal areas that have a combined
disposal volume of 6,500,000 cubic yards.
The native soil and rock to be excavated, transported, and disposed of have potentially
hazardous concentrations of naturally occurring metals and/or NOA. The areas of potential
ground disturbance are not mapped as ultramafic rock units, and the presence of ultramafic
rock, serpentine, or NOA have not been identified within the footprint of proposed ground
disturbance. The preliminary chemical analytical data of soil and rock samples suggest that
NOA is not present at concentrations exceeding the regulatory threshold of 0.25 percent by
weight (Valley Water 2020, 2021a, 2021b). It was not feasible to conduct initial sampling and
analysis of all rock and soil that could be potentially disturbed. Although the preliminary soil and
rock samples were selected to represent the various geologic units onsite, only borrow area SB2 was sampled and analyzed, while borrow areas SB-1, SB-3, and SB-4 were not specifically
sampled. However, SB-1, SB-2, SB-3, and SB-4 are mapped as predominantly consisting of
Franciscan Yolla Bolly terrane, which was representatively analyzed in composite samples
1530-20-1 and 1530-20-2.
Two naturally occurring metals were reported in sample 1530-20-2 at concentrations exceeding
their respective screening levels (see Table 3.11-2: Sample analytical results). The sample
exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019).
The excavation, transport and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment to NOA and naturally
occurring metals through direct contact and/or dust inhalation. In addition to the movement of
materials, the exposure of 416 acres in the first few years of construction would expose soil and
rock materials to erosional processes over the course of several construction seasons, thereby
transporting the potentially hazardous material. Collectively, construction workers, the public,
and the environment could be exposed to hazardous material through several means, including
wind erosion, water erosion, and mechanical abrasion of earthen materials in exposed work
areas and from spillage from mechanical equipment and haul trucks. Borrow areas, disposal
areas and other exposed surfaces would be susceptible to potential erosion unless properly
managed or until stabilized by vegetation cover. With implementation of the DIFs described
below, this impact would be less than significant.
Alternative C would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 5,200 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could expose construction workers, the public, and the environment to potentially hazardous
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materials associated with naturally occurring metals. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Decommissioning of North Fork Dam would include removal of the dam embankment to an
elevation consistent with reestablishing a functional North Fork Pacheco Creek channel, as well
as removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location. The
existing structure on the crest of North Fork Dam was used by PPWD, then subsequently by
Valley Water to store instrumentation necessary to measure releases into North Fork Pacheco
Creek. In addition to batteries used to power this equipment, conversation with Valley Water
staff suggest that there may be materials that could be considered hazardous and would be
subject to survey or testing requirements prior to demolition. In the event that testing of
materials used to construct or operate this structure (e.g., electrical equipment containing PCBs,
fluorescent lights containing mercury vapors, lead-based paint, asbestos containing materials)
result in the identification of hazardous materials, a site-specific management and disposal plan
consistent with regulatory requirements will be developed consistent with PAMM-HM6 to
determine the decommissioning activities necessary to prevent exposure of construction
workers, the public, and the environment to potentially hazardous materials. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Under Alternative C, about 0.5 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 300,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to disposal sites or stabilized in upland areas away from the restored channel in
order to restore the historic channel planform and profile. The channel restoration process
would involve development of two additional channels necessary to route the outflows from the
expanded reservoir: a spillway return channel to convey flows to the restoration channel, and an
outlet works return channel sized to convey 3,000 cfs into the restoration channel during
emergency drawdown operations. Construction of these channels would result in excavation
and placement of soil and rock materials throughput this portion of the Project study area over
the course of several years.
The channel restoration area within the existing reservoir was sampled and analyzed in
composite samples LS-01, LS-03, and LS-09. NOA was not reported at concentrations
exceeding regulatory thresholds. Of the three samples analyzed, one sample exceeded the
Construction Worker Safety ESL for Cobalt, and all three samples exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019). These ground disturbing activities could
expose construction workers, the public, and the environment to potentially hazardous materials
associated with naturally occurring metals. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative C would include construction of a new electrical substation and 4.6 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
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area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions in areas generally
mapped as Franciscan Formation mélange (not as serpentinite or ultramafic rock). Although the
ground disturbance locations have not been sampled or analyzed, there is potential for the
presence of naturally occurring metals at concentrations that exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials (e.g., NOA)
could result in the exposure of construction workers, the public, and the environment through
direct contact and/or dust inhalation. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative C would include a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Temporary modifications and improvements (i.e., at-grade intersection with traffic signal and
widening of SR-152) to the SR 152/Kaiser-Aetna Road intersection are proposed that would
facilitate access to the construction site for the new dam and associated facilities. The location
of this interchange, permanent and temporary roads, and associated improvements is generally
mapped as Franciscan Formation mélange and Yolla Bolly terrane (not as serpentinite or
ultramafic rock). As these ground disturbance locations have not been sampled or analyzed,
there is potential for the presence of naturally occurring metals at concentrations exceed
regulatory thresholds. Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
through direct contact and/or dust inhalation. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
The construction of a new 1.6 mile 2-lane paved frontage road would connect Kaiser-Aetna
Road with a network of permanent paved roads that would provide access to the proposed dam
crest, spillway, pump station and other facilities. This road would cross several ephemeral
drainages tributary to Pacheco Creek and would include a new bridge over North Fork Pacheco
Creek downstream of North Fork Dam. Construction of this frontage road would result in
excavation or placement of 39,900 cubic yards. Construction of an additional 1 mile of
permanent paved access roads would result in excavation or placement of 128,400 cubic yards
of material. Auxiliary access roads, including a short road to access the Pacheco Conduit tie in
would require construction of about 1.7 miles of single lane aggregate surface road that would
result in excavation or placement of 86,530 cubic yards, with about 1,560 cubic yards used to
surface these roads. Consistent with the overall geology within the Project study area, road
construction areas are generally mapped as Franciscan Formation mélange, Yolla Bolly terrane,
and Quaternary alluvial deposits (not as serpentinite or ultramafic rock). With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Road improvements to three existing property access road improvements would allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. Road improvement areas are generally mapped as Franciscan
Formation mélange, Yolla Bolly terrane, and Quaternary alluvial deposits (not as serpentinite or
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ultramafic rock). However, there is potential for the presence of naturally occurring metals at
concentrations exceeding regulatory thresholds where isolated excavation could occur (e.g.,
drainage features). Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
to naturally occurring metals through direct contact and/or dust inhalation. With implementation
of the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Alternative C construction would require the transport, use, and disposal of hazardous materials
from the removal of structures and facilities subject to inundation. These include a residential
building, outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals,
and fencing associated with the ranchland use operations. These existing structures may
contain electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could result in the
exposure of construction workers, the public, and the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
The DIFs identified in Section 3.11.3.1 would minimize the potential for a significant hazard to
the public or the environment through the routine transport, use, or disposal of hazardous
materials during the construction activities described above. Implementation of PAMM HM-4
and PAMM HM-6 would enact procedures requiring that hazardous materials are properly
identified, handled, and disposed of. All field personnel would know how to respond when toxic
materials are discovered, and materials must be removed and legally disposed of at a permitted
off-site facility. In addition, fugitive dust emission controls must be enacted to reduce the
potential for the release of hazardous material to construction workers, the public, or the
environment. PAMM AQ-1 and PAMM AQ-2 include procedures for mitigating potential release
of hazardous materials through dust generating activities, erosion or track-out. These DIFs
would apply to any ground disturbing activities associated with construction of the new hardfill
dam, including the spillway, inlet/outlet works, pump station and water conveyance facilities,
channel restoration, electrical substation and powerline installation, and temporary and
permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be removed
and legally disposed of at a permitted off-site facility. Implementation of PAMM Const-1 would
require Valley Water’s contractors to recycle or reuse demolished materials as required and
where practical. Other demolished materials would be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. Contractors must develop and
implement a HMBP which would define employee training, use of protective equipment, and
other procedures to provide an adequate basis for proper handling of hazardous materials,
thereby limiting the potential for accidental releases of and exposure to hazardous materials.
These DIFs would apply to the decommissioning of the North Fork Dam and appurtenant
structures, and the rural infrastructure subject to inundation within the expanded reservoir.
Alternative C would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 11.2 million gallons. The routine use, or an accidental spill of, a hazardous
material used during construction could result in exposure or an inadvertent release, which
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could adversely affect construction workers, the public, and the environment. Over the course of
the construction period, more than 60,900 trips 12 would be made by vehicles that use, or
transport hazardous materials or controlled substances that could create a hazard to the public
or the environment if a discharge occurs. PAMM HM-6 would require that quantities of toxic
materials, including fuels and lubricants would be stored as far away as possible from surface
waters with secondary containers capable of containing 110 percent of the primary containers.
BMP HM-8 would require that no fueling of servicing would be done in a waterway or immediate
floodplain unless equipment in these locations are not readily relocated (e.g., pumps,
generators). BMP HM-10 would include measures for prevention and response for accidental
releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and equipment
cleaning to appropriate locations to reduce the potential for discharge of hazardous materials to
water bodies.
In addition to the construction of a permanent sanitary system (i.e., septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various time at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animal (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used and managed to minimize
the environmental risk and reduce potential for exposure.
Operations
Under Alternative C, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials. Maintenance activities would include infrequent facility
and equipment inspections, preventative maintenance, and repairs. Such maintenance could
entail the use of heavy equipment and hand tools for repairs or landscaping, if necessary, and
hazardous materials associated with routine operations and maintenance of the grounds and
facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or accidental spill, of a
hazardous material used for operations and maintenance could result in exposure or an
inadvertent release, which could adversely affect onsite personnel, the public, and the
environment.
As described under the preceding “Construction” heading, potential impacts associated with
operations can be reduced through implementation of BMP HM-8; BMP HM-10 PAMM HM-1,
and PAMM HM-6. These DIFs would require Valley Water to prepare and implement a HMBP,
which would require that hazardous materials used for operations and maintenance be used
and stored properly in appropriate containers, with secondary containment as needed to contain
a potential release. All hazardous materials must be used, stored, transported, and disposed of
in compliance with the code requirements of SCCDEH, and Caltrans, which require measures
for the safe storage and handling of hazardous materials. By adhering to manufacturer’s
guidelines and following best management practices, the hazards associated with use of these
hazardous materials can be minimized. With the implementation of these DIFs, this impact

This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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would be less than significant because a significant hazard to the public or the environment
would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
potential hazards via routine transport, use, or disposal of hazardous materials during
construction, this alternative would have similar quantities of excavated materials, a smaller
construction footprint and the amount of on-site storage of fuels and other hazardous
substances would be less. The potential hazards via routine transport, use, or disposal of
hazardous materials associated with routine operations and maintenance of the grounds and
facilities would be similar to the Proposed Project during operation.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
Construction
The regulations cited in Section 3.11.2 are intended to ensure that hazardous materials are
transported, used, stored, and disposed of in a safe and legal manner, to protect construction
workers’ safety, the public, and the environment. They are also intended to reduce the potential
for construction-related fuels or other hazardous materials to be released into the environment,
including stormwater and downstream receiving water bodies.
As described in Impact Haz-1, construction would require the excavation and transportation of
large quantities of native soil and rock in a manner that could result in an upset or accident
involving the release of hazardous materials into the environment. As described in Section
3.11.1, the areas subject to excavation and grading within the Project study area are not
mapped as ultramafic rock units, and the presence of ultramafic rock, serpentine, or NOA have
not been identified within the Project study area based on extensive biological surveys and
focused geotechnical investigations at dam and borrow site locations.
Two naturally occurring metals (nickel and arsenic) were reported for one sample site; sample
1530-20-2 at concentrations exceeding their respective screening levels (see Table 3.11-2). This
sample exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019). As described for Impact Haz-1,
clearing, grading, and on-site transport of materials during construction would expose soil and
rock materials to erosional processes during the construction period in a manner that could
result in an upset or accidental release of hazardous waste or hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because the risk of an upset or accidental release would be minimized or avoided.
Alternative C would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 5,200 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could also allow for upset or accident conditions that could potentially release hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant.
Decommissioning of North Fork Dam would occur as described in Impact Haz-1. The existing
structure on the crest of North Fork Dam was used by PPWD, then subsequently by Valley
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Water to store instrumentation necessary to measure releases into North Fork Pacheco Creek.
In addition to batteries used to power this equipment, conversation with Valley Water staff
suggest that there may be materials that could be considered hazardous and would be subject
to survey or testing requirements prior to demolition. In the event that testing of materials used
to construct or operate this structure as described in Impact Haz-1 result in the identification of
hazardous materials, a site-specific management and disposal plan consistent with regulatory
requirements would be developed consistent with PAMM HM-6 to determine the
decommissioning activities necessary to prevent creating potential upset or accident conditions
allowing for the release of hazardous materials to the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Under Alternative C, about 1.8 miles of the historic channel of North Fork Pacheco Creek
upstream from North Fork Dam would be restored as described under Impact Haz-1.
Construction of these channels would result in excavation and placement of soil and rock
materials throughput this portion of the Project study area over the course of several years. As
described in Impact Haz-1, these ground disturbing activities could create potential upset or
accident conditions, allowing for the release of hazardous materials associated with naturally
occurring metals to the environment. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative C would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. As described in
Impact Haz-1, all construction activities associated with building these pads would be performed
using a heavy-lift helicopter. While rock and dirt would not be transported from the constructed
pole pads, the associated staging area would also be used as for refueling and maintaining
helicopters over a several year period. This could result in upset or accidental release of
hazardous waste or hazardous materials to the environment. With implementation of the DIFs
described below, this impact would be less than significant because a significant hazard to the
public or the environment would not be created.
As described in Impact Haz-1, a combination of new permanent and temporary roads and
improvements would facilitate access to the construction site for the new dam and associated
facilities. The excavation, transport, and disposal of these potentially hazardous materials used
or generated could create upset or accident conditions, allowing for the release of hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described under Impact Haz-1, improvements to three existing property access roads would
enhance landowners’ access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative C construction would require the transport of hazardous materials from the removal
of structures and facilities subject to inundation. These include a residential building,
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outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals, and
fencing associated with the ranchland use operations. These existing structures may contain
electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint, and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could create
potential upset or accident conditions allowing for the release of hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
The PAMMs identified in Section 3.11.3.1 would minimize the potential for upset or accident
conditions to create a significant hazard to the public or the environment involving release of
hazardous materials to the environment during the construction activities described above.
Similar to the PAMMs discussed in Impact Haz-1, the DIFs presented below serve to reduce the
potential for reasonably foreseeable upset and accident conditions involving the release of
hazardous materials into the environment.
Implementation of PAMM HM-4 and PAMM HM-6 includes procedures requiring that hazardous
materials are properly identified, handled, and disposed of. All field personnel would know how
to respond when toxic materials are discovered, and materials must be removed and legally
disposed of at a permitted off-site facility. In addition, fugitive dust emission controls must be
enacted to reduce the potential for the release of hazardous material to the environment. PAMM
AQ-1 and PAMM AQ-2 enact procedures for mitigating potential release of hazardous materials
through dust generating activities, erosion or track-out. These PAMMs would apply to any
ground disturbing activities associated with construction of a dam, including the spillway,
inlet/outlet works, pump station and water conveyance facilities, channel restoration, electrical
substation and powerline installation, and temporary and permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be
transported and legally disposed of at a permitted off-site facility. Implementation of PAMM
Const-1 would require recycle or reuse of demolished materials as required and where practical.
Other demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements. A HMBP would be developed and implemented that
would define employee training, use of protective equipment, and other procedures to provide
an adequate basis for proper handling of hazardous materials, thereby, limiting the potential for
accidental releases of and exposure to hazardous materials. These PAMMs would apply to the
decommissioning and disposal of the North Fork Dam and appurtenant structures, and the
infrastructure subject to inundation within the expanded reservoir.
Alternative C would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 11.2 million gallons. The routine use, or an accidental spill, of a hazardous
material used during construction could result in an inadvertent release to the environment.
Over the course of the construction period, more than 60,900 trips13 would be made by vehicles
that use or transport hazardous materials or controlled substances that could create a hazard to
the public or the environment if a discharge occurs. PAMM HM-6 would require that quantities of
toxic materials, including fuels and lubricants would be stored as far away as possible from
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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surface waters with secondary containers capable of containing 110 percent of the primary
containers. BMP HM-8 would require that no fueling of servicing would be done in a waterway
or immediate floodplain unless equipment in these locations are not readily relocated (e.g.,
pumps, generators). BMP HM-10 would include measures for prevention and response for
accidental releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and
equipment cleaning to appropriate locations to reduce the potential for discharge of hazardous
materials to water bodies. With the implementation of these BMPs and PAMMs, this impact
would be less than significant.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used, and managed to
minimize the environmental risk and reduce potential release to the environment.
Operations
Under Alternative C, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials periodically. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary, and hazardous materials associated with routine operations and maintenance of
the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or
accidental spill, of a hazardous material used for operations and maintenance could result in an
inadvertent release, which could adversely affect the environment.
Potential impacts associated with operations would be reduced through implementation of BMP
HM-8, BMP HM-10, PAMM HM-1, and PAMM HM-6. These BMPs and PAMMs would require
preparation and implementation of a HMBP, which would require that hazardous materials used
for operations and maintenance be used and stored properly in appropriate containers, with
secondary containment as needed to contain a potential release. All hazardous materials must
be used, stored, transported, and disposed of in compliance with the code requirements of
SCCDEH, and Caltrans, which require measures for the safe storage and handling of
hazardous materials. By adhering to manufacturer’s guidelines and following BMPs, the hazards
associated with the use and transport of these hazardous materials can be minimized. With the
implementation of these BMPs and PAMMs, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
potential hazards in the event of foreseeable upset and accident conditions associated with
transport, use, or disposal of hazardous materials during construction, this alternative would
have similar quantities of excavated materials, a smaller construction footprint and the amount
of on-site storage of fuels and other hazardous substances would be less. The potential hazards
via routine transport, use, or disposal of hazardous materials associated with routine operations
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and maintenance of the grounds and facilities would be similar to the Proposed Project during
operation.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
Construction
As described in the ERIS Physical Setting Report (see Hazards and Hazardous Materials
Appendix), no known hazardous material sites were identified within the Project study area. The
only site identified within a 1-mile radius of construction areas comprises a former gasoline
LUST site that received case closure in 2006, with low levels of residual contamination present
in the former gasoline UST pit and no contamination identified in groundwater. The 70 kV power
transmission lines intertie to existing PG&E infrastructure is adjacent to Fifield Road located
approximately 3,200 feet north of the LUST site. Based on the limited contamination at the
LUST site and the distance to the proposed powerline, the potential for a known hazardous
material site to create a significant hazard to the public or the environment is unlikely.
However, implementation of PAMM HM-6 would ensure that hazardous materials are properly
handled if encountered and the quality of water resources is protected. All field personnel would
know how to respond if toxic materials are discovered, and materials must be removed and
legally disposed of at a permitted off-site facility. Implementation of PAMM HM-6 would further
ensure this impact would be less than significant.
Operations
There are no active or hazardous materials sites that are located within the Project study area
that would be affected by operation of Alternative C. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the proximity of hazardous material release sites to construction areas, Alternative C would
have similar impacts to the Proposed Project during construction. As no hazardous materials
sites would be located within areas affected by operations of either the Proposed Project or
Alternative C, Alternative C would have the same impact as the Proposed Project.
Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
Construction
Hazards to the health and safety of workers would primarily affect those workers engaged in
ground disturbing activities under Alternative C within the Project study area (see discussion of
excavation and disturbance under Impact Haz-1 and Impact Haz-2). In addition to the potential
presence of naturally occurring metals as previously discussed, ground disturbing activities
have the potential to release soil-dwelling fungus capable of causing Valley Fever, if present.
Contracting Valley Fever, as an indirect impact from fugitive dust generated by construction of
Alternative C, could pose a health risk to workers subject to exposure. In addition to
implementation of PAMM HM-4, fugitive dust emission controls would be implemented to reduce
the potential for the release of soil-dwelling fugus to workers, the public, or the environment.
PAMM AQ-1 would be implemented to enacts procedures for reducing emissions from dustgenerating activities, including the covering of stockpiles and wetting disturbed areas. PAMM
AQ-1 also reduces the potential for the accidental transportation of potentially hazardous soil or
rock through erosion or track-out. PAMM AQ-2 limits vehicle speed to reduce the potential for
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dust generation. These PAMMs would apply to any ground disturbing activities associated with
construction of Alternative C. With the implementation of these PAMMs, this impact would be
less than significant because worker health hazard(s) beyond limits set by health and safety
regulatory agencies would not be created.
Operations
Under the Alternative C, the expanded reservoir and associated facilities would be unstaffed
and operated remotely most of the time, although operation and maintenance activities could
entail the occasional use of heavy equipment and hand tools for repairs or landscaping
periodically as needed. In addition, operation of vehicles and equipment on unpaved access
roads throughout the Project study area would occur.
Although ground disturbing activities associated with operations and maintenance would occur
periodically and excavations would typically not occur to depths more than four feet (e.g.,
digging up septic tank lid), these activities have the potential to release soil-dwelling fungus
capable of causing Valley Fever. If ground disturbing activities are required for operations and
maintenance, PAMM AQ-1 must be employed to reduce emissions from dust-generating
activities. In addition, PAMM AQ-1 prescribes procedures to reduce the potential for contracting
Valley Fever, through limiting dust-generating activities, appropriate use of protective
equipment, and contractor and worker awareness training to identify and report symptoms. For
operations requiring vehicle access to unpaved access roads, PAMM AQ-2 would reduce the
potential for dust generation by limiting vehicle speed. With the implementation of these DIFs,
this impact would be less than significant because worker health hazard(s) beyond limits set by
health and safety regulatory agencies would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
hazards to the health and safety of workers engaged in ground disturbing activities during
construction, in comparison to the Proposed Project, Alternative C would have greater impacts
related to quantities of excavated materials and lesser impact related to the extent of ground
disturbance. Considering hazards to the health and safety of workers engaged in ground
disturbing activities associated with operations and maintenance, overall Alternative C would
have similar impacts as the Proposed Project during operations.
Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
Construction
Under Alternative C, SR 152 would provide primary access to the Project study area for trucks,
heavy equipment, and construction workers. Primary access from SR 152 would be via the
temporary at-grade intersection and frontage road. Alternative access to portions of the Project
study area would be from existing auxiliary and property owner access roads from Kaiser-Aetna
Road and Fifield Road. The new conveyance pipeline and Pacheco Conduit tie-in improvements
are proposed under SR 152. SR 152 is the main access route from both directions and would
be the main evacuation route from the Project study area in case of an emergency.
None of the County OES plans applicable to the Project study area are specific with respect to
emergency response or evacuation routes. The proposed construction activities on SR 152
could temporarily conflict with emergency response and evacuation, primarily at the location of
the proposed permanent interchange and improved driveway for the tie-in access road.
Potential conflicts with emergency vehicles in the form of traffic slowdowns or temporary
roadway blockages during construction could occur. Implementation of PAMM TR-1 would
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minimize conflicts with emergency vehicles or evacuation traffic for SR 152, Kaiser-Aetna Road,
and Fifield Road. The notification and communication requirements of the Traffic Management
Plan would ensure that local emergency managers such as CAL FIRE, county fire departments,
and county sheriff departments would be aware of any traffic management issues and can share
that information with first responders. This impact would be less than significant because there
would be no impaired implementation of or physical interference with an adopted emergency
response or evacuation plan.
Operations
Under Alternative C, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, with the exception of weekly inspection trips in the first year
of operation, reduced in frequency to every two weeks in years two through five of operation
and monthly trips starting in year six. Post-construction operation and maintenance of the
facilities is estimated to require an average of one worker vehicle trip per month to conduct
inspections and maintenance of facilities. Access would be achieved primarily from the
temporary at-grade intersection and frontage road. This impact would be less than significant
because there would be no impaired implementation of or physically interference with an
adopted emergency response or evacuation plan.
The operator of the electrical transmission lines would perform maintenance activities on power
transmission lines, which would include routine inspections and repair of the transmission line
poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance. Maintenance activities would include insulator washing and tree trimming to prevent
or remove vegetation from encroaching on the transmission lines. For inspections and/or repairs
and maintenance, access would primarily be via Fifield Road or the dam access road via
Kaiser-Aetna Road as well as the existing network of ranch roads and trails which would give
vehicular access (e.g., light duty trucks) for personnel and to transport relatively lightweight
materials and equipment. Where no access trails are available, inspections may be conducted
via helicopter, and if necessary, equipment, materials and possibly personnel needed for repairs
and/or maintenance would be helicoptered to the transmission line corridor. The impact from
powerline maintenance operations on emergency access or evacuation plans would be less
than significant because there would be no impaired implementation of or physically
interference with an adopted emergency response or evacuation plan.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Alternative C
would have similar impacts as the Proposed Project related to implementation or physical
interference with an adopted emergency response plan or emergency evacuation plan.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
Construction
Construction activities associated with Alternative C, with a duration of 7.3 years spanning eight
fire seasons, have the potential to expose people or structures to existing risks associated with
natural or human-caused wildfires that may start or spread into the Project study area; similar to
the 2020 South Complex Fire that burned a substantial portion of the North Fork Pacheco Creek
watershed. While most of the watershed is uninhabited, during the course of construction, more
than 400 construction workers and Project staff could be working throughout the Project study
area and be subjected to wildfire risk while constructing Project facilities. As described in
Section 3.21, the Alternative C would exacerbate wildfire risks due to a high potential for wildfire
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ignition from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and
use of prescribed fire. PAMM HM-3 and PAMM Fire-1, would reduce these risks by
implementing measures such as personnel training in fire safety, fire prevention measures such
as working in cleared areas, having fire suppression equipment on-site during construction, and
fire watch/patrol during periods of high fire danger. Structures that house equipment or are used
by Valley Water periodically would be built to conform with Section A33-47 of the Santa Clara
County Code and Section 101 of the CFC. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Operations
Under Alternative C, operation and maintenance of the power transmission line, electrical
substation, and periodic use or occupancy of Project facilities (e.g., pump station building) has
the potential to exacerbate wildfire risks due to the potential for wildfire ignition from electrical
shorts, routine maintenance work, or employee smoking. PAMM HM-3 and PAMM Fire-1 would
reduce these risks by implementing measures for defensible space around buildings, prohibiting
smoking (see Section 2.3.4) in the Project study area, and providing vegetation clearance
around project electrical infrastructure. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impact. Based on a
longer construction duration and timing of construction activities relative to fire risk/fire season,
Alternative C would have greater impact than the Proposed Project related to the potential
hazard of exposing people or structures to a significant risk of loss, injury, or death involving
wildland fires. Due to similarities in the routine operations and maintenance of the grounds and
facilities, Alternative C would have similar impacts as the Proposed Project during operation.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Haz-1: Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.
Construction
Construction of the earthfill dam associated with Alternative D, including the spillway, inlet/outlet
works, and pump station at the downstream site, would require the excavation, transportation,
and disposal of large quantities of native soil and rock (soil and rock units are described in
Section 3.11.1). The excavation of material would originate primarily from on-site borrow
sources and transport would occur using a combination of permanent and temporary access
roads. In addition, the excavation of the dam site to a depth of 20 to 70 feet would require
excavation of 4,420,000 cubic yards. Construction of the earthfill dam at this location would
require 13,100,000 cubic yards of earthfill, 2,700,000 cubic yards of core material, and 932,000
cubic yards of filter and drain material. Excess excavated materials not used for construction or
restoration purposes would be disposed of at one of two on-site disposal areas that have a
combined disposal volume of 5,000,000 cubic yards.
The native soil and rock to be excavated, transported, and disposed of have potentially
hazardous concentrations of naturally occurring metals and/or NOA. The areas of potential
ground disturbance are not mapped as ultramafic rock units, and the presence of ultramafic
rock, serpentine, or NOA have not been identified within the footprint of proposed ground
disturbance. The preliminary chemical analytical data of soil and rock samples suggest that
NOA is not present at concentrations exceeding the regulatory threshold of 0.25 percent by
weight (Valley Water 2020, 2021a, 2021b). It was not feasible to conduct initial sampling and
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-79

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

analysis of all rock and soil that could be potentially disturbed. Although the preliminary soil and
rock samples were selected to represent the various geologic units onsite, only borrow area SB2 was sampled and analyzed, while borrow areas SB-1, SB-3, and SB-4 were not specifically
sampled. However, SB-1, SB-2, SB-3, and SB-4 are mapped as predominantly consisting of
Franciscan Yolla Bolly terrane, which was representatively analyzed in composite samples
1530-20-1 and 1530-20-2. The core borrow areas CBA-1 and CBA-2 were sampled and
analyzed in composite samples LAWLER, 1530-20-3, and 1530-20-4.
Two naturally occurring metals were reported in four of the five samples at concentrations
exceeding their respective screening levels (see Table 3.11-2: Sample analytical results).
Sample 1530-20-2 exceeded the regional background threshold level for arsenic (Duvergé
2011) and samples LAWLER, 1530-20-2, 1530-20-3, and 1530-20-4 exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019).
The excavation, transport and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment to NOA and naturally
occurring metals through direct contact and/or dust inhalation. In addition to the movement of
materials, the exposure of 623 acres in the first few years of construction would expose soil and
rock materials to erosional processes over the course of several construction seasons, thereby
transporting the potentially hazardous material. Collectively, construction workers, the public,
and the environment could be exposed to hazardous material through several means, including
wind erosion, water erosion, and mechanical abrasion of earthen materials in exposed work
areas and from spillage from mechanical equipment and haul trucks. Borrow areas, disposal
areas and other exposed surfaces would be susceptible to potential erosion unless properly
managed or until stabilized by vegetation cover. With implementation of the DIFs described
below, this impact would be less than significant.
Alternative D would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 4,500 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could expose construction workers, the public, and the environment to potentially hazardous
materials associated with naturally occurring metals. With implementation of the DIFs described
below, this impact would be less than significant because a significant hazard to the public or
the environment would not be created.
Decommissioning of North Fork Dam would include removal of the dam embankment to an
elevation consistent with reestablishing a functional North Fork Pacheco Creek channel, as well
as removal of two bridges immediately downstream. All concrete associated with the dam face
and bridges would be reduced to rubble and disposed of at an approved off-site location. The
existing structure on the crest of North Fork Dam was used by PPWD, then subsequently by
Valley Water to store instrumentation necessary to measure releases into North Fork Pacheco
Creek. In addition to batteries used to power this equipment, conversation with Valley Water
staff suggest that there may be materials that could be considered hazardous and would be
subject to survey or testing requirements prior to demolition. In the event that testing of
materials used to construct or operate this structure (e.g., electrical equipment containing PCBs,
fluorescent lights containing mercury vapors, lead-based paint, asbestos containing materials)
result in the identification of hazardous materials, a site-specific management and disposal plan
consistent with regulatory requirements will be developed consistent with PAMM-HM6 to
determine the decommissioning activities necessary to prevent exposure of construction
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workers, the public, and the environment to potentially hazardous materials. With
implementation of the DIFs described below, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Under Alternative D, about 0.3 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 200,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to disposal sites or stabilized in upland areas away from the restored channel in
order to restore the historic channel planform and profile. The channel restoration process
would involve development of two additional channels necessary to route the outflows from the
expanded reservoir: a spillway return channel to convey flows to the restoration channel, and an
outlet works return channel sized to convey 3,000 cfs into the restoration channel during
emergency drawdown operations. Construction of these channels would result in excavation
and placement of soil and rock materials throughput this portion of the Project study area over
the course of several years.
The channel restoration area within the existing reservoir was sampled and analyzed in
composite samples LS-01, LS-03, and LS-09. NOA was not reported at concentrations
exceeding regulatory thresholds. Of the three samples analyzed, one sample exceeded the
Construction Worker Safety ESL for Cobalt, and all three samples exceeded the Construction
Worker Safety ESL for Nickel (SFBRWQCB 2019). These ground disturbing activities could
expose construction workers, the public, and the environment to potentially hazardous materials
associated with naturally occurring metals. With implementation of the DIFs described below,
this impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative D would include construction of a new electrical substation and 4.6 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions in areas generally
mapped as Franciscan Formation mélange (not as serpentinite or ultramafic rock). Although the
ground disturbance locations have not been sampled or analyzed, there is potential for the
presence of naturally occurring metals at concentrations that exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials (e.g., NOA)
could result in the exposure of construction workers, the public, and the environment through
direct contact and/or dust inhalation. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative D would include a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Permanent modifications and improvements (i.e., tight diamond interchange with overpass) to
the SR 152/Kaiser-Aetna Road intersection are proposed that would facilitate access to the
construction site for the new dam and associated facilities. The location of this interchange,
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permanent and temporary roads, and associated improvements is generally mapped as
Franciscan Formation mélange and Yolla Bolly terrane (not as serpentinite or ultramafic rock).
As these ground disturbance locations have not been sampled or analyzed, there is potential for
the presence of naturally occurring metals at concentrations exceed regulatory thresholds.
Therefore, the excavation and disposal of these potentially hazardous materials could result in
the exposure of construction workers, the public, and the environment through direct contact
and/or dust inhalation. With implementation of the DIFs described below, this impact would be
less than significant because a significant hazard to the public or the environment would not be
created.
The construction of a new 1.6 mile 2-lane paved frontage road would connect Kaiser-Aetna
Road with a network of permanent paved roads that would provide access to the proposed dam
crest, spillway, pump station and other facilities. This road would cross several ephemeral
drainages tributary to Pacheco Creek and would include a new bridge over North Fork Pacheco
Creek downstream of North Fork Dam. Construction of this frontage road would result in
excavation or placement of 39,900 cubic yards. Construction of an additional 2.2 miles of
permanent paved access roads would result in excavation or placement of 108,500 cubic yards
of material. Auxiliary access roads, including a short road to access the Pacheco Conduit tie in
would require construction of about 1.7 miles of single lane aggregate surface road that would
result in excavation or placement of 86,530 cubic yards, with about 1,560 cubic yards used to
surface these roads. Consistent with the overall geology within the Project study area, road
construction areas are generally mapped as Franciscan Formation mélange, Yolla Bolly terrane,
and Quaternary alluvial deposits (not as serpentinite or ultramafic rock). With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Road improvements to three existing property access road improvements would allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. Road improvement areas are generally mapped as Franciscan
Formation mélange, Yolla Bolly terrane, and Quaternary alluvial deposits (not as serpentinite or
ultramafic rock). However, there is potential for the presence of naturally occurring metals at
concentrations exceeding regulatory thresholds where isolated excavation could occur (e.g.,
drainage features). Therefore, the excavation and disposal of these potentially hazardous
materials could result in the exposure of construction workers, the public, and the environment
to naturally occurring metals through direct contact and/or dust inhalation. With implementation
of the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Alternative D construction would require the transport, use, and disposal of hazardous materials
from the removal of structures and facilities subject to inundation. These include a residential
building, outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals,
and fencing associated with the ranchland use operations. These existing structures may
contain electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could result in the
exposure of construction workers, the public, and the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
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The DIFs identified in Section 3.11.3.1 would minimize the potential for a significant hazard to
the public or the environment through the routine transport, use, or disposal of hazardous
materials during the construction activities described above. Implementation of PAMM HM-4
and PAMM HM-6 would enact procedures requiring that hazardous materials are properly
identified, handled, and disposed of. All field personnel would know how to respond when toxic
materials are discovered, and materials must be removed and legally disposed of at a permitted
off-site facility. In addition, fugitive dust emission controls must be enacted to reduce the
potential for the release of hazardous material to construction workers, the public, or the
environment. PAMM AQ-1 and PAMM AQ-2 include procedures for mitigating potential release
of hazardous materials through dust generating activities, erosion or track-out. These DIFs
would apply to any ground disturbing activities associated with construction of the new hardfill
dam, including the spillway, inlet/outlet works, pump station and water conveyance facilities,
channel restoration, electrical substation and powerline installation, and temporary and
permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be removed
and legally disposed of at a permitted off-site facility. Implementation of PAMM Const-1 would
require Valley Water’s contractors to recycle or reuse demolished materials as required and
where practical. Other demolished materials would be disposed of in local or other identified
permitted landfills in compliance with applicable requirements. Contractors must develop and
implement a HMBP which would define employee training, use of protective equipment, and
other procedures to provide an adequate basis for proper handling of hazardous materials,
thereby limiting the potential for accidental releases of and exposure to hazardous materials.
These DIFs would apply to the decommissioning of the North Fork Dam and appurtenant
structures, and the rural infrastructure subject to inundation within the expanded reservoir.
Alternative D would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline, and jet fuel would
be used for construction activities throughout the Project study area; on-site fuel requirements
are estimated to be 13.7 million gallons. The routine use, or an accidental spill of, a hazardous
material used during construction could result in exposure or an inadvertent release, which
could adversely affect construction workers, the public, and the environment. Over the course of
the construction period, more than 92,031 trips 14 would be made by vehicles that use, or
transport hazardous materials or controlled substances that could create a hazard to the public
or the environment if a discharge occurs. PAMM HM-6 would require that quantities of toxic
materials, including fuels and lubricants would be stored as far away as possible from surface
waters with secondary containers capable of containing 110 percent of the primary containers.
BMP HM-8 would require that no fueling of servicing would be done in a waterway or immediate
floodplain unless equipment in these locations are not readily relocated (e.g., pumps,
generators). BMP HM-10 would include measures for prevention and response for accidental
releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and equipment
cleaning to appropriate locations to reduce the potential for discharge of hazardous materials to
water bodies.
In addition to the construction of a permanent sanitary system (i.e., septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.

14
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BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
hazardous materials and toxic substances are properly handled, used and managed to minimize
the environmental risk and reduce potential for exposure.
Operations
Under Alternative D, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials. Maintenance activities would include infrequent facility
and equipment inspections, preventative maintenance, and repairs. Such maintenance could
entail the use of heavy equipment and hand tools for repairs or landscaping, if necessary, and
hazardous materials associated with routine operations and maintenance of the grounds and
facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or accidental spill, of a
hazardous material used for operations and maintenance could result in exposure or an
inadvertent release, which could adversely affect onsite personnel, the public, and the
environment.
As described under the preceding “Construction” heading, potential impacts associated with
operations can be reduced through implementation of BMP HM-8, BMP HM-10, PAMM HM-1,
and PAMM HM-6. These DIFs would require Valley Water to prepare and implement a HMBP,
which would require that hazardous materials used for operations and maintenance be used
and stored properly in appropriate containers, with secondary containment as needed to contain
a potential release. All hazardous materials must be used, stored, transported, and disposed of
in compliance with the code requirements of SCCDEH, and Caltrans, which require measures
for the safe storage and handling of hazardous materials. By adhering to manufacturer’s
guidelines and following best management practices, the hazards associated with use of these
hazardous materials can be minimized. With the implementation of these DIFs, this impact
would be less than significant because a significant hazard to the public or the environment
would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
potential hazards via routine transport, use, or disposal of hazardous materials during
construction, this alternative would have greater quantities of excavated materials, a larger
construction footprint and the amount of on-site storage of fuels and other hazardous
substances would be greater. The potential hazards via routine transport, use, or disposal of
hazardous materials associated with routine operations and maintenance of the grounds and
facilities would be similar to the Proposed Project during operation.
Impact Haz-2: Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials into the
environment.
Construction
The regulations cited in Section 3.11.2 are intended to ensure that hazardous materials are
transported, used, stored, and disposed of in a safe and legal manner, to protect construction
workers’ safety, the public, and the environment. They are also intended to reduce the potential
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for construction-related fuels or other hazardous materials to be released into the environment,
including stormwater and downstream receiving water bodies.
As described in Impact Haz-1, construction would require the excavation and transportation of
large quantities of native soil and rock in a manner that could result in an upset or accident
involving the release of hazardous materials into the environment. As described in Section
3.11.1, the areas subject to excavation and grading within the Project study area are not
mapped as ultramafic rock units, and the presence of ultramafic rock, serpentine, or NOA have
not been identified within the Project study area based on extensive biological surveys and
focused geotechnical investigations at dam and borrow site locations.
Two naturally occurring metals (nickel and arsenic) were reported for one sample site; sample
1530-20-2 at concentrations exceeding their respective screening levels (see Table 3.11-2). This
sample exceeded the regional background threshold level for arsenic (Duvergé 2011) and the
Construction Worker Safety ESL for Nickel (SFBRWQCB 2019). As described for Impact Haz-1,
clearing, grading, and on-site transport of materials during construction would expose soil and
rock materials to erosional processes during the construction period in a manner that could
result in an upset or accidental release of hazardous waste or hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because the risk of an upset or accidental release would be minimized or avoided.
Alternative D would include ground disturbance of potentially hazardous material through the
construction of water conveyance facilities, including 4,500 feet of pipeline using both open
trench and trenchless technology (350 feet of tunnel encased with concrete under Pacheco
Creek and SR 152). This pipeline would be 114 inches in diameter and connect the inlet/outlet
works with the existing Pacheco Conduit. In addition, about 900 feet of the Pacheco Conduit
would be replaced to facilitate the tie in with the new pipeline. These ground disturbing activities
could also allow for upset or accident conditions that could potentially release hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
Decommissioning of North Fork Dam would occur as described in Impact Haz-1. The existing
structure on the crest of North Fork Dam was used by PPWD, then subsequently by Valley
Water to store instrumentation necessary to measure releases into North Fork Pacheco Creek.
In addition to batteries used to power this equipment, conversation with Valley Water staff
suggest that there may be materials that could be considered hazardous and would be subject
to survey or testing requirements prior to demolition. In the event that testing of materials used
to construct or operate this structure as described in Impact Haz-1 result in the identification of
hazardous materials, a site-specific management and disposal plan consistent with regulatory
requirements would be developed consistent with PAMM HM-6 to determine the
decommissioning activities necessary to prevent creating potential upset or accident conditions
allowing for the release of hazardous materials to the environment. With implementation of the
DIFs described below, this impact would be less than significant because a significant hazard to
the public or the environment would not be created.
Under Alternative D, about 1.8 miles of the historic channel of North Fork Pacheco Creek
upstream from North Fork Dam would be restored as described under Impact Haz-1.
Construction of these channels would result in excavation and placement of soil and rock
materials throughput this portion of the Project study area over the course of several years. As
described in Impact Haz-1, these ground disturbing activities could create potential upset or
accident conditions, allowing for the release of hazardous materials associated with naturally
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occurring metals to the environment. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative D would include construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, and 26 permanent power pole pads would be constructed for this powerline. As described
in Impact Haz-1, all construction activities associated with building these pads would be
performed using a heavy-lift helicopter. While rock and dirt would not be transported from the
constructed pole pads, the associated staging area would also be used as for refueling and
maintaining helicopters over a several year period. This could result in upset or accidental
release of hazardous waste or hazardous materials to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described in Impact Haz-1, a combination of new permanent and temporary roads and
improvements would facilitate access to the construction site for the new dam and associated
facilities. The excavation, transport, and disposal of these potentially hazardous materials used
or generated could create upset or accident conditions, allowing for the release of hazardous
materials associated with naturally occurring metals to the environment. With implementation of
the DIFs described below, this impact would be less than significant because a significant
hazard to the public or the environment would not be created.
As described under Impact Haz-1, improvements to three existing property access roads would
enhance landowners’ access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. With implementation of the DIFs described below, this
impact would be less than significant because a significant hazard to the public or the
environment would not be created.
Alternative D construction would require the transport of hazardous materials from the removal
of structures and facilities subject to inundation. These include a residential building,
outbuildings for equipment or livestock, wells, septic tank, leach field, livestock corrals, and
fencing associated with the ranchland use operations. These existing structures may contain
electrical equipment containing PCBs, fluorescent lights containing mercury vapors or
fluorescent light ballasts containing PCBs or DEHP, lead-based paint and asbestos containing
materials. The transport and disposal of these potentially hazardous materials could create
potential upset or accident conditions allowing for the release of hazardous materials to the
environment. With implementation of the DIFs described below, this impact would be less than
significant because a significant hazard to the public or the environment would not be created.
The PAMMs identified in Section 3.11.3.1 would minimize the potential for upset or accident
conditions to create a significant hazard to the public or the environment involving release of
hazardous materials to the environment during the construction activities described above.
Similar to the PAMMs discussed in Impact Haz-1, the DIFs presented below serve to reduce the
potential for reasonably foreseeable upset and accident conditions involving the release of
hazardous materials into the environment.
Implementation of PAMM HM-4 and PAMM HM-6 includes procedures requiring that hazardous
materials are properly identified, handled, and disposed of. All field personnel would know how
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to respond when toxic materials are discovered, and materials must be removed and legally
disposed of at a permitted off-site facility. In addition, fugitive dust emission controls must be
enacted to reduce the potential for the release of hazardous material to the environment. PAMM
AQ-1 and PAMM AQ-2 enact procedures for mitigating potential release of hazardous materials
through dust generating activities, erosion or track-out. These PAMMs would apply to any
ground disturbing activities associated with construction of a dam, including the spillway,
inlet/outlet works, pump station and water conveyance facilities, channel restoration, electrical
substation and powerline installation, and temporary and permanent access road construction.
Implementation of PAMM HM-5 would require demolition and disposal of any material
associated with existing buildings in a manner that meets all federal, state, and local
requirements related to hazards, hazardous materials, and air quality. Material must be
transported and legally disposed of at a permitted off-site facility. Implementation of PAMM
Const-1 would require recycle or reuse of demolished materials as required and where practical.
Other demolished materials would be disposed of in local or other identified permitted landfills in
compliance with applicable requirements. A HMBP would be developed and implemented that
would define employee training, use of protective equipment, and other procedures to provide
an adequate basis for proper handling of hazardous materials, thereby limiting the potential for
accidental releases of and exposure to hazardous materials. These PAMMs would apply to the
decommissioning and disposal of the North Fork Dam and appurtenant structures, and the
infrastructure subject to inundation within the expanded reservoir.
Alternative D would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area; on-site fuel requirements are
estimated to be 13.7 million gallons. The routine use, or an accidental spill, of a hazardous
material used during construction could result in an inadvertent release to the environment.
Over the course of the construction period, more than 92,031 trips15 would be made by vehicles
that use or transport hazardous materials or controlled substances that could create a hazard to
the public or the environment if a discharge occurs. PAMM HM-6 would require that quantities of
toxic materials, including fuels and lubricants would be stored as far away as possible from
surface waters with secondary containers capable of containing 110 percent of the primary
containers. BMP HM-8 would require that no fueling of servicing would be done in a waterway
or immediate floodplain unless equipment in these locations are not readily relocated (e.g.,
pumps, generators). BMP HM-10 would include measures for prevention and response for
accidental releases of fuels or other toxic substances. PAMM HM-2 would restrict vehicle and
equipment cleaning to appropriate locations to reduce the potential for discharge of hazardous
materials to water bodies. With the implementation of these BMPs and PAMMs, this impact
would be less than significant.
In addition to the construction of a permanent sanitary system (i.e., septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-1 would require that
measures be implemented to ensure that use of hazardous materials and toxic substances are
conveyed to the public through proper posting, and PAMM HM-6 would ensure that those
This value reflects the number of estimated truck trips during construction period as presented in the Alternatives Development
and Project Description Appendix.
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hazardous materials and toxic substances are properly handled, used and managed to minimize
the environmental risk and reduce potential release to the environment.
Operations
Under Alternative D, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities would
require the use of hazardous materials periodically. Maintenance activities would include
infrequent facility and equipment inspections, preventative maintenance, and repairs. Such
maintenance could entail the use of heavy equipment and hand tools for repairs or landscaping,
if necessary, and hazardous materials associated with routine operations and maintenance of
the grounds and facilities (i.e., pesticides, herbicides, fuel, lubricating oil). The routine use, or
accidental spill, of a hazardous material used for operations and maintenance could result in an
inadvertent release, which could adversely affect the environment.
Potential impacts associated with operations would be reduced through implementation of BMP
HM-8, BMP HM-10, PAMM HM-1, and PAMM HM-6. These BMPs and PAMMs would require
preparation and implementation of a HMBP, which would require that hazardous materials used
for operations and maintenance be used and stored properly in appropriate containers, with
secondary containment as needed to contain a potential release. All hazardous materials must
be used, stored, transported, and disposed of in compliance with the code requirements of
SCCDEH, and Caltrans, which require measures for the safe storage and handling of
hazardous materials. By adhering to manufacturer’s guidelines and following BMPs, the hazards
associated with the use and transport of these hazardous materials can be minimized. With the
implementation of these BMPs and PAMMs, this impact would be less than significant because
a significant hazard to the public or the environment would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
potential hazards in the event of foreseeable upset and accident conditions associated with
transport, use, or disposal of hazardous materials during construction, this alternative would
have greater quantities of excavated materials, a larger construction footprint and the amount of
on-site storage of fuels and other hazardous substances would be greater. The potential
hazards via routine transport, use, or disposal of hazardous materials associated with routine
operations and maintenance of the grounds and facilities would be similar to the Proposed
Project during operation.
Impact Haz-3: Be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, would it create a
significant hazard to the public or the environment.
Construction
As described in the ERIS Physical Setting Report (see Hazards and Hazardous Materials
Appendix), no known hazardous material sites were identified within the Project study area. The
only site identified within a 1-mile radius of construction areas comprises a former gasoline
LUST site that received case closure in 2006, with low levels of residual contamination present
in the former gasoline UST pit and no contamination identified in groundwater. The 70 kV power
transmission lines intertie to existing PG&E infrastructure is adjacent to Fifield Road located
approximately 3,200 feet north of the LUST site. Based on the limited contamination at the
LUST site and the distance to the proposed powerline, the potential for a known hazardous
material site to create a significant hazard to the public or the environment is unlikely.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.11-88

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.11
Hazards and Hazardous Materials

However, implementation of PAMM HM-6 would ensure that hazardous materials are properly
handled if encountered and the quality of water resources is protected. All field personnel would
know how to respond when toxic materials are discovered, and materials must be removed and
legally disposed of at a permitted off-site facility. Implementation of PAMM HM-6 would further
ensure this impact would be less than significant.
Operations
There are no active or hazardous materials sites that are located within the Project study area
that would be affected by operation of Alternative D. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the proximity of hazardous material release sites to construction areas, Alternative D would
have similar impacts to the Proposed Project during construction. As no hazardous materials
sites would be located within areas affected by operations of either the Proposed Project or
Alternative D, Alternative D would have the same impact as the Proposed Project.
Impact Haz-4: Create worker health hazard(s) beyond limits set by health and safety regulatory
agencies.
Construction
Hazards to the health and safety of workers would primarily affect those workers engaged in
ground disturbing activities under Alternative D within the Project study area (see discussion of
excavation and disturbance under Impact Haz-1 and Impact Haz-2). In addition to the potential
presence of naturally occurring metals as previously discussed, ground disturbing activities
have the potential to release soil-dwelling fungus capable of causing Valley Fever, if present.
Contracting Valley Fever, as an indirect impact from fugitive dust generated by construction of
Alternative D, could pose a health risk to workers subject to exposure. In addition to
implementation of PAMM HM-4, fugitive dust emission controls would be implemented to reduce
the potential for the release of soil-dwelling fugus to workers, the public, or the environment.
PAMM AQ-1 would be implemented to enacts procedures for reducing emissions from dustgenerating activities, including the covering of stockpiles and wetting disturbed areas. PAMM
AQ-1 also reduces the potential for the accidental transportation of potentially hazardous soil or
rock through erosion or track-out. PAMM AQ-2 limits vehicle speed to reduce the potential for
dust generation. These PAMMs would apply to any ground disturbing activities associated with
construction of Alternative D. With the implementation of these PAMMs, this impact would be
less than significant because worker health hazard(s) beyond limits set by health and safety
regulatory agencies would not be created.
Operations
Under Alternative D, the expanded reservoir and associated facilities would be unstaffed and
operated remotely most of the time, although operation and maintenance activities could entail
the occasional use of heavy equipment and hand tools for repairs or landscaping periodically as
needed. In addition, operation of vehicles and equipment on unpaved access roads throughout
the Project study area would occur.
Although ground disturbing activities associated with operations and maintenance would occur
periodically and excavations would typically not occur to depths more than four feet (e.g.,
digging up septic tank lid), these activities have the potential to release soil-dwelling fungus
capable of causing Valley Fever. If ground disturbing activities are required for operations and
maintenance, PAMM AQ-1 must be employed to reduce emissions from dust-generating
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activities. In addition, PAMM AQ-1 prescribes procedures to reduce the potential for contracting
Valley Fever, through limiting dust-generating activities, appropriate use of protective
equipment, and contractor and worker awareness training to identify and report symptoms. For
operations requiring vehicle access to unpaved access roads, PAMM AQ-2 would reduce the
potential for dust generation by limiting vehicle speed. With the implementation of these DIFs,
this impact would be less than significant because worker health hazard(s) beyond limits set by
health and safety regulatory agencies would not be created.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
hazards to the health and safety of workers engaged in ground disturbing activities, including
greater quantities of excavated materials and a larger area subject to ground disturbance,
Alternative D would have greater impacts than the Proposed Project during construction.
Considering hazards to the health and safety of workers engaged in ground disturbing activities
associated with operations and maintenance, Alternative D would have similar impacts as the
Proposed Project during operations.
Impact Haz-5: Impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan.
Construction
Under Alternative D, SR 152 would provide primary access to the Project study area for trucks,
heavy equipment, and construction workers. Primary access from SR 152 would be via the
permanent tight diamond interchange with an overpass and frontage road. Alternative access to
portions of the Project study area would be from existing auxiliary and property owner access
roads from Kaiser-Aetna Road and Fifield Road. The new conveyance pipeline and Pacheco
Conduit tie-in improvements are proposed under SR 152. SR 152 is the main access route from
both directions and would be the main evacuation route from the Project study area in case of
an emergency.
None of the County OES plans applicable to the Project study area are specific with respect to
emergency response or evacuation routes. The proposed construction activities on SR 152
could temporarily conflict with emergency response and evacuation, primarily at the location of
the proposed permanent interchange and improved driveway for the tie-in access road.
Potential conflicts with emergency vehicles in the form of traffic slowdowns or temporary
roadway blockages during construction could occur.
Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, County fire departments, and county sheriff departments would be aware of
any traffic management issues and can share that information with first responders. This impact
would be less than significant because there would be no impaired implementation of or
physical interference with an adopted emergency response or evacuation plan.
Operations
The expanded reservoir and associated facilities would be unstaffed and operated remotely
most of the time, with the exception of weekly inspection trips in the first year of operation,
reduced in frequency to every two weeks in years two through five of operation and monthly
trips starting in year six. Post-construction operation and maintenance of the facilities is
estimated to require an average of one worker vehicle trip per month to conduct inspections and
maintenance of facilities. Access would be achieved primarily from the permanent tight diamond
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interchange and frontage road. This impact would be less than significant because there would
be no impaired implementation of or physically interference with an adopted emergency
response or evacuation plan.
The operator of the electrical transmission lines would perform maintenance activities on power
transmission lines, which would include routine inspections and repair of the transmission line
poles, hardware, grounding, signage, foundation, embedment, and any other attached
equipment. Annual inspections would also be conducted to assess line sag and ground
clearance. Maintenance activities would include insulator washing and tree trimming to prevent
or remove vegetation from encroaching on the transmission lines. For inspections and/or repairs
and maintenance, access would primarily be via Fifield Road or the dam access road via
Kaiser-Aetna Road as well as the existing network of ranch roads and trails which would give
vehicular access (e.g., light duty trucks) for personnel and to transport relatively lightweight
materials and equipment. Where no access trails are available, inspections may be conducted
via helicopter, and if necessary, equipment, materials and possibly personnel needed for repairs
and/or maintenance would be helicoptered to the transmission line corridor. The impact from
powerline maintenance operations on emergency access or evacuation plans would be less
than significant because there would be no impaired implementation of or physically
interference with an adopted emergency response or evacuation plan.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Alternative D
would have similar impacts as the Proposed Project related to implementation or physical
interference with an adopted emergency response plan or emergency evacuation plan.
Impact Haz-6: Expose people or structures, either directly or indirectly, to a significant risk of
loss, injury or death involving wildland fires.
Construction
Construction activities under Alternative D, with a duration of 7.2 years spanning eight fire
seasons, have the potential to expose people or structures to existing risks associated with
natural or human-caused wildfires that may start or spread into the Project study area; similar to
the 2020 South Complex Fire that burned a substantial portion of the North Fork Pacheco Creek
watershed. While most of the watershed is uninhabited, during the course of construction, more
than 400 construction workers and Project staff could be working throughout the Project study
area and be subjected to wildfire risk while constructing Project facilities. As described in
Section 3.21, Alternative D would exacerbate wildfire risks due to a high potential for wildfire
ignition from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and
use of prescribed fire. PAMM HM-3 and PAMM Fire-1, would reduce these risks by
implementing measures such as personnel training in fire safety, fire prevention measures such
as working in cleared areas, having fire suppression equipment on-site during construction, and
fire watch/patrol during periods of high fire danger. Structures that house equipment or are used
by Valley Water periodically would be built to conform with Section A33-47 of the Santa Clara
County Code and Section 101 of the CFC. Therefore, this impact would be less than significant
because there would not be a significant risk of loss, injury, or death involving wildland fires.
Operations
Operation and maintenance of the project power transmission line, electrical substation, and
periodic use or occupancy of Project facilities (e.g., pump station building) has the potential to
exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance work, or employee smoking. PAMM HM-3 and PAMM Fire-1, would reduce these
risks by implementing measures for defensible space around buildings, prohibiting smoking (see
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Section 2.3.4) in the Project study area, and providing vegetation clearance around Project
electrical infrastructure. Therefore, this impact would be less than significant because there
would not be a significant risk of loss, injury, or death involving wildland fires.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impact. Based on a
longer construction duration and timing of construction activities relative to fire risk/fire season,
Alternative D would have greater impact than the Proposed Project related to the potential
hazard of exposing people or structures to a significant risk of loss, injury or death involving
wildland fires. Due to similarities in the routine operations and maintenance of the grounds and
facilities, Alternative D would have similar impacts as the Proposed Project during operation.
3.11.3.5 Mitigation Measures
There are no significant impacts identified for hazards or hazardous materials. Therefore, no
mitigation measures are required.
3.11.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects
listed in Table 3.1-2. For Hazards and Hazardous Materials impacts, the cumulative scenario
projects that could result in potential cumulative impacts include the following:
•

California High-Speed Rail Project (HSR)

•

Gonzaga Ridge Wind Repowering Project

•

B.F. Sisk Dam Safety of Dams Modification, Dam Rise, and Reservoir Expansion

All three land-based projects overlap in time, and to varying degrees geographic proximity with
the Proposed Project and Alternatives A through D and would be using construction equipment
and techniques with potential to impact the public or the environment through hazards or the
release of hazardous materials. Generally, these projects would have localized, site-specific
impacts that would not combine with one another to create cumulative impacts.
The following evaluation is based on the cumulative impacts related to routine transport, use,
disposal, or accidental release of hazardous materials, impacts from proximal known hazardous
material sites, worker health hazards beyond limits set by health and safety regulatory agencies,
interference with an adopted emergency evacuation plan, or related to significant risk of loss,
injury, or death involving wildland fires. The Proposed Project and Alternatives A through D, in
combination with past, present, and reasonably foreseeable future development, would not
result in significant cumulative impacts related to these hazards or hazardous materials.
The California HSR Project includes mitigation measures HMW-IAMF#6: Spill Prevention,
HMW-IAMF#7: Transport of Materials, and HMW-IAMF#10 Hazardous Materials Plans to
reduce the potential for the accidental release of hazardous materials (CHSRA 2020). The
Gonzaga Ridge Wind Repowering Project includes mitigation measure HAZ-1 to prepare a
Health and Safety Plan including measures for identification and management of hazardous
materials/wastes (DPR 2019). The B.F. Sisk Dam Modification project includes mitigation (Haz1) to reduce the potential encountering contaminated soil and/or groundwater during
construction activities and reduce the potential for wildland fire (Reclamation 2020). Each
project environmental document concludes the impact of the project would be less than
significant with implementation of their respective mitigation measures. Therefore, cumulative
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effects related to hazards and hazardous materials risks related to routine transport, use,
disposal, or accidental release of hazardous materials, impacts from proximal known hazardous
material sites, worker health hazards beyond limits set by health and safety regulatory agencies,
or related to significant risk of loss, injury, or death involving wildland fires would not be
significant, and the Project’s contribution to such impacts would not be cumulatively
considerable and would be less than significant.
The three projects do not overlap with the Project study area other than along the SR 152
corridor which all three projects acknowledge as a primary corridor that provides access for
emergency response personnel (e.g., Caltrans, CHP, and CAL FIRE). Neither the California
HSR nor Gonzaga Wind EIRs identified significant impacts related to emergency response of
evacuation plans specifically related to the SR-152 corridor. The B.F. Sisk Dam EIR identified a
significant impact specific to the section of the corridor between Basalt Road and the Romero
Visitor Center access road. Mitigation Measure TR-1 was developed to reduce this impact to
less than significant. This section of the SR 152 corridor is several miles east of the Project
study area and there would be no overlap. There would be no cumulative effects related to an
emergency response plan or emergency evacuation plan in the areas where these projects
overlap. Therefore, cumulative effects related to interference with an adopted emergency
response plan or emergency evacuation plan would not be significant. The Proposed Project or
Alternative A through D’s contribution to cumulative hazards and hazardous materials would not
be cumulatively considerable and would be less than significant.
Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Hydrology and Water Management

This section describes the environmental and regulatory setting for hydrology and water
management and analyzes the environmental impacts of the Proposed Pacheco Reservoir
Expansion Project (Project), No Project Alternative, and other alternatives related to hydrology
and water management, including any cumulative physical environmental impacts, taking into
consideration relevant design and implementation features (DIF).
All tables and figures except Table 3.12-5 have been placed at the end of this section to improve
readability (see Section 3.12.4).
3.12.1

Environmental Setting

This section describes the environmental setting related to hydrology and water management
for the Proposed Project, No Project Alternative, and other alternatives. Because the potential
influence of the expanded reservoir and long-term operations of the Project encompass a larger
geographic area than the Project Area described in Chapter 2, this section differentiates
between a primary study area and an extended study area. The primary study area shown in
Figure 3.12-1 includes the North Fork Pacheco Creek watershed and Pacheco Creek corridor,
including San Felipe Lake, and the facilities and service areas of Pacheco Pass Water District
(PPWD), Santa Clara Valley Water District (Valley Water), San Benito County Water District
(SBCWD), and other Pajaro River Watershed water users. The extended study area includes
the facilities of the Central Valley Project (CVP) and State Water Project (SWP) as well as San
Joaquin Valley Basin wildlife refuges that receive CVP water supplies.
3.12.1.1 Primary Study Area
This section describes surface water and groundwater hydrology in the vicinity of Pacheco
Reservoir and Pacheco Creek, as well as the relevant existing physical infrastructure and
operations for the Valley Water, SBCWD, and PPWD water supply and distribution systems.
Valley Water’s and SBCWD’s water supply is comprised of both local and imported water
sources. Valley Water and SBCWD receive imported water that is conveyed through the
Sacramento-San Joaquin River Delta (Delta) and federal CVP facilities, including the San Felipe
Division. In addition, Valley Water receives imported water from the SWP. The CVP and SWP
facilities are described in Section 3.12.1.2. Other than the CVP and SWP facilities and
operations that occur in Merced and Stanislaus Counties, the Proposed Project or alternatives
would have no influence on hydrology and water management in these counties. Therefore, the
primary study area excludes a hydrology discussion related to Merced and Stanislaus Counties
where minor access road construction is planned.
Surface Water
North Fork Pacheco Creek and Pacheco Reservoir
North Fork Pacheco Creek, a tributary of Pacheco Creek, drains a 67 square mile area that
ranges in elevation from 385 to 2,600 feet and is mountainous and steep in the upper portions
of the watershed, including the East Fork Pacheco Creek watershed. The north and eastern
boundary of the watershed also serves as the boundary between Santa Clara County with
Merced and Stanislaus Counties, respectively. The creek is characterized by high interannual
ﬂow variance, with high ﬂows occurring during the rainy season of wet years, driven by winter
rainstorms, and very low base flows during summer and periodic drought conditions. The
existing Pacheco Reservoir, impounded by North Fork Dam since 1939, captures runoff from a
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66.5 1 square mile drainage area in the upper North Fork Pacheco Creek watershed. The U.S.
Geologic Survey (USGS) National Hydrology Dataset (USGS 2021a) indicates that 94 percent
of the 517 miles of channel upstream from the existing Pacheco Reservoir are classified as
intermittent or ephemeral. Under certain seasonal or climatic conditions, North Fork Pacheco
Creek and its larger tributaries appear to be perennial upstream from Pacheco Reservoir.
Flow in intermittent and ephemeral channels is seasonal, with the majority of flow transported
downstream episodically during storm events. Section 3.5.1 Biological Resources –
Botanical/Wildlife Environmental Setting provides additional information on these channels as
well as other water bodies within the Project study area.
The existing Pacheco Reservoir provides 5,500 acre-feet of water storage capacity and is filled
by seasonal runoff. Historical mean annual unimpaired inflows are estimated to be
approximately 13,104 acre-feet, varying from a mean of 24,800 acre-feet in Wet water years to
a mean of 1,500 acre-feet in Critical water years as defined by the Sacramento Valley Year
Index. 2 Modeled mean monthly inflows to the reservoir by water year type are shown in Table
3.12-1.
Pacheco Reservoir is operated by PPWD to capture wet season flows and store them for later
release in summer months for the purpose of recharging groundwater aquifers underlying
Pacheco Creek in downstream reaches. Due to significant annual variation in inflows and
annual groundwater recharge operations, Pacheco Reservoir is often filled and emptied within a
year. This operation results in spill in above average water years when the reservoir is full, and
both seasonal and annual periods with no water in storage during dry periods when the
reservoir has been drained and there are no inflows. Historic records are limited, and it appears
likely that different reservoir operation strategies were employed at different times.
Storage records available between 1975 to 2003 indicate the reservoir was drained in 17 of the
28 years, which is 60 percent of all years. Storage records over the eight-year period of 1975
through 1982 show the reservoir was at capacity and spilled in at least 4 years. In all 4 years,
the annual instantaneous peak flow as recorded approximately eight miles downstream at
USGS stream gage 11153000 on Pacheco Creek (USGS 2021b) occurred on a day when the
reservoir was already at or very near full capacity due to cumulative wet season flows, indicating
the reservoir historically was not empty when large events occurred, and the dam provided little
to no attenuation of peak flows. Pacheco Reservoir storage as estimated from recent periodic
field measurements from 2012 to 2020 is shown in Figure 3.12-2. These records show the
reservoir was drained or nearly drained in 5 of the 8 years, and the reservoir spilled in 3 of the 8
years. In 2 of those years when storage and peak flow data are available on the same day, the
annual instantaneous peak flow as recorded at USGS stream gage 11153000 on Pacheco
Creek occurred on a day when the reservoir was already at or very near full capacity due to
cumulative wet season flows.
Peak annual flows have been estimated for North Fork Pacheco Creek by the USGS using
regional regression equations that determine the magnitude and frequency of floods in
California measured as cubic feet per second (cfs) (Gotvald et al. 2012). These flows are shown
A small proportion of the watershed is downstream from North Fork Dam and drains into North Fork Pacheco Creek below the
existing Pacheco Reservoir.
2
The Sacramento Valley Year Index is based on the measured unimpaired runoff of the Sacramento River, Feather River, Yuba
River, and the American River. The index is calculated as 0.4 * Current April-July Runoff Forecast (in million acre-feet) + 0.3 *
Current October-March Runoff (in million acre-feet) + 0.3 * Previous Water Year's Index (if the Previous Water Year's Index exceeds
10.0, then 10.0 is used). The index includes five water year classifications: Wet (index equal to or greater than 9.2), Above Normal
(Index greater than 7.8, and less than 9.2), Below Normal (Index greater than 6.5, and equal to or less than 7.8), Dry (Index greater
than 5.4, and equal to or less than 6.5), and Critical (Index equal to or less than 5.4)
1
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in Figure 3.12-3 as estimated at the outlet of North Fork Pacheco Creek. The 2-, 5-, 10-, and
100-year return period events are estimated at 404 cfs, 1,350 cfs, 2,410 cfs, and 7,520 cfs,
respectively.
Pacheco Creek
Water from Pacheco Reservoir is released into North Fork Pacheco Creek where it flows
approximately 0.4 miles until it joins South Fork Pacheco Creek and forms mainstem Pacheco
Creek just upstream from State Route 152 (SR 152). North Fork Pacheco Creek drains 67
square miles, including East Fork Pacheco Creek, and South Fork Pacheco Creek drains 27.7
square miles. The mainstem Pacheco Creek drains a combined 165 square miles in Santa
Clara and San Benito Counties through several tributaries, including Cedar Creek with a 19.9
square mile drainage area, before emptying into San Felipe Lake, the headwaters of the Pajaro
River. The Pacheco Creek watershed is shown in Figure 3.12-4.
Flows in Pacheco Creek from 1939 through 1982, and from 2007 through the present were
measured at USGS gage 11153000 Pacheco Creek Near Dunneville, CA. The USGS gage is
located approximately eight miles (creek mile 8) downstream from the confluence of North Fork
and South Fork Pacheco Creek, and it measures the flow contributions from North Fork
Pacheco Creek (including spills and releases from North Fork Dam), South Fork Pacheco
Creek, Cedar Creek, and other small tributaries to Pacheco Creek. Average annual measured
volumes at this gage by water year type are shown in Table 3.12-2. Wet years see significant
flow volumes averaging greater than 40,000 acre-feet, while dry years generally see flow
volumes of less than 2,000 acre-feet.
Pacheco Creek hydrology is primarily influenced by releases from North Fork Dam, unregulated
flows 3 from major Pacheco Creek tributaries (e.g., Cedar Creek), and surface-groundwater
interactions. Figure 3.12-5 shows key features that influence Pacheco Creek hydrology,
including tributaries and groundwater reaches that receive percolated streamflow, as well as the
creek mile convention developed for this Project, with Pacheco Creek creek mile 0 indicating the
start of Pacheco Creek not including South Fork Pacheco Creek (i.e., only the contributions
from North Fork Pacheco Creek).
In wet winter and spring months, unregulated tributaries and spill from Pacheco Reservoir are
the primary source of flow in Pacheco Creek. In winter and spring months of average to critical
hydrologic years, unregulated tributaries are the primary source of flow in Pacheco Creek, as
Pacheco Reservoir captures and stores inflow. In summer and fall months of all water year
types, PPWD releases from Pacheco Reservoir for groundwater recharge are the primary
source of flows in Pacheco Creek. These summer releases often percolate entirely into the
streambed before reaching USGS Gage 11153000 at creek mile 8. This dynamic is shown in
Table 3.12-3, which compares mean monthly releases from Pacheco Reservoir and mean
monthly flow in Pacheco Creek at creek mile 8. From May through November, releases of 2 to
15 cfs made from Pacheco Reservoir can percolate entirely into the streambed of Pacheco
Creek, as indicated by measured flow of 0 cfs in the same month at the USGS gage.
Downstream from the USGS gage, the estimated percolation capacity of Pacheco Creek down
to Lovers Lane (creek mile 14.5) is 5 to13 cfs, depending on whether groundwater levels are
high or low, respectively (SBCWD 2009).

Unregulated flow refers to streamflow that is naturally occurring in a waterway and not the result of a regulated release or
discharge from a water impoundment or storage facility

3
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Instantaneous peak annual flows have been estimated in Pacheco Creek through two methods:
by the USGS using regional regression equations 4 that determine the magnitude and frequency
of floods in California, and by fitting a Pearson Type III distribution 5 to logarithms of annual peak
flows (Gotvald et al. 2012). These flows are shown in Figure 3.12-6 as estimated at the USGS
gage at creek mile 8. The 2-, 5-, 10-, and 100-year return period events are estimated at 807
cfs, 2,670 cfs, 4,740 cfs, and 14,600 cfs, respectively, for the regional regression equation and
2,340 cfs, 5,670 cfs, 8,460 cfs, and 18,700 cfs for the Log Pearson Type 3 Distribution,
respectively.
Portions of Pacheco Creek have experienced flooding historically. A flood study conducted by
the U.S. Army Corp of Engineers (USACE) on lower Pacheco Creek identified flooding around
San Felipe Lake, a flat ancient lakebed, during high flow events (USACE 1973). The study
noted that during floods, trees, brush, and other vegetation growing in floodways impeded flood
flows, resulting in overbank flows and unpredictable areas of flooding, destruction of or damage
to bridges and culverts, and increased velocity of flow. A total of eight events during the time
period of 1940 through 1973 were reported to result in property damage in the San Felipe Lake
area, with all of those peak flows measuring greater than 3,600 cfs at the USGS gage upstream,
equating to a flow event between a 5- and 10-year return period.
Flooding was reported in 2017 near San Felipe Lake where the banks of Pacheco Creek were
overtopped at various locations upstream from the lake during multiple high flow events during
that water year (Chadwell, 2017). The peak flow measured in early 2017 at the USGS gage
11153000 was 11,700 cfs; somewhere between a 15- and 50-year event depending on the
method used for estimating peak flows.
The Federal Emergency Management Agency (FEMA) provides information on flood hazard and
frequency for cities and counties on its Flood Insurance Rate Maps (FIRM). FEMA identifies
designated zones to indicate flood hazard potential. In general, flooding occurs along
waterways, with infrequent localized flooding also occurring due to constrictions of storm drain
systems or surface water ponding. The FIRM for Pacheco Creek includes the existing Pacheco
Reservoir (FEMA 2009). The existing reservoir inundation area, the North Fork Pacheco Creek
channel below the dam, and the Pacheco Creek channel are designated as Zone A (100-year
floodplain). Areas outside of the reservoir inundation area and outside the primary channels of
North Fork Pacheco Creek and Pacheco Creek are designated as Zone D (areas in which the
flood hazard is undetermined, but possible). The current mapped Zone A boundaries
correspond to those published on a flood hazard boundary map in 1978 (HUD 1978). Since that
time, the Pacheco Creek channel has been realigned in several places following SR 152
realignment and road widening from two to four lanes in the 1980s. However, the current
mapped Zone A boundaries do not reflect these Pacheco Creek channel realignments and thus
may not reflect the current flood risk of Pacheco Creek.
San Felipe Lake and the Pajaro River
Pacheco Creek transitions from a broad, braided gravel channel in the upper eight miles to a
single thread channel, then into a flat, multichannel alluvial fan 6 as it spreads into San Felipe
Regional regression equations predict peak flows at a specific location as a function of drainage area and mean annual
precipitation. Coefficients for the equations are fitted using measured data from streamflow-gaging stations near the location of
interest.
5
Flood-frequency estimates for streamflow gages are computed by fitting a known statistical distribution to the series of annual peak
flows. The statistical distribution commonly used in the United States is the log-Pearson Type III distribution. Guidelines and
computational methods are described in Bulletin 17B of the Hydrology Subcommittee of the Interagency Advisory Committee on
Water Data (1982).
6
An alluvial fan is a deposit of gravel, sand, or smaller pieces of sediment or silt that forms where flow carrying sediment emerges
from a confined channel into a wider valley.
4
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Lake, a sag pond 7 formed naturally at some point in the past by a fault scarp 8 of the Calaveras
Fault (Valley Water and The Nature Conservancy 2008). The total drainage area that contributes
to San Felipe Lake is 284 square miles. Water levels in San Felipe Lake are primarily controlled
by two outflow canals, local groundwater elevation, and inflow from two tributaries, Pacheco
Creek, and Tequisquita Slough. The outflow canals converge into Miller Canal, a drainage
feature completed in 1874, which runs approximately three miles before entering the Pajaro
River approximately 3.2 miles below its source. The Pajaro River is about 30 miles long and
drains a 1,300-square-mile watershed, collecting flow from portions of Santa Cruz, Santa Clara,
San Benito, and Monterey Counties with major tributaries of Llagas Creek (entering 1 mile
upstream from Miller Canal), Pacheco Creek via Miller Canal, Uvas Creek, San Benito River,
and Corralitos Creek.
A comparison of annual flow volumes measured at the USGS gage on Pacheco Creek and
USGS gage 11159000 Pajaro River at Chittenden (USGS 2021c), California provides an
estimate of the relative contribution of Pacheco Creek flows to the Pajaro River (Table 3.12-4).
These gages are downstream from most major tributaries on each system, and the total
drainage area at these locations are 1,186 square miles for the Pajaro River and 146 square
miles for Pacheco Creek. On average, flow volumes in Pacheco Creek are 19 percent of flow
volumes in the Pajaro River, ranging from 23 percent in wet water years to 7 percent in critical
water years. Figure 3.12-7 presents the measured mean monthly flows for Pacheco Creek at
Dunneville and the Pajaro River at Chittenden.
Groundwater
The water released from Pacheco Reservoir flows into Pacheco Creek where it percolates
through the streambed to recharge groundwater aquifers. Pacheco Reservoir and the upstream
portion of Pacheco Creek are located outside of any groundwater basins defined by the
California Department of Water Resources (DWR) as shown in Figure 3.12-8. Several aquifers
underlying upper Pacheco Creek have been delineated for modeling purposes and are
discussed in this section. These aquifers are referred to as Groundwater Reach 1 through
Groundwater Reach 4 in Figure 3.12-5. As described in the Water Resources and Fisheries
Numerical Modeling Appendix, including Attachment A, storage volumes and other
characteristics of these reaches have been quantified based on field measurements, and the
surface and groundwater interactions of these reaches are modeled to estimate recharge and
groundwater storage effects of the Project. Groundwater metrics, including groundwater
storage, groundwater inflows and outflows, natural percolation, and groundwater pumping, have
been published by SBCWD since 1993 for the larger Pacheco Subbasin, which includes the
southern portion of Groundwater Reach 3 and all of Groundwater Reach 4.
Water users within the vicinity of Groundwater Reach 1 through Groundwater Reach 4 generally
receive their water supply as groundwater from wells. Within the Santa Clara County portion of
these reaches, Valley Water regulates the construction, modification, and destruction of all
groundwater wells through a well permitting process, 9 and locations and classifications of wells
are publicly available on the Valley Water Well Information Map (Valley Water 2021b). Within the
San Benito County portion of these reaches, SBCWD regulates the construction, modification,
and destruction of all groundwater wells, and locations and classifications of wells are publicly
available on the DWR Well Completion Report Map Application (DWR 2021a).

A sag pond is a body of fresh water collected in the lowest parts of a depression formed between two sides of a fault zone
A fault scarp is a small step or offset on the ground surface where one side of a fault has moved vertically with respect to the other.
9
Valley Water initiated the well permitting program in the mid-1970s; it is possible that wells currently functioning within Santa Clara
County do not have a permit and are not included in the well registration program.
7
8

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-5

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Based on information from Valley Water and DWR, approximately 70 unique wells are reported
within Groundwater Reach 1 through Groundwater Reach 3. The number of wells and
classifications include 46 water supply wells (including 6 agricultural wells), 9 monitoring wells, 4
cathodic protection wells, 1 industrial water supply well, 3 test wells, and 7 wells with unknown
classification. Based on data from DWR 2021a, approximately 81 unique wells are reported
within Groundwater Reach 4. The number of wells and classifications include 56 water supply
wells (including 14 agricultural wells), 4 public water supply wells, 1 stock waters supply well, 1
monitoring well, 1 cathodic protection well, 1 industrial water supply well, 4 test wells, and 13
wells with unknown classification. Most of the water demand in Groundwater Reaches 1 and 2
is for domestic water supply. Over 95 percent of the average annual historical groundwater
demand for Groundwater Reach 3 and Groundwater Reach 4 has been for agricultural purposes
(SBCWD 2017).
In 1989 after completion of the San Felipe Division of the CVP, imported water became
available within Groundwater Reach 3 and Groundwater Reach 4. Up until about 1998, CVP
water was discharged directly into Pacheco Creek and other locations throughout the Pacheco
Subbasin through a turnout valve on the Hollister Conduit, part of the San Felipe Division of the
CVP. These discharges would percolate through the streambed and recharge the underlying
groundwater basins. Imported water percolation in Pacheco Creek peaked in 1995 at 444 acrefeet for the year and was subsequently stopped in response to the successful recovery of the
groundwater basin from overdraft (SBCWD 2009).
Since that time, the reach from Highway 156 to San Felipe Lake has been a gaining reach.
Periodic measurements of flow at Highway 156 and Lovers Lane between 2002 and 2005
showed streamflow gains of 1-3 cfs during the dry season (SBCWD 2009). Consequently,
artesian conditions have been reported in the Pacheco Subbasin along Lovers Lane, and highwater levels and poor drainage conditions have posed problems for septic systems (City of
Hollister et al. 2008). This is noted as an area of concern by San Benito County Health and
Human Services (SBC-HHS) and in some instances property owners are required to use above
ground Mound Systems for disposal leachfields (CSB-HHS 2017). SBCWD resumed percolation
of CVP water in the Pacheco Subbasin in 2017, several miles from the Lovers Lane area, and
has since reported between 134 and 340 acre-feet of CVP recharged annually through
percolation ponds (SBCWD 2019).
Pacheco Creek surface flows eventually percolate through the Pacheco Valley floor into the
North San Benito Subbasin (DWR Bulletin 118 Basin Number 3-003.05) of the Gilroy-Hollister
Valley Groundwater Basin. The North San Benito Subbasin begins in Santa Clara County and
extends southwards into San Benito County (SBCWD and Valley Water 2021). The service
areas of Valley Water, SBCWD, and PPWD overlay the Subbasin, used by both agricultural and
municipal well operators. Groundwater Reaches 2, 3, and 4 described above are also within the
subbasin, with Groundwater Reach 2 and the northern portion of Groundwater Reach 3 within
Santa Clara County, and the southern portion of Groundwater Reach 3 and all of Groundwater
Reach 4 in San Benito County. SBCWD primarily manages and is the exclusive Groundwater
Sustainability Agency 10 (GSA) for the San Benito County portion of North San Benito
Subbasin. 11 Valley Water is the GSA for Santa Clara County portions. SBCWD has further
delineated the Subbasin into four management areas: Bolsa, Hollister, San Juan, and Southern.
Groundwater Sustainability Agencies are the local public agencies tasked with developing and implementing Groundwater
Sustainability Plans under the Sustainable Groundwater Management Act.
11
The geographic boundaries of groundwater basins near the Project study area defined by SBCWD in their historical Annual
Groundwater Reports differ from those defined by the DWR. The Hollister Management Area, as defined by SBCWD, falls within the
San Benito County portion of the Gilroy-Hollister Groundwater Basin and includes the SBCWD-defined subbasins of Pacheco, Bolsa
SE, Hollister East and West, and Tres Pinos. The Pacheco subbasin is within the vicinity of Pacheco Creek.
10
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The Hollister Management Area is within the northern portion of the Subbasin and underlies
portions of Pacheco Creek. The estimated storage capacity of the Subbasin is approximately
350,000 acre-feet, with mean annual groundwater use for municipal, industrial, domestic, and
agricultural purposes of 99,000 acre-feet from 2015 through 2017 (SBCWD and Valley Water
2021).
Valley Water is the GSA for the Santa Clara Subbasin (2-009.02), part of the Santa Clara Valley
Basin (Basin 2-009) that extends from southern San Jose north into Alameda, Contra Costa,
and San Mateo Counties, and for the Llagas Subbasin (3-003.01), part of the Gilroy-Hollister
Valley Basin (Basin 3-003) that extends from Morgan Hill to the Pajaro River. Both subbasins
are located entirely in Santa Clara County. Due to different land use and management
characteristics, Valley Water further delineates the Santa Clara Subbasin into two groundwater
management areas: the Santa Clara Plain and the Coyote Valley. Valley Water has estimated
the operational storage capacity of the Santa Clara Plain to be 350,000 acre-feet, the Coyote
Valley to range between 23,000 and 33,000 acre-feet, and the Llagas Subbasin to be 155,000
acre-feet. Long-term average groundwater pumping is 103,000 acre-feet per year in the Santa
Clara Valley Basin and 11,000 acre-feet per year in the Llagas Subbasin (Valley Water 2016).
Valley Water’s managed recharge program uses both runoff captured in local reservoirs and
imported CVP water to recharge groundwater basins. The Santa Clara Valley Basin has
instream recharge capacity of 50,000 acre-feet per year and offstream recharge capacity of
53,800 acre-feet per year, while the Llagas Subbasin has instream recharge capacity of 25,000
acre-feet per year and offstream recharge capacity of 14,700 acre-feet per year (Valley Water
2016).
The Pajaro Valley Water Management Agency (PV Water) is the GSA for the Corralitos- Pajaro
Valley Subbasin (3-002.01), which encompasses approximately 75,000 acres in southern Santa
Cruz County, northern Monterey County, and a small portion of western San Benito County. The
Pajaro River flows into the eastern part of the Subbasin and has been shown to provide surface
water recharge in the Murphy Crossing area (PV Water 2020). A recent groundwater study of
the Pajaro Valley reported measured and simulated streamflow infiltration generally ranges from
12 to 23 cfs per day along a 6 mile stretch from Chittenden to Murphy’s Crossing (Hanson et al.
2014). The study suggests deep percolation from precipitation is the primary source of
groundwater recharge, with streamflow infiltration a secondary source limited by the percolation
capacity of the channel.
Water Management
Pacheco Pass Water District
PPWD operates North Fork Dam to capture and store wet weather runoff for dry season release
into North Fork Pacheco Creek, where it flows into Pacheco Creek, seeps through the creek
bed, and recharges an underlying groundwater aquifer. Agricultural users in the PPWD pump
water from the aquifer for irrigation and domestic water supply. PPWD has an appropriative
water right (water right application A7720) that entitles it to 7,250 acre-feet per year (by storage)
to be collected from about October 1 to about June 1 of each season in Pacheco Reservoir and
the gravels underlying lands within the PPWD, being later recovered from wells for the purpose
of domestic and irrigation use within the PPWD. Based on annual water rights reporting to the
State Water Resources Control Board (SWRCB), PPWD reported historical use has ranged
from 4,800 acre-feet per year to 6,000 acre-feet per year over the past 30 years. The existing
Pacheco Reservoir was built with a storage capacity of 6,150 acre-feet. Current operational
capacity is estimated at 5,500 acre-feet, a reduction of approximately 650 acre-feet from the
original design due to sediment deposition behind the dam.
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Santa Clara Valley Water District
Valley Water was founded in 1929 and operates an integrated groundwater, surface water, and
imported water supply system as the primary water resources management agency in Santa
Clara County. This supply system includes the following major sources (Valley Water 2019):
•

Local groundwater: Natural groundwater recharge by rainfall, seepage from surrounding
hills, seepage into and out of the groundwater subbasin, leaking from pipelines, and
irrigation return flows provides on average 61,000 acre-feet per year of supply.

•

Local surface water: Rainfall and runoff contribute on average 55,000 acre-feet per year
of supply. Local surface water is used for groundwater recharge, irrigation, or sent to
drinking water treatment plants.

•

Recycled water: Recycled water supply is used for non-drinking water purposes,
contributing 18,000 acre-feet per year, though this value is anticipated to increase in the
future.

•

Imported water: The largest source of water used in Santa Clara County is imported
from outside the county. The majority of imported water comes from Valley Water’s SWP
(up to 100,000 acre-feet per year) and CVP contract (up to 152,500 acre-feet per year)
supplies. However, the actual amount of water allocated under these contracts each
year is typically less than these contractual amounts and depends on hydrology and
regulatory restrictions. Local supplies are supplemented with on average 55,000 acrefeet per year from the San Francisco Public Utilities Commission (SFPUC) Regional
Water System through contracts with individual retailers.

Valley Water manages groundwater supplies in conjunction with surface water supplies. In wet
and normal years, excess supplies are stored in the local groundwater basin, local and
statewide reservoirs, or the Semitropic Groundwater Bank in Kern County for use in dry years.
This helps Valley Water manage natural variations in rainfall and the associated changes in
water supply availability.
San Benito County Water District
SBCWD was formed in 1953 and has the responsibility and authority by state statute to manage
water resources in San Benito County. SBCWD manages four major sources of water supply for
municipal, rural, and agricultural water demands (SBCWD 2019):
•

Local groundwater: Groundwater is pumped by private irrigation and domestic wells and
by public water supply retailers. SBCWD does not directly produce or sell groundwater
but has the responsibility and authority to manage groundwater throughout San Benito
County. On average over the past three years, groundwater has supplied 4,000 acre-feet
per year for municipal and industrial (M&I) use and 17,000 acre-feet per year for
agricultural use. Groundwater is replenished through managed percolation of local
surface water, wastewater, and imported water.

•

Imported water: SBCWD purchases CVP water through a 40-year contract (extending to
2027, and renewable thereafter) for a maximum of 43,900 acre-feet per year, inclusive of
an agricultural water supply contract of 38,244 acre-feet. CVP water is delivered from
Pacheco Conduit through Hollister Conduit and the local distribution system, which
includes eight pressure reducing turnouts, four pumping facilities, 11 percolation sites,
and San Justo Reservoir, which is owned by U.S. Department of the Interior, Bureau of
Reclamation (Reclamation) and operated by SBCWD. A small portion of CVP water is
utilized for groundwater recharge. On average over the past three years, CVP has
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supplied 4,300 acre-feet per year for M&I use and 13,000 acre-feet per year for
agricultural use.
•

Recycled water: Recycled water currently is provided to selected landscape irrigation
and agricultural users. On average over the past three years, recycled water has
supplied 100 acre-feet per year for M&I use and 360 acre-feet per year for agricultural
use.

•

Local surface water. Surface water is not used directly for potable or irrigation use in the
basin, but creek percolation is a significant source of groundwater recharge, primarily
from SBCWD owned and operated Hernandez and Paicines Reservoirs which capture
local runoff

Based on annual reporting for the past three years in the area for distribution of CVP water
within the SBCWD service area, annual water end use is primarily for agricultural purposes,
ranging between 27,000 acre-feet and 36,000 acre-feet from 2017 through 2019 (SBCWD
2019). Annual M&I use ranges from 7,000 acre-feet to 10,500 acre-feet. Groundwater generally
provides the majority of water supply, with CVP making up less than half of total supply in most
years.
Other Pajaro River Watershed Water Users
The Electronic Water Rights Information Management System (SWRCB 2021) is a computer
database developed by the SWRCB to track water rights in California. The database contains
information on statements of water diversion and use that have been filed by water diverters, as
well as registrations, certificates, and water right permits and licenses that have been issued by
the SWRCB and its predecessors. The database contains a total of 485 entries within the
Pajaro River Watershed, with a total of 29 entries that identify a water source along the three
waterways that comprise the flow path from North Fork Pacheco Creek to the Pacific Ocean:
North Fork Pacheco Creek, Pacheco Creek, and the Pajaro River. The 29 entries include 1
license (the PPWD license for North Fork Dam), 1 state filing on the Pajaro River, 1 statement of
diversion and use for direct diversions from the Pajaro River, 22 claimed statements of diversion
and use for groundwater in the Pajaro River watershed, and 4 inactive statements of diversion
and use. Besides the existing Pacheco Reservoir, only one additional water user diverts surface
flow downstream from North Fork Dam, with a claimed year-round diversion of 0.3 cfs from the
Pajaro River. The state filing on the lower Pajaro River has a face value of 165,796 acre-feet
and a year-round direct diversion of 200 cfs. These diversions do not actually take place; the
state filing confers present water rights to use water sometime in the future.
PV Water is the primary water management district within the lower Pajaro River Watershed,
managing groundwater resources and supplemental water supplies within the Pajaro Valley.
Total water use in the valley tends to range between approximately 50,000 and 55,000 acre-feet
per year based on the last ten years, with groundwater often providing over 90 percent of the
supply (PV Water 2020). Groundwater is pumped primarily from the Corralitos – Pajaro Valley
Subbasin (3-002.01). Surface water is derived from two sources, the Harkins Slough Facility
and pre-1914 water rights to Corralitos Creek and Browns Creek, and is used for potable
consumption, groundwater recharge, and supplemental water supply (in-lieu recharge). PV
Water has also proposed development of the College Lake Integrated Resources Management
Project to increase the storage capacity of the existing College Lake, an offstream reservoir,
from 1,000 acre-feet to approximately 1,700 acre-feet. The reservoir would supply
approximately 1,800 to 2,300 acre-feet per year for agriculture.
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3.12.1.2 Extended Study Area
This section describes the major facilities and service areas of the CVP and SWP systems,
including wildlife refuges managed as part of the Refuge Water Supply Program. The majority of
water supplies in the extended study area is sourced from the Delta, the point of discharge for
the Sacramento-San Joaquin River system. The Delta supports several beneficial uses,
including water supply to local and South of Delta (SOD) municipalities and agricultural uses,
ecological support for fisheries including wetlands and important habitat, in-Delta agriculture,
flood management, water quality management, and a major conveyance for transporting fresh
water from northern to southern portions of the state. Many water projects, including export
pumps for the SWP and CVP, diversions for Delta-area and Bay-area municipalities, and
regional agricultural users, also divert Delta waters, and thereby influence Delta hydrology and
water quality. A portion of that water is pumped from the south Delta through a system of canals
and pump stations as part of the CVP and SWP. Water deliveries within the CVP system are
made to, among other locations, San Luis Reservoir, an off-stream storage reservoir in the San
Joaquin Valley Basin, and 19 specific protected wetland areas in the Central Valley (San
Joaquin Valley Basin) as part of the Central Valley Project Improvement Act (CVPIA) Refuge
Water Supply Program (RWSP).
CVP Facilities and Service Areas
The CVP delivers water for irrigation and M&I in the Sacramento and San Joaquin Valleys, for
M&I use in the east and south San Francisco Bay Area (Bay Area), and for fish hatcheries and
wildlife refuges throughout the Central Valley. CVP facilities include 20 dams and reservoirs with
a combined storage capacity of more than 11 million acre-feet, 11 power plants, and more than
500 miles of major canals and aqueducts (Reclamation, 2021b). CVP facilities described in this
section are illustrated in Figure 3.12-9. In the southern Delta, the CVP diverts water through
C.W. Bill Jones Pumping Plant (Jones Pumping Plant) into the Delta-Mendota Canal for delivery
to SOD contractors (Reclamation 2021a).
The CVP delivers water to over 250 contractors within six divisions. The San Felipe Division of
the CVP, comprised of 48.5 miles of closed conduits, two pumping plants, and one small
reservoir, diverts CVP water west from San Luis Reservoir to Santa Clara and San Benito
Counties (Reclamation 2021c). The San Felipe Division conveys water 13.1 miles from San Luis
Reservoir, through Pacheco Conduit, to a bifurcation structure that splits water between the
Hollister Conduit and the Santa Clara Conduit for deliveries to SBCWD and Valley Water,
respectively.
SWP Facilities and Service Areas
DWR operates and maintains the SWP, which conveys water through 21 pumping plants, four
pumping-generating plants, five hydroelectric power plants, 36 storage facilities, and about 700
miles of canals, tunnels, and pipelines (DWR 2021c). SWP facilities described in this section are
illustrated in Figure 3.12-9. In the southern Delta, the SWP diverts water from Clifton Court
Forebay through Harvey O. Banks Pumping Plant (Banks Pumping Plant) into Bethany
Reservoir, for delivery to SOD contractors. Some of the water delivered to Bethany Reservoir is
pumped from the Delta at South Bay Pumping Plant and conveyed through the South Bay
Aqueduct to SWP contracting agencies in the Bay Area, including Valley Water. Valley Water
receives its SWP allocation through the South Bay Aqueduct and—using short-term
agreements—through San Luis Reservoir. Most of the water delivered to Bethany Reservoir
flows into the California Aqueduct, the 444-mile-long main conveyance facility of the SWP. The
California Aqueduct connects to the Gianelli Pumping-Generating Plant which is used to pump
water into San Luis Reservoir where it is stored for later use.
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DWR operates the SWP to export Delta flows and to store and transfer water from the Feather
River Basin to the San Joaquin Valley, South San Francisco Bay, areas north of Suisun Bay,
coastal counties, and ultimately to Southern California. A total of 29 contracting agencies
receive water from the SWP and approximately 27 million of California’s residents benefit from
SWP water (DWR 2021b). Today, about 30 percent of water from the SWP is used for irrigation
of about 750,000 acres of farmland, mainly in the San Joaquin Valley, and about 70 percent is
used for M&I (DWR 2021b).
Refuges
Section 3406(d)(2) of CVPIA requires the Secretary of the Interior to provide firm water supplies
of suitable quality to maintain and improve wetland habitat areas (also referred to as refuges) on
units of the National Wildlife Refuge System in the San Joaquin Valley Basin. The water needs
and delivery requirements for each wetland habitat area to accomplish stated refuge
management objectives are defined in two levels, with annual historical supplies termed Level 2,
and the quantity of water needed to achieve full habitat development termed Level 4. The
incremental difference between the Full Level 4 allocation and its Level 2 allocation defines
Incremental Level 4 (IL4) and represents the quantity of water necessary for refuges to ideally
manage all lands identified in the refuge reports for the benefit of waterfowl. Full Level 2
supplies within the San Joaquin Valley refuges total 271,100 acre-feet annually, while IL4
supplies total 105,514 acre-feet annually (CVPIA RWSP 2009).
3.12.2

Regulatory Framework

3.12.2.1 Federal Laws, Regulations, and Policies
Clean Water Act
The objective of the Clean Water Act (CWA) is “to restore and maintain the chemical, physical,
and biological integrity of the nation’s waters.” The CWA establishes the regulatory framework
regulating discharge of pollutants into the waters of the United States and gives the U.S.
Environmental Protection Agency the authority to implement pollution control programs (e.g.,
setting wastewater standards for industries). In certain states such as California, the U.S.
Environmental Protection Agency has delegated authority to state agencies.
Section 3.20.2 provides a detailed discussion of the federal (Sections 303 and 401 of the CWA)
and state (Porter-Cologne water Quality Control Act, Construction General Permit, Order No.
2012-0006-DWQ) regulatory requirements with respect to water quality that would be applicable
to the Project.
Executive Order 11988
Under Executive Order 11988, FEMA is responsible for managing floodplain areas, which are
defined as the lowland and relatively flat areas adjoining inland and coastal waters subject to a
1 percent or greater chance of flooding in any given year (the 100-year floodplain). FEMA
requires that local governments covered by federal flood insurance pass and enforce a
floodplain management ordinance that specifies minimum requirements for any construction
within the 100-year floodplain.
The existing Pacheco Reservoir, North Fork Pacheco Creek below the existing dam, and
Pacheco Creek downstream to and north of the San Benito County line are mapped as flood
Zone A, and several structures and portions of SR 152 are located within the current mapped
Zone A boundaries. As defined by FEMA, flood Zone A includes:
“areas subject to inundation by the 1-percent-annual-chance flood event
generally determined using approximate methodologies. Because detailed
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hydraulic analyses have not been performed, no Base Flood Elevations or flood
depths are shown. Mandatory flood insurance purchase requirements and
floodplain management standards apply” (FEMA 2021).
Santa Clara County has adopted a floodplain management ordinance as described later in
section 3.12.2.3.
Rivers and Harbors Act
The USACE regulates the construction of any structure or work within navigable waters under
Sections 9 and 10 of the Rivers and Harbors Act. The USACE regulates the construction of
wharves, breakwaters, and jetties; bank protection and stabilization projects; permanent
mooring structures, vessels, and marinas; intake and outfall pipes; canals; boat ramps; aids to
navigation; and other modifications affecting the course, location, condition, and capacity of
navigable waters. The USACE jurisdiction under the Rivers and Harbors Act is limited to
“navigable waters,” or waters subject to the ebb and flow of the tide shoreward to the mean high
water mark that may be used for interstate or foreign commerce. The USACE must consider the
following criteria when evaluating projects within navigable waters: (1) the public and private
need for the project; (2) reasonable alternative locations and methods; and (3) the beneficial
and detrimental effects on the public and private uses to which the area is suited. Rivers and
Harbors Act permit requirements are applicable to the proposed intake.
Central Valley Project Improvement Act
The Central Valley Project Improvement Act (1992) amended the previous authorizations of the
CVP to include fish and wildlife protection, restoration, and mitigation as project purposes
having equal priority with irrigation and domestic uses, and fish and wildlife enhancement as a
project purpose equal in priority to power generation. It is described in Section 2.3.1. The CVP
Improvement Act is relevant to all aspects of the Proposed Project and alternatives that would
result in use of CVP water from the Delta or use of CVP water to enhance fish and wildlife.
1986 Coordinated Operations Agreement
The 1986 Coordinated Operations Agreement (COA) is an agreement between the State of
California (represented by DWR) and the federal government (represented by the Reclamation,
Mid-Pacific Region) that governs how the SWP and federal CVP share water under their water
rights and operate to meet specific water quality and outflow requirements in the Delta (DWR
2020). The purpose of the COA is to coordinate the operations of the CVP and the SWP.
Reservoir releases and Delta exports must be coordinated to ensure that each project achieves
its share of benefit from shared water supplies and bears its share of joint obligations to protect
beneficial uses. The COA defines the project facilities and their water supplies, sets forth
procedures for coordination of operations, identifies formulas for sharing joint responsibilities for
meeting Delta standards and other legal uses of water, identifies how unstored flow will be
shared, sets up a framework for exchange of water and services between the SWP and CVP,
and provides for periodic review every 5 years. The 1986 COA was in place in August 2017
when the Notice of Preparation (NOP) of the Project was published, and it is thus applicable to
operation of the CVP and SWP for the Proposed Project and alternatives under existing
conditions baseline modeling.
2008 and 2009 Biological Opinions on the Long-Term Operation of the CVP and SWP
The U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS)
developed Biological Opinions (BO) in 2008 and 2009 (2008/2009 BOs), respectively, on the
coordinated operation of the CVP and SWP. The 2008/2009 BOs placed restrictions on the
amount of water exported via SWP and CVP Delta pumps and other limitations on pumping and
release of stored water. The 2008/2009 BOs included reasonable and prudent alternatives
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(RPA) designed to allow the CVP and SWP to continue operating without causing jeopardy to
listed species or destruction or adverse modification to designated critical habitat. The
2008/2009 BOs were in place in August 2017 when the NOP of the Project was published and
are thus applicable to operation of the CVP and SWP for the Proposed Project and alternatives
under existing conditions baseline modeling.
Addendum to the 1986 COA
In December 2018, Reclamation and DWR amended four key elements of the 1986 COA,
including sharing of responsibility for meeting Sacramento Valley in-basin use, provisions
allowing CVP use of Banks Pumping Plant, sharing of export capacity when exports are
constrained, and additional requirements imposed upon the 5-year periodic review (DWR 2020).
In addition to these amendments, the 1986 COA was also updated to conform with Delta
standards, established by the SWRCB in the 1995 Water Quality Control Plan for the San
Francisco Bay/Sacramento–San Joaquin Delta Estuary, as implemented by SWRCB Water
Rights Decision 1641 (D-1641) (see Section 3.20.2.2 for additional details on D-1641). The COA
Addendum is applicable to operation of the CVP and SWP for the Proposed Project and
alternatives under future conditions baseline modeling (2030).
Reinitiation of Consultation on the Coordinated Long-Term Operation of the CVP and SWP
In August 2016, Reclamation and DWR requested reinitiation of consultation on long-term,
system-wide operations of the CVP and the SWP based on new information related to multiple
years of drought, species decline, and related data. As part of this consultation, the USFWS and
NMFS simultaneously issued their final BOs for Reclamation’s proposed CVP operations in
October 2019 (2019 BOs), concluding operations would not jeopardize threatened or
endangered species nor adversely modify their designated critical habitat as long as the CVP
and SWP implemented specific RPAs (e.g., modifying timing/magnitude of releases from dams,
closure of operable gates and barriers, and reductions in negative flows). Additional
requirements included adding performance metrics for real-time monitoring, implementing coldwater management in Lake Shasta, increasing habitat restoration, and introducing a process for
independent scientific review (CRS 2021).
For the SWP and CVP to be operated in a coordinated manner and to avoid management
confusion, the state of California also must approve SWP operations pursuant to a permit under
the California Endangered Species Act. Historically, DWR received coverage for the SWP’s
state law requirements through state “consistency determinations” that federal protections
complied with the California Endangered Species Act. However, in April 2019, the state
announced that it would develop an incidental take permit (ITP) for the SWP that does not rely
on the federal process. In March 2020, the state finalized its ITP for the SWP. The ITP calls for
additional protective actions beyond those provided for in Reclamation’s operational plans (CRS
2021). The 2019 BOs and ITP are applicable to operation of the CVP and SWP for the
Proposed Project and alternatives under future conditions baseline modeling.
3.12.2.2 State Laws, Regulations, and Policies
State Water Rights
The SWRCB allocates water rights, adjudicates water right disputes, develops statewide water
protection plans, and establishes water quality standards (SWRCB 2018). The State Water
Board also oversees nine RWQCBs located in the major watersheds of the state.
California’s system of water rights is referred to as a “dual system” in which both the riparian
doctrine and the prior appropriation doctrine apply. Riparian rights result from the ownership of
land bordering a surface water source (i.e., a stream, lake, or pond). These rights normally are
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senior in priority to most appropriative rights, and riparian landowners may use natural flows
directly for beneficial purposes on riparian lands without a permit from the SWRCB.
Appropriative rights are acquired by diverting surface water and applying it to a beneficial use.
Before 1914, appropriative rights could be obtained by simply diverting and using the water,
posting a notice of appropriation at the point of diversion, and recording a copy of the notice with
the county recorder. Since 1914, the acquisition of an appropriative right also requires a permit
from the SWRCB, or its predecessor.
The SWRCB is responsible for overseeing the water rights and water quality functions of the
state. The SWRCB has jurisdiction to issue permits and licenses for appropriation from surface
and underground streams. The California courts have jurisdiction over the use of percolating
ground water, riparian use of surface waters, and the appropriative use of surface waters from
diversions begun before 1914.
The expansion of Pacheco Reservoir would require a water rights change petition with respect
to the existing PPWD water right and new water rights permits from the SWRCB for storage and
diversion at the expanded Pacheco Reservoir. In addition, the SWRCB may require
Reclamation to submit a change petition for CVP water rights due to the proposed use of the
expanded Pacheco Reservoir as a conduit for conveying CVP water to Valley Water.
Streambed Alteration Agreement Program
Under Sections 1600–1616 of the California Fish and Game Code, any person, business, state
or local government agency, or public utility that proposes an activity that would (1) substantially
divert or obstruct the natural flow, (2) substantially change use of any material from the bed,
channel, or bank of any river, stream, or lake, or (3) deposit or dispose of debris, waste, or other
material containing crumbled, flaked, or ground pavement where it can pass into any river,
stream, or lake, is required to notify the California Department of Fish and Wildlife (CDFW).
After such notification, the Streambed Alteration Agreement requires that the notifying entity and
CDFW identify potential impacts of construction and mitigation measures required to minimize
and avoid impacts. All portions of the Project and alternatives that would alter a waterway,
including the new Delta intake, pipelines in areas of stream crossings, and the reservoir
expansion, would be subject to the Streambed Alteration Agreement Program.
Sustainable Groundwater Management Act
The Sustainable Groundwater Management Act (SGMA) was passed in 2015. SGMA requires
high and medium priority basins, as defined by the SGMA Basin Prioritization process, to form
GSAs and develop Groundwater Sustainability Plans (GSP) in order to reduce or eliminate
undesirable results from groundwater pumping. See Section 3.12.2.3 for additional details on
GSPs relevant to the Project.
California Department of Water Resources, Division of Safety of Dams
Division 3 of the California Water Code—the statute governing dam safety in California—places
responsibility for the safety of non-federal dams and reservoirs under the jurisdiction of the
DWR Division of Safety of Dams (DSOD). DSOD sets performance standards and regulates the
construction of all dams 25 feet and higher that impound over 0.015 thousand acre-feet (4.9
million gallons) of water, or over 6 feet high that impound over 0.05 thousand acre-feet (16.3
million gallons) of water. DSOD’s engineers and engineering geologists provide multiple critical
reviews of new dams as well as for the enlargement and alteration of existing dams in order to
ensure that their stringent performance standards are adhered to. Detailed DSOD standards
address the site geology, seismic setting, site geotechnical investigations, laboratory testing,
proposed construction materials, seismic analyses, and design of the dam. They also oversee
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construction to verify compliance with the approved construction documents and approve
foundations before material is placed.
Before water can be impounded behind a new dam, DWR must issue a certificate of approval to
operate. These certificates may contain restrictive conditions and may be amended or revoked.
DSOD engineers inspect existing dams on a yearly schedule to ensure they are performing
safely and are being adequately maintained. Operating dams are also periodically inspected to
assure they are adequately maintained, and to direct the owner to correct any deficiencies that
are found.
The performance objectives that would be incorporated into the Project to meet DSOD
standards include:
•

The dam and outlet works must be operable immediately after a Maximum Credible
Earthquake, 12 and must be capable of resisting the Safety Evaluation Earthquake
(SEE). 13 without uncontrolled releases from the reservoir. The spillway and outlet works
must remain fully operable and accessible following the SEE.

•

Spillway must be designed to route the Probable Maximum Flood 14 (PMF) with sufficient
residual freeboard. 15

•

Outlet releases would have sufficient capacity to meet DSOD emergency initial reservoir
evacuation criteria of drawdown of the upper 10 percent of the reservoir head within 7
days, and evacuation to dead pool criteria of drawdown to dead pool within 90 days.

3.12.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Resource Conservation section of the Santa Clara County General Plan (1994) identifies
strategies, policies, and implementation actions for the protection of the County’s water
resources. This includes the following applicable policies regarding hydrology and water
management:
Under the Safety and Noise Chapter, Natural Hazards Section (Santa Clara County 1994), the
overall plan principle(s) guide the actions and policies of the County regarding natural hazards:
•

No individual or public agency should be allowed to take actions which impose
significant, demonstrable risks on neighboring properties or upon the community at
large.

Policies and Implementation direction includes:
•

R-HS 10 In all hazard areas, projects shall be designed and conditioned to avoid
placement of structures and improvements where they would:
-

be directly jeopardized by hazards;

The Maximum Credible Earthquake is the largest earthquake magnitude that could occur along a recognized fault or within a
particular seismotectonic province or source area under the current tectonic framework
13
The Safety Evaluation Earthquake is the earthquake that produces the maximum level of ground motion for which a structure is to
be designed or evaluated
14
The Probable Maximum Flood is a flood that can be expected from the most severe combination of critical meteorologic and
hydrologic conditions that are reasonably possible in a region
15
Residual freeboard is the vertical clearance available between the water surface and the top of the dam
12
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Santa Clara County Floodplain Ordinance
Santa Clara County adopted a floodplain ordinance to promote the public health, safety, and
general welfare, and to minimize public and private losses due to flood conditions in specific
areas by legally enforceable regulations applied uniformly throughout the unincorporated
territory of Santa Clara County to all publicly and privately owned land within flood prone,
mudslide [i.e., mudflow] or flood related erosion areas. The regulations are found within Santa
Clara County Ordinance Code Division C-13, Chapter VIII – Floodplain Management.
As described by Santa Clara County (Santa Clara County 2021) federal standards do not allow
communities to issue variances for development within the floodway that would result in
increased flood levels. However, there are some situations (such as dams, bridges, or roads) in
which a project in the floodway may be justifiable even though it would cause a rise in the flood
elevation. For the Project, this would necessitate that the flood hazard map be changed to
reflect the new hazard. The applicant must apply to FEMA for (1) a conditional letter of map
revision before the development occurs and (2) a final letter of map revision after the
development has been completed.
San Benito County General Plan
The San Benito County General Plan (2015) identifies and recognizes flood hazards and
flooding along river and stream floodplains from excess storm runoff; flooding that might follow
landslide blockage of stream canyons; and flooding of low-lying lands downstream from dams in
the event of a dam failure (San Benito County 2015). The plan is of limited application as there
are no construction activities planned within areas of county jurisdiction.
Merced County General Plan
The Water Element of the Merced County General Plan sets forth countywide goals and policies
to appropriately manage surface water and groundwater supplies in the County. The Plan
addresses the multiple uses of water (i.e., urban, agricultural, and environmental) and discusses
water resource issues. A relevant water supply policy includes:
•

Policy W-2.8: Coordinate with the State Water Board, Central Valley Regional Water
Quality Control Board, and other responsible agencies to ensure that sources of water
contamination (including boron, salt, selenium, and other trace element concentrations)
do not enter agricultural or domestic water supplies and will be reduced where water
quality is already affected.

These policies may apply to long-term project operations related to refuge water deliveries
located in Merced County.
Stanislaus County General Plan
The Conservation/Open Space Element of the Stanislaus County General emphasizes the
conservation and management of natural resources and the preservation of open space lands.
Relevant direction includes:
•

Goal Two - Conserve water resources and protect water quality in the County.

•

Policy Six - Preserve natural vegetation to protect waterways from bank erosion and
siltation.
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These policies may apply to access road construction activities in Stanislaus County.
Valley Water Groundwater Management Plan
The Valley Water Groundwater Management Plan (GWMP), adopted by Valley Water’s Board of
Directors in November 2016, covers the Santa Clara and Llagas Subbasins. The GWMP
describes Valley Water’s comprehensive groundwater management framework, including
existing and potential actions to achieve basin sustainability goals and ensure continued
sustainable groundwater management (Valley Water 2016). As stated below, the GWMP was
approved as an alternative to a GSP for the Santa Clara and Llagas Subbasins in July 2019.
The GWMP may apply to long-term Project operations.
Valley Water Urban Water Management Plan
The Urban Water Management Planning Act (Division 6 Part 2.6 of California Water Code
Section 10610 - 10656) requires the preparation of an Urban Water Management Plan (UWMP)
every five years by water suppliers that provide over 3,000 acre-feet of water annually or serve
water for municipal purposes either directly or indirectly to 3,000 or more customers (Valley
Water 2021a). Valley Water meets the definition of an urban water supplier and has prepared
UWMPs since 1985. The 2020 UWMP documents important information on water supply, water
usage, recycled water, water conservation programs, water shortage contingency planning, and
water supply reliability in Santa Clara County. The UWMP may apply to long-term Project
operations.
Groundwater Sustainability Plans
SGMA requires local GSAs in high- and medium-priority basins to develop and implement GSPs
or alternatives to GSPs (GSP-Alternative) that provide a roadmap for how groundwater basins
will reach long-term sustainability. SBCWD and Valley Water have developed a draft GSP for
the North San Benito Subbasin (SBCWD and Valley Water 2021), Valley Water has developed a
GSP-Alternative for the Santa Clara and Llagas Subbasins (Valley Water 2016), and PV Water
has developed a GSP-Alternative for the Pajaro Valley Subbasin (PV Water 2014). The draft
GSP or GSP-Alternatives would apply to Project construction and long-term operations by
requiring the Project to comply with defined sustainable management criteria.
The North San Benito Subbasin is deemed a medium priority basin by DWR and is required to
comply with SGMA requirements. As the GSAs for the North San Benito Subbasin, SBCWD and
Valley Water prepared a draft GSP 16 that includes both San Benito County and Santa Clara
County (SBCWD and Valley Water 2021). As part of this process, five draft sustainable
management criteria have been established for the Subbasin to define, measure, and track
sustainable management: chronic lowering of groundwater levels, reduction of groundwater
storage, land subsidence, degradation of groundwater quality, and depletion of interconnected
surface water. To determine satisfactory conditions for the first three criteria, a Minimum
Threshold for groundwater levels was defined at designated Key Wells using historical minimum
measured groundwater levels, adjusted to provide reasonable protection to nearby wells where
appropriate. Undesirable results for chronic lowering of water levels are indicated when two
consecutive exceedances of the Minimum Threshold for groundwater levels occur in each of
two consecutive years, in 60 percent or more of the Key Wells within a Management Area. The
same Minimum Threshold is applicable for reduction of groundwater storage and land
subsidence. The Minimum Threshold for degradation of water quality is the percentage of wells
exceeding the nitrate maximum contaminant limit (45 mg/L) and the total dissolved solids limit
The Sustainable Groundwater Management Act requires local Groundwater Sustainability Agencies in high- and medium-priority
basins to develop and implement Groundwater Sustainability Plans (or suitable alternatives to a Plan) that provide a roadmap for
how groundwater basins will reach long-term sustainability.
16
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(1,200 mg/L) based on current conditions. The Minimum Threshold for depletion of
interconnected surface water is the amount of depletion associated with the lowest water levels
during the 1987-1992 drought, with some adjustments made for wells with groundwater levels
lower in 2016 than in 1992. Undesirable results would occur if more than 25 percent of
monitored wells within 1 mile of a shallow water table reach along the Pajaro River, Pacheco
Creek, San Benito River or Tres Pinos Creek had static spring water levels lower than the
lowest static spring water level during 1987-1992. Key Well 11-5-13D1 as identified in SBCWD
(2020) and in Figure 3.12-5 is in the vicinity of Pacheco Creek and is used as an indicator of
groundwater conditions in Pacheco Creek and the northern portion of North San Benito
Subbasin.
The Santa Clara and Llagas Subbasins are deemed high priority basins by DWR and are
required to comply with SGMA. Valley Water submitted a Groundwater Management Plan as a
GSP-Alternative for the Santa Clara and Llagas Subbasins, which was approved by DWR in
2019 (Valley Water 2016). As part of this process, Valley Water has developed sustainable
management criteria for the basins. The sustainable management criteria include end of year
groundwater storage goals, subsidence thresholds at subsidence index wells, percentage of
wells meeting primary drinking water standards, and concentration targets for nitrate, chloride,
and total dissolved solids in wells. To optimize water supply reliability, meet sustainability goals,
and minimize subsidence, end of year groundwater storage targets are 278,000 acre-feet in
Santa Clara Plain, 5,000 acre-feet in Coyote Valley, and 17,000 acre-feet in Llagas Subbasin.
The subsidence goal is measured by groundwater levels and is only applicable to the Santa
Clara Plain. The groundwater storage goals were met in 2018 and 2019, and the subsidence
goal has been met every year since 2009 (Valley Water 2020).
The Pajaro Valley Subbasin is deemed a high priority basin by DWR and is required to comply
with SGMA. PV Water submitted a Basin Management Plan as a GSP-Alternative (PV Water
2014), which was approved by DWR in 2019 (PV Water 2020). PV Water is currently in the
process of updating their GSP-Alternative to define specific sustainable management criteria,
including chronic lowering of groundwater levels, seawater intrusion, land subsidence, surface
water depletion, and groundwater dependent ecosystems. The GSP-Alternative set a main
target of reducing groundwater pumping by 12,000 acre-feet per year.
3.12.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, direct impacts, cumulative
impacts, and mitigation measures related to hydrology and water management.
3.12.3.1 Methods and Assumptions
Physical impacts of the Project and alternatives on hydrology and water management were
assessed with the aid of historical hydrology data and computer models, as well as field
observations and conversations with representatives of Valley Water, PPWD, and SBCWD.
Temporary construction impacts were evaluated qualitatively based on proposed construction
practices, materials, locations, and duration of construction and related activities, and
quantitatively using computer models. Long-term impacts were evaluated both qualitatively and
quantitatively, primarily by analyzing results from a suite of computer modeling tools.
Hydrologic and water management conditions were modeled and analyzed for two levels of
development (i.e., baselines): a 2017 (existing conditions) level of development, which
corresponds to the year the NOP was published, consistent with CEQA guidelines for
establishing the existing baseline, and a 2030 (future conditions) level of development. The
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2030 future conditions period was selected to reflect the understanding of likely institutional and
regulatory conditions and availability of established modeling tools (e.g., CalSim-II) and their
inputs (e.g., climate change, water demands), which have been developed and applied
extensively to other California water projects.
The 2017 level of development reflects the level of water supply demand in 2017, patterns of
land use in 2017, and the water-related facilities assumed to be in place under existing
conditions. The 2030 level of development reflects the projected level of water supply demand
in 2030, projected climate conditions centered around 2030, projected patterns of land use in
2030, and the additional water-related facilities assumed to be in place by 2030. Conditions
without any of the Project or alternatives were modeled under both 2017 and 2030 levels of
development. For the 2017 modeling, those conditions are labeled “existing condition
baseline.” 17 For the 2030 modeling, those conditions are labeled “future condition baseline.”
Conditions with the Project and action alternatives were also modeled under both 2017 and
2030 levels of development. This modeling methodology allows comparisons to be made
between the existing conditions baseline and the Project and alternatives under the 2017 level
of development, and between the future conditions baseline and the Project and action
alternatives under the 2030 level of development. The following discussion provides a
description of the models used for this purpose.
Modeling Tools Supporting Hydrology and Water Management Impacts Analysis
Hydrology and water management effects of the Proposed Project and alternatives related to
construction, expanded reservoir operations, and releases to North Fork Pacheco Creek were
assessed with the aid of numerical modeling tools, including Valley Water’s monthly Water
Evaluation and Planning (WEAP) model, Pacheco Creek Steelhead Habitat Suitability Model
(PCSHSM), and Daily Operations and Routing Model. Effects of the Proposed Project and
alternatives on expanded reservoir operations and CVP and SWP supplies were evaluated
using DWR/Reclamation’s hydrology and water operations model, California Simulation Model II
(CalSim-II). Each model simulates monthly operations for a historical hydrologic sequence,
defined as 1922 through 2003. Water infrastructure, water supply contracts, and regulatory
requirements are held constant over the period of simulation, representing a fixed level of water
demand and operational parameters. A CE-QUAL-W2 reservoir temperature model was
developed to support analysis of water temperatures released from the expanded reservoir.
Background information and key elements, assumptions, and limitations of each numerical
modeling tool are summarized below. Additional detailed information on each of these models is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
CalSim-II: Key Elements and Background Information
CalSim-II is a planning tool and model designed to simulate the operations of the CVP and SWP
reservoir and water delivery systems. CalSim-II predicts how reservoir storage, river flows, and
Delta flows would be affected based on operational changes in the CVP and SWP systems.
CalSim-II output is typically used to help assess impacts on water supply, water delivery, water
quality, aquatic resources, and recreation. Due to its application in many water resources
planning studies in California and continual refinement by DWR and Reclamation, CalSim-II is
considered the best available tool for modeling operations of the CVP and SWP and is the
system-wide hydrologic and operations model used by Reclamation and DWR to conduct
planning and impact analyses for the Sacramento River, San Joaquin River, and the Delta. The
configuration of the Delta, while not simulated directly in CalSim-II, informs the flow-salinity
The models use the term existing which for purpose of the analysis in the following sections is synonymous with baseline as
defined in Section 15125 (a) of the CEQA Guidelines.
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relationships and several flow-related regressions for interior Delta conditions that influence
water quality (i.e., X2 and combined Old and Middle River or OMR flow) included in the model.
CalSim-II assumes CVP and SWP contractors take their full allocation every year, including
water stored in San Luis Reservoir. Accordingly, a single CalSim-II model run was developed for
baseline conditions and a single CalSim-II model run was developed to represent the operations
of the Project, including the Proposed Project and all action alternatives. CalSim-II only includes
a single node for the San Felipe Division CVP contractors (i.e., Valley Water and SBCWD)
municipal and industrial deliveries and a single node for agricultural deliveries. The San Felipe
Division CVP delivery pattern was modified consistently across the Proposed Project and all
action alternatives, and thus under the CalSim-II assumption that the San Felipe Division
contractors take their full allocation every year, there was no difference in the model
assumptions, inputs, or outputs between the Proposed Project and all action alternatives.
CalSim-II assumptions for existing and future condition studies, including assumed levels of
development, demands, facilities, regulatory standards, operations, and water management
actions are described in detail in Chapter 2 of the Water Resources and Fisheries Numerical
Modeling Appendix. The existing conditions (i.e., 2017) model was based on Reclamation’s
January 2019 Current Operations Baseline Study and was modified to shift assumptions back to
the existing conditions level of development. Major refinements to the January 2019 Current
Operations Baseline Study included: (1) COA sharing formulas prior to the December 2018
Amendment, (2) San Joaquin River Restoration interim flows, and (3) 2017 level demands on
the American River Basin. The future conditions (i.e., 2030) model was based on Reclamation’s
December 2020 Benchmark Study with climate change hydrology. This version of the model
was modified by incorporating projected climate change conditions centered around 2030
developed by the California Water Commission (CWC) for the Water Storage Investment
Program (in lieu of the climate change hydrology used in Reclamation’s December 2020
Benchmark Study).
Regulatory conditions modeled in CalSim-II differ between the existing and future conditions
models. The existing conditions model includes the 1986 COA between Reclamation and DWR
for the CVP and SWP, Reclamation’s 2008 Biological Assessment on the Continued Long-Term
Operations of the CVP and SWP, the 2008 USFWS BO, and the 2009 NMFS BO and
associated RPAs. The future conditions model includes the 2018 Addendum to the 1986 COA
between Reclamation and DWR for the CVP and SWP, the 2020 Re-initiation of Consultation on
Long-Term Operations of the CVP and SWP BOs, and the 2020 Incidental Take Permit for the
Long-Term Operation of the SWP.
Two modifications to CalSim-II baseline operations were made for the Proposed Project and all
action alternatives: delivery of 2,000 acre-feet of CVP supplies to the CVPIA RWSP in Below
Normal water years, and modification of CVP San Felipe Division (i.e., Valley Water and
SBCWD) delivery patterns from San Luis Reservoir.
CalSim-II model results are most appropriately analyzed by comparing one condition to another
and drawing comparisons between the results. This is the method in which CalSim-II is applied
for this analysis, by comparing the existing condition baseline (2017) to with-Project conditions
(2017), and by comparing future conditions baseline (2030) to with-Project conditions (2030). In
CalSim-II, small changes in reservoir storage can cause small changes in CVP and SWP
allocations, which can unrealistically cascade into larger differences in reservoir releases, Delta
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exports, and carriage losses. 18 Due to these changes, differences in CalSim-II results between
two conditions of five percent or less are generally considered within the range of uncertainty of
the model. Therefore, if the quantitative changes between a specific alternative and the baseline
conditions are five percent or less, the conditions under the specific alternative would be
considered to be “similar” to conditions under baseline conditions.
WEAP: Key Elements and Background Information
WEAP is a water resources planning model used to simulate Valley Water’s water system on a
monthly time step. The model represents all major Valley Water facilities, including facilities to
recharge the Santa Clara County’s groundwater subbasins, local water supply systems,
including the operation of reservoirs and discharge to creeks, treatment and distribution
facilities, and raw water conveyance systems. The model also accounts for non-Valley Water
sources and distribution of water in the county such as supplies from the CVP, SWP, San
Francisco Public Utilities Commission (SFPUC), recycled water, and local water developed by
other agencies such as the San Jose Water Company. The Valley Water WEAP model has been
used since 2007 to simulate future water supply alternatives and operations, most recently used
to support analyses for the Urban Water Management Plan (Valley Water 2021a) and the Water
Supply Master Plan (Valley Water 2019).
WEAP uses input files of demands and supply availability and then calculates (by operation
rules and priorities) how much water is delivered to treatment plants, how much water is
delivered to each recharge facility, local reservoir release and storage, groundwater storage,
imported water carryover, the Semitropic Bank operations, unmet demands, and the need for
water use reductions to preserve groundwater storage. For this analysis, WEAP was modified to
include operational rules for the Proposed Project and all action alternatives. WEAP was also
modified to add demands and operational rules for alternatives that incorporate SBCWD
participation (Proposed Project and Alternative C).
Major differences in WEAP between the 2017 and 2030 level of development include the
incorporation of climate change affected conditions, including air temperature, streamflow, and
reservoir inflow, inclusion of projects for the 2030 baseline that were under construction or not
complete in 2017, and modified CVP allocations which influence the annual volumes of
imported water available to Valley Water and SBCWD.
CE-QUAL-W2: Key Elements and Background Information19
Water temperature in the expanded reservoirs was modeled for limited time periods in CEQUAL-W2, a two-dimensional (longitudinal-vertical) water quality and hydrodynamic model for
rivers, estuaries, lakes, reservoirs, and river basin systems. The model simulates basic
physiochemical processes including temperature, nutrient cycling, algal production, and
dissolved oxygen dynamics.
Separate CE-QUAL-W2 models were developed for the upstream and downstream expanded
reservoirs for both existing and future conditions. Targeted simulations were developed at both
locations to identify major drivers in release water temperature variation. To efficiently simulate
release water temperatures for the Proposed Project and all action alternatives, a metamodel
was developed to replicate CE-QUAL-W2 simulated results. The metamodel estimates release
water temperature as a function of the previous month release water temperature, CVP inflow
To mitigate for the potential for increased salinity, an additional water quantity (carriage water) is required to carry a unit of water
across the Delta to the CVP and SWP export facilities in order to maintain a constant salinity level at a given location or provide the
additional outflow needed to offset the degradation to water quality as a result from the increased exports for transfers.
19
The CE-QUAL-W2 model was not used to predict Hydrology and Water Management impacts in this section; it was used just to
predict water quality and fisheries impacts in Section 3.20 and Section 3.6 respectively.
18
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volume and temperature, air temperature, and storage level. Metamodel coefficients were
developed for future conditions and modified based on simulations for existing condition. The
metamodel was embedded into the WEAP model to enable an estimate of mean monthly
release temperature for the Proposed Project and all action alternatives for existing or future
conditions.
Major differences in CE-QUAL-W2 between the 2017 and 2030 simulations include the
incorporation of climate change affected conditions, including air temperature, reservoir inflow
volumes, and reservoir inflow temperature, and the use of WEAP expanded reservoir operations
data that reflected 2017 and 2030 assumptions and levels of development.
PCSHSM: Key Elements and Background Information
PCSHSM is a custom modeling tool developed and calibrated to represent the integrated water
supply system comprised of Pacheco Reservoir (both existing and expanded), Pacheco Creek
and other local streams, imported water supplies, and aquifers managed for multiple beneficial
uses. The model simulates water movement from the outlet of Pacheco Reservoir (both existing
and expanded) through North Fork Pacheco Creek into mainstem Pacheco Creek, and routes
flow downstream while accounting for tributary inflow and surface-groundwater interactions. The
model also calculates water temperature of releases as they travel from the outlet of Pacheco
Reservoir (both existing and expanded), accounting for surface warming, tributary inflows, and
surface-groundwater interactions. PCSHSM integrates reservoir operations strategies for
baseline conditions (see Section 2.5), the Proposed Project (see Section 2.3.3), or action
alternatives (see Sections 2.6.3, 2.7.3, 2.8.3, and 2.9.3) with models of reservoir and stream
physical conditions—including reservoir temperature, stream temperature, streamflow,
percolation, and habitat quality—to predict flow and temperature in Pacheco Creek on a mean
monthly time step over an 82-year time horizon. PCSHSM is a deterministic model that employs
a variety of empirical relationships developed from historical observations.
Major differences in PCSHSM between the 2017 and 2030 level of development include the
incorporation of climate change affected conditions, including air temperature and streamflow,
spills from baseline conditions, the Proposed Project, and all action alternatives due to
variations in reservoir operations, and modified CVP allocations which influence the level of
groundwater pumping in the groundwater reaches below Pacheco Creek. PCSHSM was also
used to model conditions during construction of the Proposed Project and all action alternatives
for existing and future conditions by assuming no dam was in place and flows in North Fork
Pacheco Creek followed the natural hydrograph.
Daily Operations and Routing Model
The water supply analysis for the Project was performed with the monthly time step CalSim-II
SWP/CVP system and WEAP local system operational models. This time step is appropriate for
long-term water supply planning purposes but may not be for other types of analysis where a
shorter time step is required, such as pulse flow habitat releases and reservoir spills that occur
on a daily or sub-daily temporal resolution. To assess the magnitude of the change of peak
flows in Pacheco Creek under the Proposed Project and alternatives, a daily time step reservoir
operation model and a downstream flow routing model were developed. These models reoperate the existing and expanded Pacheco Reservoir and Pacheco Creek on a daily time step
within the WEAP water supply planning operational boundaries to allow evaluation of shorter
time step dependent impacts. The models consist of three components: a daily hydrology
model, a daily reservoir operation model, and a daily flow routing model. The models did not
estimate instantaneous peak flows due to the uncertainties associated with disaggregating
monthly volumes into instantaneous values. Model results in upper Pacheco Creek are much
different from the natural inflow to the reservoir, especially for the expanded reservoir
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alternatives, and did not match well with a Log Pearson Type III statistical distribution which is
commonly used to estimate peak flows. This means the statistical distribution could not be used
to estimate peak flows, and alternatively, a peak daily flow exceedance value was developed at
each creek mile as an indication of potential flooding. The exceedance values were developed
by identifying the peak daily flow from each year of the 1922–2003 simulation and developing a
flow-duration curve.
Major differences in both the Daily Operations and Routing Models between the 2017 and 2030
level of development include the incorporation of climate change affected conditions, including
streamflow from unregulated tributaries (e.g., South Fork Pacheco Creek and Cedar Creek) and
reservoir inflows to the existing and expanded Pacheco Reservoirs, and use of reservoir
operations results that reflect modified reservoir releases and spills from each alternative for
each level of development.
The Daily Operations and Routing Models contains uncertainty regarding reservoir operations,
as monthly model results were disaggregated to a daily time step. Real-time operations
information and modern forecasting ability would likely enable operators to more effectively
manage the reservoir operations. The models also contain high uncertainty in the magnitude
and timing of daily inflows due to the interpolated nature of the input data sets. Due to these
uncertainties, differences in Daily Operations and Routing Model results between two
alternatives or conditions of 10 percent or less are generally considered within the range of
uncertainty of the model.
Presentation of Quantitative Results
Quantitative results generated from these models are presented as changes between an
existing or future baseline and the Proposed Project or action alternative in one of two ways: a
long-term average basis or as an average change by the five water year types used in
hydrologic planning in California, based on the Sacramento Valley Water Year Index: wet, above
normal, below normal, dry, and critical. An analysis by water year type was used to assess
whether changes caused by the Proposed Project and action alternatives were more
pronounced during certain hydrologic conditions.
Applicable Design and Implementation Features
DIFs include Valley Water BMPs and Project-Specific Avoidance and Minimization Measures
(PAMM) applicable to the resource’s impacts. Applicable DIFs are applied to evaluate whether
impacts are significant. Section 2.3.4 provides a full description of each DIF. The DIFs
applicable to this resource include the following:
•

PAMM WQ-6: Stormwater Pollution Prevention Plan – This PAMM requires development
and implementation of a Stormwater Pollution Prevention Plan (SWPPP) before any
ground-disturbing construction activity.

3.12.3.2 Criteria for Determining Significance of Impacts
A single Project-specific criterion was developed for water supply impacts that differs from the
examples in California Environmental Quality Act (CEQA) Guidelines Appendix G. Due to the
influence of the Project on the CVP and SWP systems through modification of CVP deliveries to
San Felipe Division contractors out of San Luis Reservoir, the potential for groundwater
recharge effects downstream in Pacheco Creek and Pajaro River and potential water rights
implications, an additional criterion was developed related to water supplies. Implementation of
the Proposed Project, No Project Alternative, or other action alternatives would have significant
impacts on hydrology and water management if it were to:
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Substantially decrease the annual supply of water available to surface water users in the
Pajaro River Watershed, CVP contractors, or SWP contractors
-

For surface water users in the Pajaro River Watershed, impacts were considered
significant if they substantially decreased the annual supply of water available to
water right holders on Pacheco Creek or the Pajaro River

-

For CVP and SWP contractor modeled in CalSim-II, water supply impacts were
considered significant if they resulted in decreases of more than five percent, on
average, from existing or future conditions

To develop additional criteria for determining the significance of hydrology and water
management impacts, impact questions from CEQA Guidelines Appendix G, Section X,
Hydrology and Water Quality were separated into hydrology and water quality impacts. Water
quality impacts are addressed in Section 3.20 Water Quality, and hydrology and water supply
impacts are addressed in this section. In addition to the water supply criterion described above,
implementation of the Proposed Project, No Project Alternative, or action alternatives would
have significant impacts on hydrology and water management if it were to:
•

Substantially decrease groundwater supplies or interfere substantially with groundwater
recharge such that the project may impede sustainable groundwater management of the
basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro
River Watershed
-

•

Conflict with or obstruct implementation of a sustainable groundwater management plan.
-

•

Impacts of an alternative were considered significant if they resulted in substantial
changes from existing or future conditions

Impacts of an alternative were considered significant if they violated draft or final
sustainable groundwater management plan sustainability criteria. It is noted that
specific sustainability criteria for the North San Benito Subbasin draft GSP (SBCWD
and Valley Water 2021) were developed despite significant data gaps and
uncertainties, and that discussion and identification of data gaps is ongoing. In
determining the significance of impacts, the published draft minimum threshold
values were used. See section below for additional details.

Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would:
-

impede or redirect flood flows or substantially increase the rate or amount of surface
runoff in a manner which would result in flooding on- or offsite;

-

create or contribute runoff water which would exceed the capacity of existing or
planned stormwater drainage system;


Impacts of an alternative were considered significant if they substantially change
the drainage pattern from existing or future conditions

Minimum Thresholds for North San Benito Subbasin SGMA Criteria
As described in Section 3.12.2.3, five sustainability criteria have been proposed for the North
San Benito Subbasin in the draft GSP. Sustainable management of groundwater is defined as
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the use and management of groundwater in a manner that can be maintained without causing
undesirable results, which are defined as significant and unreasonable effects caused by
groundwater conditions that meet or exceed minimum thresholds of sustainability criteria
established in the draft GSP. For purposes of analysis, the following minimum thresholds were
used or excluded for determining significant of Hydrology and Water management impacts for
Impact Hydro-2 and Impact Hydro-3:
•

The minimum threshold for degradation of water quality is related to nitrate and total
dissolved solids concentrations at water quality monitoring wells. As described in Section
3.20.1.1 and Impact WQ-2 of Section 3.20.3.4, the minimum thresholds are not currently
exceeded in groundwater wells near Pacheco Creek, would not be exceeded during
construction activities or operations, and are thus excluded from analysis of Hydrology
and Water Management impacts.

•

The minimum threshold for depletion of interconnected surface water is a groundwater
elevation of 214 feet at Key Well 11-5-13D1. Undesirable results would include
unreasonable adverse impacts on beneficial uses of surface water, including impacts to
aquatic and riparian habitat. Impacts to beneficial uses of waters in Pacheco Creek
during construction are discussed in Section 3.20.3.4 for water quality, Section 3.6.3.4
for fisheries biological resources, and Section 3.5.3.4 for botanical and wildlife biological
resources, and the depletion of interconnected surface water criterion is excluded from
analysis of Hydrology and Water Management impacts.

•

Within Pacheco Creek near creek mile 8, the minimum threshold for chronic lowering of
groundwater levels is the historical low groundwater elevation of 161 feet (97 feet below
the ground surface) measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see
Figure 3-12.5). The same minimum threshold is used to indicate undesirable results for
the remaining two sustainability criteria, reduction of groundwater storage and land
subsidence. If groundwater elevations drop below this minimum threshold, significant
and unreasonable depletion of groundwater supply would occur. This minimum threshold
is used to determine significant impacts for Impact Hydro-3 and Impact Hydro-4.

3.12.3.3 Topics Eliminated from Further Discussion
The following topics related to hydrology and water management that are included in the
significance criteria listed above or Appendix G were eliminated from further consideration:
•

Interference with groundwater recharge within the extended study area, with the
exception of deliveries to IL4 refuges, was excluded from further analysis because
construction or operations of the Proposed Project or an alternative would not
meaningfully affect groundwater recharge in other portions of the extended study area.

•

Conflicts with a sustainable groundwater management plan and alteration of drainage
patterns within the extended study area were excluded from further analysis because
construction or operations of the Proposed Project or an alternative would not
meaningfully alter groundwater in the extended study area, or result in the alteration of
drainage patterns within the extended study area.

3.12.3.4 Impacts
Table 3.12-5 provides a summary of hydrology and water management impacts with
implementation of the Proposed Project, No Project Alternative, and alternatives to the
Proposed Project. Table 3.12-5 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
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D), indicating whether the impacts of the other alternatives are similar to, more severe, or less
severe than those of the Proposed Project.
Table 3.12-5. Summary of Hydrology and Water Management Impacts and Mitigation Measures
Level of
Mitigation Significance
Proposed Project
Level of Significance
Impact
Measures
with
and Alternatives
Before Mitigation1
Mitigation1
Impact Hydro-1:
Substantially decrease the
annual supply of water
available to surface water
users in the Pajaro River
Watershed, CVP
contractors, or SWP
contractors

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Impact Hydro-2:
Substantially decrease
groundwater supplies or
interfere substantially with
groundwater recharge such
that the project may
impede sustainable
groundwater management
of basins within the PPWD,
Valley Water, and SBCWD
service areas, within the
Pajaro River Watershed, or
within the extended study
area

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (-)

--

LTS (-)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (=)

--

LTS (=)

Impact Hydro-3:
Conflict with or obstruct
implementation of a
sustainable groundwater
management plan
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Table 3.12-5. Summary of Hydrology and Water Management Impacts and Mitigation Measures
(contd.)
Level of
Mitigation Significance
Proposed Project
Level of Significance
Impact
Measures
with
and Alternatives
Before Mitigation1
Mitigation1
Impact Hydro-4:
Substantially alter the
existing drainage pattern of
the site or area, including
through the alteration of the
course of a stream or river
or through the addition of
impervious surfaces, in a
manner which would
substantially increase the
rate or amount of surface
runoff in a manner which
would result in flooding onor offsite, create or
contribute runoff water
which would exceed the
capacity of existing or
planned stormwater
drainage systems, or
impede or redirect flood
flows

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or
less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
CVP = Central Valley Project
LTS = Less than significant
NI = No impact
PPWD = Pacheco Pass Water District
SBCWD = San Benito County Water District
SWP = State Water Project

Proposed Project
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction
Construction of the Proposed Project would take place over approximately 6.7 years, with
different periods of construction having the potential for different effects on flows in Pacheco
Creek. In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no change in
reservoir releases relative to existing and future condition baselines. In year two of construction,
the North Fork Dam would be removed while a diversion system and cofferdam would be built at
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the upstream dam site. Inflows would flow down North Fork Pacheco Creek uninhibited and
flows in North Fork Pacheco Creek would revert to a natural hydrograph. Relative to existing
and future condition baselines, flow rates in North Fork Pacheco Creek would likely increase in
winter months of wetter years, and flow rates in North Fork Pacheco Creek would likely
decrease in spring, summer, and fall months of most years due to the loss of storage and
release of water from North Fork Dam. In years three through the end of construction, water
entering the dam construction area would be handled by use of a cofferdam and diversion
system and flows in the creek would be run-of-river (e.g., similar to the natural hydrograph).
During this period, flow rates in North Fork Pacheco Creek would be similar to those in year two
of construction, though the peak discharge rate of high magnitude winter flows may be
attenuated as natural inflows are diverted through the tunnel and around the construction site.
Surface flows in Pacheco Creek percolate through the streambed and recharge groundwater
reaches that serve as a source of water supply. During construction, changes to the timing and
magnitude of flows in Pacheco Creek would influence groundwater storage levels and water
supply in subbasins under Pacheco Creek. Effects on surface flow in Pacheco Creek during
year two of construction through the end of construction were modeled by assuming North Fork
Pacheco Creek flows entered Pacheco Creek following the natural hydrograph (i.e., the
magnitude, frequency, duration, timing, and rate of change of a river without dams or other flow
regulating facilities). Modeled mean monthly surface flows in Pacheco Creek are presented for
the Proposed Project under existing conditions for creek miles 0, 4, and 8 in Tables 3.12-6,
3.12-7 and 3.12-8 respectively, and under future conditions for the Proposed Project at creek
miles 0, 4, and 8 in Tables 3.12-9, 3.12-10, and 3.12-11, respectively. Modeled mean monthly
surface flows in Pacheco Creek by mile for Proposed Project during the construction period
under existing and future conditions are shown in Figure 3.12-10, and Figure 3.12-11,
respectively.
For both existing and future conditions, surface flows in Pacheco Creek during construction of
the Proposed Project (including removal of North Fork Dam) would increase in wet winter
months due to water being routed downstream around the construction site. The magnitude of
increased flows during wet winter months would decrease with distance downstream as more
unregulated tributaries flow into Pacheco Creek. By creek mile 8, mean increases in flows in
January through March during construction would be approximately 10 percent to 20 percent for
both existing and future conditions. During summer months of the construction period, there
would generally be little to no flow in Pacheco Creek compared to existing and future condition
baselines when there would have been 7-8 cfs in wet years and 2 cfs in dry years. By creek mile
8, mean monthly summer flows in June through October would generally be reduced to 2 to 3
cfs under existing and future condition baselines while flows during the Proposed Project
construction period would generally be less than 1 cfs, and in some cases the channel would be
dry. Additional evaporative and percolation losses would occur under existing and future
condition baselines before flows entered San Felipe Lake and the Pajaro River.
As stated in Section 3.12.1.1, there are no appropriative or riparian water rights and no known
surface diversions from Pacheco Creek for water supply. Changes in Pacheco Creek flows
would not impact surface water users (e.g., appropriative or riparian water rights) of the Pajaro
River due to the minor known amount of downstream surface diversions and the relatively minor
change in total contribution of Pacheco Creek flows to Pajaro River flows. This impact would be
less than significant because water supplies available to surface water users in the Pajaro River
Watershed would not be substantially decreased.
During construction of the Proposed Project, there would be no physical connection for water
supplies to enter the expanded reservoir and Valley Water, and SBCWD would continue to
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operate their water systems consistent with existing and future condition baselines. There would
be no change in CVP delivery patterns for Valley Water and SBCWD and thus no changes in
San Luis Reservoir storage levels or water exports from the Delta, and there would be no
change to the water supply available annually to CVP or SWP contractors relative to the existing
and future condition baselines. There would be no impact.
Operations
Operation of the Proposed Project has the potential to modify the supply of available water to
surface water users in the Pajaro River Watershed through modification of releases from the
expanded reservoir, and the water supplies available to CVP contractors, including Valley Water
and SBCWD, and SWP contractors, including Valley Water, through modification of Valley Water
and SBCWD delivery patterns and resulting changes in Delta exports and San Luis Reservoir
storage levels. Effects are analyzed separately for Pajaro River Watershed surface water users,
Valley Water, SBCWD, and other CVP and SWP contractors.
The Proposed Project would be operated to provide continuous releases to North Fork Pacheco
Creek based on the Variable Flow Schedule. Controlled releases from the expanded reservoir
outlet into North Fork Pacheco Creek (not including uncontrolled spill), and Pacheco Creek
flows in creek miles 0, 4, and 8 (including controlled releases, uncontrolled spill, and flow
contribution from tributaries) for the Proposed Project are shown in Table 3.12-12 through Table
3.12-15 for existing conditions and Table 3.12-16 through Table 3.12-19 for future conditions.
Mean average monthly flows by creek mile are shown in Figure 3.12-12 for existing conditions
and Figure 3.12-13 for future conditions. Controlled releases under the Proposed Project would
be higher on average than existing and future condition baselines in all months. For the
Proposed Project, surface flows downstream in Pacheco Creek at creek mile 0 from January
through March would be 29 percent to 47 percent less in average years relative to the existing
condition baseline, and 39 percent to 52 percent less in average years relative to the future
condition baseline, as the expanded reservoir would be larger than the existing reservoir and
would capture more natural inflow and spill less frequently than the existing reservoir. During the
warmer months of May through October, the Proposed Project would release 2 to 5 cfs more
flow from the new outlet in wet years and 5 to10 cfs more flow in critical years under both
existing and future conditions. In critical years under existing and future condition baselines,
Pacheco Creek generally goes dry with no streamflow somewhere between creek mile 4 and
creek mile 8.
Under the Proposed Project, in some critical water years as defined by the Pacheco Reservoir
Inflow Index, when certain threshold criteria are met as described in Section 2, releases may be
reduced to approximately 2 cfs during the months of June through October. This flow reduction
would be implemented to promote sycamore alluvial woodland root growth, promote a reduction
in willow growth, and reduce non-native aquatic predatory species and plant species. While this
would result in less surface water in Pacheco Creek in those water year types, and a drying of
Pacheco Creek surface flows to an extent approximately 3 to 4 miles downstream of the dam
outlet, these releases would be greater than releases under existing and future condition
baselines, and surface water levels would be higher under the Proposed Project even with this
reduction in releases.
The Proposed Project would increase surface flows to the point where perennial streamflow
would occur in all water year types through creek mile 8. The net effect of the Proposed Project
would be increased flows in Pacheco Creek in spring, summer, and fall months, and decreased
flows in winter months under existing and future conditions. These changes would not impact
surface water users in the Pajaro River Watershed due to the minor known amount of
downstream surface diversions and the relatively minor change in total contribution of Pacheco
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Creek to Pajaro River. This impact would be less than significant because water supplies
available to surface water users in the Pajaro River Watershed would not be substantially
decreased.
The Proposed Project would enable Valley Water and SBCWD to better coordinate water
supplies and more fully utilize CVP allocations by integrating the expanded reservoir into their
local and imported water supply portfolio, providing operational flexibility and reliability under a
range of conditions. Consolidated modeled mean annual operations of the expanded reservoir
by Valley Water and SBCWD are shown in Table 3.12-20 for existing conditions and Table 3.1221 for future conditions. The reservoir would be filled annually with a combination of natural
inflows and CVP inflows. Mean water supply withdrawals of 7,993 acre-feet under existing
conditions and 9,007 acre-feet under future conditions would provide water supplies that would
otherwise be unavailable without the Proposed Project. This impact would be beneficial.
Modeled mean annual operations of the expanded reservoir by Valley Water are shown in Table
3.12-22 for existing conditions and Table 3.12-23 for future conditions. Valley Water would store
natural inflows and supplemental CVP inflows for later use as water supply withdrawals and
habitat releases. Spills would occur when the reservoir was full, and evaporation would be
continuous based on volumes in storage. On average, Valley Water could withdraw 6,722 acrefeet and 7,847 acre-feet under existing and future conditions, respectively, that they otherwise
could not have stored without the Proposed Project. On average the Proposed Project would
increase the annual supply of water available to Valley Water. This impact would be beneficial.
Table 3.12-24 and Table 3.12-25 show the simulated mean annual water operations at the
Proposed Project for SBCWD under existing and future conditions, respectively. SBCWD would
store natural inflows and supplemental CVP inflows for later use as water supply withdrawals
and habitat releases. Spills would occur when the reservoir was full, and evaporation would be
continuous based on volumes in storage. On average, SBCWD could withdraw 1,271 acre-feet
and 1,160 acre-feet under existing and future conditions, respectively, that they otherwise could
not have stored without the Proposed Project. On average the Proposed Project would increase
the annual supply of water available to SBCWD. This impact would be beneficial.
Modeled mean annual volume of Valley Water major water supply sources – groundwater
storage, surface water, CVP, and SWP deliveries – are shown in Table 3.12-26 for existing
conditions and Table 3.12-27 for future conditions. Under existing conditions, average annual
increases relative to the baseline in surface water storage and CVP deliveries would be 161
percent and 4 percent, respectively, while groundwater storage and annual SWP deliveries
would remain constant. Under future conditions, average annual increases relative to the
baseline in groundwater storage, surface water storage, and CVP deliveries would be 1 percent,
111 percent, and 3 percent, respectively, while annual SWP deliveries would remain constant.
Increases in surface water storage are due primarily to storage of water supplies in the
expanded reservoir. Increases in groundwater storage and CVP deliveries are due to the
integration of the expanded reservoir into the Valley Water system, which improves Valley
Water’s ability to take their full CVP allocation out of San Luis Reservoir and use the expanded
reservoir within their water supply portfolio to optimize surface and groundwater storage. This
impact would be beneficial.
Modeled mean annual values for SBCWD CVP deliveries are shown in Table 3.12-28 for
existing conditions and Table 3.12-29 for future conditions. Under existing and future conditions,
annual increases in CVP deliveries are 3 percent and 6 percent, respectively, due to the
integration of the expanded reservoir into the SBCWD system, which improves SBCWD’s ability
to take their full CVP allocation out of San Luis Reservoir and use the expanded reservoir within
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their water supply portfolio to optimize surface and groundwater storage. This impact would be
beneficial.
Effects of the Proposed Project operations on CVP contractors water supply are analyzed by
comparing export pumping from Jones Pumping Plant (Table 3.12-30), CVP SOD Ag allocations
(Table 3.12-31) and CVP SOD M&I allocations (Table 3.12-32) to both existing and future
conditions baselines. On average, export pumping is reduced -0.2 percent compared to the
existing condition baseline and 0 percent compared to the future condition baseline. CVP SOD
Ag allocations are reduced 1 percent compared to the existing condition baseline and 0 percent
compared to the future conditions baseline. CVP SOD M&I allocations show a 0 percent
difference compared to both existing and future conditions baselines. These changes are
minimal and within the uncertainty range of the model, indicating the Proposed Project does not
significantly reduce water supplies to CVP contractors under existing or future baseline
conditions. This impact would be less than significant because water supplies available to CVP
contractors would not be substantially decreased.
Effects of the Proposed Project operations on SWP contractors water supply are analyzed by
comparing export pumping from Banks Pumping Plant (Table 3.12-33) and simulated SWP SOD
allocations (Table 3.12-34) under existing and future conditions. On average, export pumping is
reduced -0.1 percent compared to the existing and future condition baselines. SWP SOD
allocations are reduced 1 percent compared to existing and future condition baselines. These
changes are minimal and within the uncertainty range of the model, indicating the Proposed
Project does not significantly reduce water supplies to SWP contractors under baseline or future
conditions. This impact would be less than significant because water supplies available to SWP
contractors would not be substantially decreased.
Under the Proposed Project, 2,000 acre-feet would be delivered as IL4 refuge water supply as
part of the CVPIA RWSP program. This additional water supply would supplement existing
water supplies, increasing the annual water supply delivered to refuges and potentially reducing
reliance on groundwater pumping to produce water supply in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction
During construction of the Proposed Project, there would be no physical connection for water
supplies to enter the expanded reservoir and Valley Water and SBCWD would continue to
operate their water systems consistent with existing and future condition baselines. There would
be no interference with groundwater recharge in Valley Water service areas or SBCWD service
areas outside of those discussed below, and no changes in CVP, SWP, or refuge water supplies
relative to the baseline.
Construction of the Proposed Project would temporarily modify surface flows in Pacheco Creek
for the period of time between removal of North Fork Dam and initial operation of the new dam.
This would result in seasonal changes in groundwater recharge in Pacheco Creek and seasonal
reductions in groundwater supplies for up to seven years in the four Groundwater Reaches
underlying Pacheco Creek (described in Section 3.12.1.1) and in portions of the PPWD and
SBCWD service areas within the North San Benito County Subbasin.
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The timing and method of flow handling during construction of the Proposed Project was
discussed in Impact Hydro-1. Effects on groundwater recharge and groundwater supplies would
vary by season, year of construction, and water year type. During year one of construction, prior
to removal of North Fork Dam, releases from Pacheco Reservoir would be the same as the
baseline for both existing and future conditions and there would be no change in groundwater
recharge and no impact to downstream groundwater supplies. During years two through the end
of construction, the natural hydrograph would likely increase flows (and percolation) during
winter months and decrease flows (and percolation) in summer months in Pacheco Creek
relative to existing conditions. This temporary interruption of groundwater recharge in summer
months may decrease groundwater storage.
To assess whether construction activities would significantly decrease groundwater supplies or
interfere significantly with groundwater recharge such that sustainable groundwater
management may be impeded, sustainability criteria from the North San Benito Subbasin draft
GSP for the portion of the Subbasin near Pacheco Creek were analyzed (Valley Water and
SBCWD 2021). Per discussion with the GSA for the San Benito County portion of the Subbasin
(SBCWD, Personal Communication, 2021), the chronic lowering of groundwater levels
sustainability criterion would be most appropriate to assess the significance of potential impacts
to groundwater supplies during construction. For this criterion, the draft GSP has established a
minimum threshold at key wells that corresponds to historical measured low groundwater
elevations. If the minimum threshold is met or exceeded, it indicates significant and
unreasonable depletion of groundwater supply at a given location that may lead to undesirable
results, defined as a well going dry. Per the draft GSP, this approach was founded on the idea
that undesirable results were not reported when groundwater elevations were at their historic
minimum values, and therefore, returning to those minima should not cause undesirable results
in the future (SBCWD and Valley Water 2021). For Key Well 11-5-13D1 along Pacheco Creek,
the minimum threshold is defined as a depth to groundwater of 97 feet, which corresponds to a
groundwater elevation of 161 feet. Based on simulation data presented in the draft GSP, other
local supply wells would not be expected to experience undesirable results at or above this
minimum threshold for Key Well 11-5-13D1, and the minimum threshold for this well would be
protective of local groundwater supply.
To assess groundwater storage impacts during construction, two seven-year construction
periods were simulated in PCSHSM under existing and future conditions; one was simulated at
the beginning of a wet period (1941–1947), the second at the beginning of a drought period
(1986–1992). 20 Construction period flows were activated following years of operation of the
existing Pacheco Reservoir consistent with either existing or future conditions baselines to
simulate a construction period that started with typical groundwater storage levels. These
simulations provided an estimate of construction effects on groundwater storage within the four
Groundwater Reaches under two scenarios, allowing for comparison between the Proposed
Project with existing and future condition baselines under both extreme (i.e., extended drought)
and average hydrologic scenarios. Modeled groundwater storage levels during construction are
shown in Table 3.12-35 for existing conditions and Table 3.12-36 for future conditions. Modeled
groundwater elevations at Key Well 11-5-13D1 during construction are shown under existing
conditions in Figure 3.12-14 and under future conditions in Figure 3.12-15.
The average combined storage of Groundwater Reach 1 and Groundwater Reach 2 in the
upper portion of Pacheco Creek would be reduced by an average of 16 percent under existing
20
A 7-year simulation period that aligns with the construction timeline was defined for modeling purposes. The historic drought of
record is typically defined as a six-year period from 1987 – 1992. Selecting 1986 as a starting period and modeling to 1992 is a
conservative approach to modeling. If the dam had been in place in 1986, it would have captured the wet season flows, been able to
recharge into 1987, and positioned the basin with higher groundwater storage to start the drought.
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conditions and 17 percent under future conditions. On average, the combined storage of
Groundwater Reach 3 and Groundwater Reach 4 in the lower portion of Pacheco Creek where
groundwater pumping takes place would be five percent lower than existing and future
conditions. During the temporary construction period, groundwater recharge through deep
percolation of precipitation and streamflow infiltration during wet periods would continue to
maintain groundwater levels. Imported CVP supplies would still be available within the region,
both for use as recharge in percolation ponds and for M&I and irrigation purposes. Even though
the timing and magnitude of groundwater recharge would be modified during construction for up
to seven years, temporarily decreasing groundwater storage in Groundwater Reaches 1, 2, and
3, modeled groundwater elevations at Key Well 11-5-13D1 (located in Groundwater Reach 3) do
not drop below the minimum thresholds identified in the draft GSP that would indicate
substantial depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. The
modeled construction period generally aligns with the longest drought of record, the modeled
groundwater elevations during this time do not drop below the minimum threshold indicating
significant impacts to groundwater supply, and the lowering of groundwater elevations would be
temporary and not chronic. There would be no reduction in groundwater supplies in
Groundwater Reaches 1, 2, and 3 that would interfere with sustainable management of the
basin. Based on the above analysis, this impact would be less than significant.
Changes in surface flows in Pacheco Creek during construction of the Proposed Project would
have minimal effects on recharge in the broader North San Benito Subbasin (including
Groundwater Reach 4) and the Pajaro Valley Subbasin. As shown for Groundwater Reaches 3
and 4, the most downstream modeled Groundwater Reaches underlying Pacheco Creek,
average groundwater storage during construction would be five percent less than existing and
future condition baselines. The recharge effects of flows during construction relative to existing
and future condition baselines are reduced in a downstream direction along Pacheco Creek,
since winter flows are increased and the volume of summer flows on average are not decreased
substantially by volume. Though no modeling was performed of the broader North San Benito
Subbasin, it is reasonable to assume the magnitude of groundwater storage reductions would
be less than significant since groundwater storage reductions are reduced in the downstream
direction from Groundwater Reach 1, and there would be no known reductions to Subbasin
inflows during the construction period other than inflows from Pacheco Creek. These net effects
on groundwater recharge would likely be negligible further downstream in the Pajaro Valley
Subbasin. This impact would be less than significant because sustainable groundwater
management would not be impeded.
Operations
The Proposed Project would be operated based on the Variable Flow Schedule, which includes
continuous releases to North Fork Pacheco Creek in all months and in all water year types. As
shown in Impact Hydro-1, the net effect would be increased flows in Pacheco Creek in spring,
summer, and fall months, and decreased flows in winter months under existing and future
conditions. Increased flows during summer months would lead to greater percolation of surface
flows, especially during critical years when portions of Pacheco Creek go dry under existing and
future condition baselines. Decreased mean flows in Pacheco Creek in the months of January,
February, and March would have minimal impact on groundwater recharge, as the recharge
capacity of Pacheco Creek is estimated at between 8 cfs and 10 cfs in the first eight creek miles
(see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix), and
the modeled mean monthly flows under the Variable Flow Schedule, significantly exceed this
capacity. The overall effect would be increased groundwater storage in the four Groundwater
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Reaches underlying Pacheco Creek in all year types, as shown in Table 3.12-37 for existing
conditions and Table 3.12-38 for future conditions. In Groundwater Reach 4, which is within the
northern extent of the Gilroy-Hollister Valley Basin managed by SBCWD, under the Proposed
Project, groundwater storage in dry and critical years would increase 8 percent and 33 percent,
respectively, under existing conditions, and 4 percent and 28 percent, respectively, under future
conditions. The Proposed Project would increase groundwater recharge within Groundwater
Reaches managed by PPWD and SBCWD, which would not impede sustainable management
of the basin. This impact would be beneficial.
Under the Variable Flow Schedule of the Proposed Project, in critical years as defined by the
Pacheco Reservoir Inflow Index, releases may be reduced to approximately 2 cfs during the
months of June through October. While this would temporarily result in less groundwater
storage in those water year types, these releases would be greater than releases under the
future conditions baseline, and groundwater storage levels are would be higher under the
Proposed Project even with this reduction in releases. This impact would be less than significant
because sustainable groundwater management would not be impeded.
The Proposed Project would enable Valley Water to better conjunctively manage surface and
groundwater supplies. In general, increased delivery of CVP supplies would enable Valley Water
to meet demands without using groundwater supplies. As shown in Table 3.12-26 and Table
3.12-27 for existing and future conditions, this would result in minor increases in Valley Water
total groundwater storage supplies, which includes the Coyote, Llagas, and North County Santa
Clara Subbasins. This impact would be beneficial.
Operation of the Proposed Project would have minimal effects on groundwater recharge within
the Pajaro Valley. For both existing conditions (Table 3.12-12 through Table 3.12-15) and future
conditions (Table 3.12-16 through Table 3.12-19), surface flows in Pacheco Creek would
decrease in wet winter months (January through March) due to the capture of peak flows in the
expanded reservoir. The magnitude of flow decreases would be reduced with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8,
decreases in mean monthly flows in January through March would be approximately 13 percent
to 18 percent for existing conditions and 17 percent to 21 percent for future conditions. In spring,
summer, and fall months (May through November), surface flows would be increased relative to
existing and future condition baselines by between 2 and 3 cfs. The increase in summer flows
would likely not lead to significant increases in Pajaro River flows due to additional evaporative
and percolation losses between creek mile 8 and San Felipe Lake. The decrease in winter flows
would likely not lead to significant changes in stream percolation within the Pajaro River.
Unregulated tributaries in Pacheco Creek would still provide significant peak flows which would
likely exceed the infiltration capacity of the Pajaro River as described in Section 3.12.1.1. This
impact would be less than significant because sustainable groundwater management would not
be impeded.
The delivery of Incremental Level 4 refuge water supply to refuges in below normal water years
can, in part, reduce reliance on groundwater pumping in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction
During construction of the Proposed Project, the expanded reservoir would not be available to
store inflow from the North Fork Pacheco Creek watershed or supplemental CVP inflows. Valley
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-34

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Water would continue to operate their water system consistent with the existing and future
condition baselines, including conjunctive management of surface and groundwater supplies in
compliance with SGMA sustainability criteria to the extent possible. There would be no conflict
with or obstruction of the implementation of a sustainable groundwater management plan for the
Santa Clara and Llagas Subbasins.
Valley Water and SBCWD are the GSAs of the Santa Clara County and San Benito County
portions, respectively, of the North San Benito Subbasin within the Gilroy-Hollister Valley
Groundwater Basin, which includes portions of the four Groundwater Reaches underlying
Pacheco Creek. As described in Section 3.12.3.2, the minimum threshold for chronic lowering of
groundwater levels (groundwater elevation of 161 feet, or 97 feet below the ground surface)
measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see Figure 3-12.5) is the criterion
used to determine the significance of Impact Hydro-3.
The minimum threshold associated with chronic lowering of groundwater levels occurred during
the historic 1987–1992 drought period. As shown in Impact Hydro-2, this drought was simulated
in PCSHSM using construction inflows under existing and future conditions. The simulations
started in 1986 following years of operation of the existing Pacheco Reservoir consistent with
either existing conditions or future conditions, and simulated run of river conditions during the
entire drought to simulate a construction period that started with typical groundwater storage
levels and received percolated groundwater only through natural streamflow infiltration, not
managed recharge. Modeled groundwater elevations at Key Well 11-5-13D1 (located in
Groundwater Reach 3) during this drought period with construction flows do not drop below the
minimum thresholds identified in the draft GSP that would indicate significant and unreasonable
depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. Since the
modeled construction period aligns with the longest drought of record, the modeled groundwater
elevations during this time do not drop below the minimum threshold indicating significant
impacts, and the lowering of groundwater elevations would be temporary and not chronic, there
would be no conflict with the North San Benito Subbasin sustainable groundwater management
plan. This impact would be less than significant.
As described in Impact Hydro-1 for surface flows and Impact Hydro-2 for groundwater recharge,
changes in surface flows in Pacheco Creek during construction of the Proposed Project would
have minimal effects on recharge in the broader North San Benito Subbasin (i.e., downstream
of Key Well 11-5-13D1) and the Pajaro Valley Subbasin. The impacts of reduced recharge due
to modified flows during construction relative to existing and future condition baselines are
reduced in a downstream direction along Pacheco Creek, since winter flows are increased and
the volume of summer flows on average are not decreased substantially by volume. Though no
modeling was performed on explicit SGMA sustainability criteria in the broader North San Benito
Subbasin downstream of Groundwater Reach 3, it is reasonable to assume the magnitude of
groundwater storage reductions would be less than significant since groundwater storage
reductions are reduced in the downstream direction from Groundwater Reach 1, and there
would be no known reductions to basin inflows during the construction period other than inflows
from Pacheco Creek. These net effects on groundwater recharge would likely be negligible
further downstream in the Pajaro River and flows during construction would not obstruct
implementation of a sustainable groundwater management plan in the Pajaro Valley Subbasin.
This impact would be less than significant.
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Operations
As discussed in Impact Hydro-2, average groundwater storage levels under operation of the
Proposed Project are anticipated to be higher in all Groundwater Reaches underlying Pacheco
Creek under existing and future conditions due to increased percolation associated with higher
surface flows during summer months. Higher groundwater storage levels in all Groundwater
Reaches and in all water year types, and greater than five percent average annual groundwater
storage level increases in all Groundwater Reaches would improve sustainable management
and would not be in conflict with any of the North San Benito Subbasin sustainability criteria
proposed in the draft GSP as described in Section 3.12.2.3. This impact would be beneficial.
As shown in Impact Hydro-1, groundwater storage levels within the Valley Water service area
would be higher under operation of the Proposed Project under both existing and future
conditions due to better conjunctive management of surface and groundwater supplies. Mean
groundwater storage levels in dry and critical years of the Proposed Project were higher than
the existing condition baseline (Table 3.12-26) and the future condition baseline (Table 3.12-27),
respectively. Specific SGMA sustainability criteria thresholds established for Santa Clara Plain,
Coyote Valley, and Llagas Subbasin and the number of years both the baseline and Proposed
Project met those criteria are shown in Table 3.12-39 for existing conditions and Table 3.12-40
for future conditions. Operations show the same ability of Valley Water to manage groundwater
to meet SGMA criteria under existing conditions, and a slight improvement under future
conditions, adding one additional year in the simulation period that criteria were met for the
North County Santa Clara Subbasin. This impact would be beneficial.
As described under Impact Hydro-2, operation of the Proposed Project would have minimal
effects on groundwater recharge within the Pajaro Valley. For both existing conditions (Table
3.12-12 through Table 3.12-15) and future conditions (Table 3.12-16 through Table 3.12-19),
surface flows in Pacheco Creek would decrease in wet winter months (January through March)
due to the capture of peak flows in the expanded reservoir. The magnitude of flow decreases
would be reduced with distance downstream as more unregulated tributaries flow into Pacheco
Creek. There is no evidence to suggest the Proposed Project would have an impact on
groundwater recharge in the Pajaro Valley basin or result in a conflict or obstruction of PV
Water’s Basin Management Plan. This impact would therefore be less than significant.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction
During the first year of construction, construction activities at the new dam site would take place
outside of the 100-year floodplain, and North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no alteration of
the drainage pattern of the new dam site in a way that would redirect flood flows or increase
flood risk onsite or to the surrounding areas. This impact would be less than significant because
drainage patterns would not be significantly altered.
During year two of construction, drawdown of the existing Pacheco Reservoir prior to removal of
North Fork Dam could result in short-term increases in downstream surface water flows and
result in changes to flood risks. The water level of the existing reservoir would be drawn down
prior to removal of the dam at a rate that would not increase the flood risk downstream.
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Drawdown would also occur after the wet season when the risk for concurrent peak flows and
drawdown flows would be minimal to reduce the potential effects for offsite flooding. This flood
hazards impact would therefore be less than significant because releases would not exceed the
capacity of the Pacheco Creek channel (i.e., drainage).
After drawdown of the existing reservoir, North Fork Dam would be removed while a diversion
system (diversion pipeline/outlet conduit) and cofferdam were being built upstream from the new
dam site. The diversion system would divert flow from North Fork Pacheco Creek through a
tunnel around the dam construction site and discharge flow back into North Fork Pacheco Creek
downstream from the dam construction site into the restoration channel. The diversion system
would not yet be operational in year two of construction, so North Fork Pacheco Creek flows
would be unregulated. As described in Section 3.12.1.1, North Fork Dam has limited water
storage capacity, is not operated as a flood control structure, and historically was already at or
near full capacity in most years on days when the annual peak flow occurred, providing little to
no attenuation (e.g., modification of the timing and magnitude) of peak flows.
In years three through the end of construction, water entering the dam site construction area
would be handled by the diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph) through the restoration channel as it is constructed. There
would be no increases in surface water volume or rate due to operation of the diversion system
during construction.
During the construction timeframe between when North Fork Dam is removed and the new dam
is operational, the annual peak flows in North Fork Pacheco Creek would be unregulated. In
general, annual peak mean daily flows with return intervals of 5 years or less would increase as
shown in Table 3.12-41 for existing conditions and Table 3.12-42 for future conditions. The
magnitude of these flows is less than the bank-full discharge of 1,500 cfs and would not lead to
flooding. The effect would be greatest at the dam and decrease downstream. Under existing
conditions, flows with return intervals of 10 years or higher would increase from 5 percent to 9
percent at creek mile 0 and decline in Pacheco Creek downstream. Under future conditions only
the 10-year return interval annual peak mean daily flow would increase by 9 percent at creek
mile 0 and then decline in increase downstream. With a less than 10 percent modeled increase
in flows with annual peak mean daily flows with return intervals greater than 10 years, the net
effect is that unregulated flows during removal of North Fork Dam and construction of the
Proposed Project would not substantially increase the rate or amount of surface runoff in a
manner which would increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This impact would therefore be less than significant.
Removal of the existing dam and construction and operation of the diversion system would
temporarily place equipment and work areas such as borrow and disposal areas and access
roads within the 100-year floodplain, altering the existing drainage pattern. The hardfill dam,
restored channel, several borrow areas, staging area 6, and the pumping plant would be utilized
or constructed within the current mapped Zone A of Pacheco Reservoir and Pacheco Creek.
Final design would include developing a dam removal, diversion system construction, and
channel restoration construction schedule that times the work to occur outside of the wet
season, when rain is unlikely and the risk for high natural inflows is low to avoid situations that
exceed drainage capacities. Implementation of PAMM WQ-6 (as described in more detail in
Section 2.3.4) would include measures to control stormwater runoff, including development of a
SWPPP, such that runoff volumes do not substantially increase in volume or magnitude.
Implementation of PAMM WQ-6 would prevent any exceedance of the existing drainage system
(i.e., stream channel) capacity in and around construction areas. Permanent post-construction
controls would be identified in the SWPPP to reduce erosion and flooding. Therefore, this
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impact would be less than significant because the rate or amount of surface runoff would not be
substantially increased in a manner which would result in flooding on- or offsite.
Although work would occur in areas of the 100-year floodplain and upslope areas, it would occur
primarily in undeveloped areas around the existing reservoir and would not result in significant
additions of new impervious surfaces or structures that would increase runoff in a manner that
would exceed the capacity of existing drainage systems. New permanent access roads would
replace some existing access roads that would be inundated by the expanded reservoir. The
majority of these new access roads would be similar in size to the existing access roads and
would consist of a permeable aggregate base roadway surface that would not increase the rate
or amount of surface runoff. For permanent access roads with paved surfaces, the addition of
impervious surfaces would result in a negligible change in the rate and amount of additional
runoff. With the timing of construction and the reservoir drawdown schedule, no increases in
runoff or flooding, including flooding from failure of a levee or dam, would be anticipated. With
incorporation of PAMM WQ-6, construction activities would not significantly alter the existing
drainage patterns in a manner that would increase stormwater runoff within or downstream from
the Project. Besides the Pacheco Creek channel network, there are currently no existing or
planned stormwater drainage systems in the vicinity of or downstream of construction activities.
Therefore, this flood hazards impact would be less than significant because the Proposed
Project would not create or contribute runoff water which would exceed the capacity of existing
or planned stormwater drainage systems.
There are no construction activities within the extended study area, so there are no alterations
of drainage patterns in the extended study area. There would be no impact.
Operations
North Fork Dam, which has a water storage capacity of 5,500 acre-feet, currently impounds
winter flows from North Fork Pacheco Creek within Pacheco Reservoir for release during the
summer and fall into North Fork Pacheco Creek. Pacheco Reservoir is not operated for flood
control and provides no flood attenuation when the reservoir is full. The Proposed Project would
be operated in a similar manner but would provide storage capacity of 5,500 acre-feet at the
beginning of the rainy season dedicated to natural inflow capture to ensure the flood risk during
operations is consistent with baseline conditions. Though the Proposed Project would not be
operated to provide flood control, incidental flood benefits would occur since the expanded
reservoir would capture and reduce peak flows downstream in Pacheco Creek relative to the
existing reservoir, and attenuation of flow routed through the expanded reservoir and spillway
would substantially reduce peak flood flow. As a result of these incidental flood benefits, the
footprint of the 100-year flood elevation in Pacheco Creek would be reduced, which would
reduce flood risk to downstream structures, including SR 152. This flood hazards impact would
be less than significant.
Operation of the larger capacity reservoir under the Proposed Project would change annual
peak mean daily flows as shown in Table 3.12-43 for existing conditions and Table 3.12-44 for
future conditions. Peak mean daily flow with an annual return interval21 (1.02 years) would
increase under existing and future conditions, while flows with a return interval greater than 1.6
years would decrease. The magnitude of peak mean daily flows with less than a 1.6 year return
interval would be substantially below the bank full capacity of both North Fork Pacheco Creek
and Pacheco Creek and would not result in flooding. The net effect is that regulated flows during
A return interval is based on the probability that a given event will be equaled or exceeded in any given year. For example, flow
with a return interval of 1.02 years would have a 98 percent chance (1 year/1.02 years) of being exceeded in a given year, while
flow with a return interval of 100 years would have a 1 percent chance (1 year/100 years) of being exceeded in a given year.

21
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operation would not increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This flood hazards impact would be less than significant.
Operation of the Proposed Project would include increased baseflows under the Variable Flow
Schedule and pulse flows during the winter and spring to support steelhead habitat. The
magnitude of these releases (less than 50 cfs) is well below the 2-year return interval peak flow
as shown in Tables 3.12-43 and 3.12-44 and would not increase the risk of flooding. This flood
hazards impact would be less than significant.
The Proposed Project would also include an environmental pulse flow of 1,500 cfs that would be
released in a year following implementation of a dryback as defined by the Variable Flow
Schedule. Environmental pulse flows would be timed to not coincide with a peak flow from
unregulated tributaries that could result in property damage downstream, and prior to
conducting an environmental pulse flow, Valley Water would implement protocols and
procedures such as notifying downstream residents as needed. This flood hazards impact
would be less than significant.
The Proposed Project has the chance of exposing people to the risk of loss, injury, or death
involving flooding If the dam were to fail. The increased flow into Pacheco Creek from a dam
failure would cause damage on SR 152 and downstream along Pacheco Creek and the Pajaro
River. The new dam, including the spillway, would be designed to meet DSOD standards that
minimize dam failure risks, including passing the PMF without overtopping and incorporating a
structural design that would remain operational and accessible following an earthquake that
produces the maximum considered level of ground motion. This flood hazards impact would
therefore be less than significant.
There are currently no existing stormwater drainage systems in the vicinity of the existing
Pacheco Reservoir or Pacheco Creek besides the channel network. Operation of the Proposed
Project would not increase the rate or amount of surface runoff in a manner which would result
in flooding onsite or offsite, nor would it create or contribute runoff water which would exceed
the capacity of existing or planned stormwater drainage systems. This impact (runoff hazards)
would therefore be less than significant.
No Project Alternative
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operation of Pacheco Reservoir consistent with Existing Conditions. There would be no
change in surface water flow in the Pajaro River Watershed and no change in available surface
water supplies to surface water users in the Pajaro River Watershed. There would be no impact.
Under the No Project Alternative, there would be no physical connection for water supplies to
enter Pacheco Reservoir and Valley Water and SBCWD would continue to operate their water
systems consistent with Existing Conditions. Water supply reliability for Valley Water would not
be improved and additional emergency storage would not be increased. No additional supplies
for improved environmental water management would be provided. There would be no change
in CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis
Reservoir storage levels or water exports from the Delta, and there would be no change to the
water supply available annually to CVP or SWP contractors relative to Existing Conditions.
There would be no impact.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-39

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operation of Pacheco Reservoir consistent with Existing Conditions. There would be no
changes to Pacheco Reservoir operations that would affect groundwater recharge. There would
be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operation of Pacheco Reservoir consistent with Existing Conditions. There would be no
changes to Pacheco Reservoir operations that would conflict with or obstruct implementation of
a sustainable groundwater management plan. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and there would be no
alteration to the existing drainage pattern of the site or area. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction
Construction of Alternative A would take place over approximately 6.4 years, with different
periods of construction having the potential for different effects on flows in Pacheco Creek. In
the first year of construction, the North Fork Dam would remain in place and would be operated
consistent with existing and future condition baselines. There would be no change in reservoir
releases relative to existing and future condition baselines. In year two of construction, the North
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Fork Dam would be removed while a diversion system and cofferdam would be built at the dam
site. Inflows would flow down North Fork Pacheco Creek uninhibited and flows in North Fork
Pacheco Creek would revert to a natural hydrograph. Relative to existing conditions, flow rates
in North Fork Pacheco Creek would likely increase in winter months of wetter years, and flow
rates in North Fork Pacheco would likely decrease in spring, summer, and fall months of most
years due to the loss of storage and release of water from North Fork Dam. In years three
through the end of construction, water entering the dam construction area would be handled by
use of a cofferdam and diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph). During this period, flow rates in North Fork Pacheco Creek
would be similar to those in year two of construction, though the peak discharge rate of high
magnitude winter flows may be attenuated as natural inflows are diverted through the tunnel
and around the construction site.
Surface flows in Pacheco Creek percolate through the streambed and recharge groundwater
reaches that serve as a source of water supply. During construction, changes to the timing and
magnitude of flows in Pacheco Creek would influence groundwater storage levels and water
supply in subbasins under Pacheco Creek. Effects on surface flow in Pacheco Creek during
year two of construction through the end of construction were modeled by assuming North Fork
Pacheco Creek flows entered Pacheco Creek following the natural hydrograph (i.e., the
magnitude, frequency, duration, timing, and rate of change of a river without dams or other flow
regulating facilities). Modeled mean monthly surface flows in Pacheco Creek are presented for
Alternative A under existing conditions for creek miles 0, 4, and 8 in Tables 3.12-6, 3.12-7, and
3.12-8 respectively, and under future conditions at creek miles 0, 4, and 8 in Tables 3.12-9,
3.12-10, and 3.12-11, respectively. Modeled mean monthly surface flows in Pacheco Creek by
mile for Alternative A during the construction period under existing conditions and under future
conditions are shown in Figure 3.12-10 and Figure 3.12-11, respectively.
For both existing and future conditions, surface flows in Pacheco Creek during construction of
Alternative A (including removal of North Fork Dam) would increase in wet winter months due to
water being routed downstream around the construction site. The magnitude of increased flows
during wet winter months would decrease with distance downstream as more unregulated
tributaries flow into Pacheco Creek. By creek mile 8, mean increases in flows in January
through March during construction would be approximately 10 percent to 20 percent for both
existing and future conditions. During summer months of the construction period, there would
generally be little to no flow in Pacheco Creek compared to existing and future condition
baselines when there would have been 7-8 cfs in wet years and 2 cfs in dry years. By creek mile
8, mean monthly summer flows in June through October would generally be reduced to 2 to 3
cfs under existing and future condition baselines while flows during the Alternative A
construction period would generally be less than 1 cfs, and in some cases the channel would be
dry. Additional evaporative and percolation losses would occur under existing and future
condition baselines before flows entered San Felipe Lake and the Pajaro River.
As stated in Section 3.12.1.1, there are no appropriative or riparian water rights and no known
surface diversions from Pacheco Creek for water supply. Changes in Pacheco Creek flows
would not impact surface water users (e.g., appropriative or riparian water rights) of the Pajaro
River due to the minor known amount of downstream surface diversions and the relatively minor
change in total contribution of Pacheco Creek flows to Pajaro River flows. This impact would be
less than significant because water supplies available to surface water users in the Pajaro River
Watershed would not be substantially decreased.
During construction of Alternative A, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
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water systems consistent with existing and future condition baselines. There would be no
change in CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis
Reservoir storage levels or water exports from the Delta, and there would be no change to the
water supply available annually to CVP or SWP contractors relative to existing and future
condition baselines. There would be no impact.
Operations
Operation of Alternative A has the potential to modify the supply of available water to surface
water users in the Pajaro River Watershed through modification of releases from the expanded
reservoir, and the water supplies available to CVP contractors, including Valley Water, and SWP
contractors, including Valley Water, through modification of Valley Water delivery patterns and
resulting changes in Delta exports and San Luis Reservoir storage levels. Effects are analyzed
separately for Pajaro River Watershed surface water users, Valley Water, and other CVP and
SWP contractors.
Alternative A would be operated to provide continuous releases to North Fork Pacheco Creek
based on the Fixed Flow Schedule. Controlled releases from the expanded reservoir outlet into
North Fork Pacheco Creek (not including uncontrolled spill), and Pacheco Creek flows in creek
miles 0, 4, and 8 (including controlled releases, uncontrolled spill, and flow contribution from
tributaries) for Alternative A are shown in Table 3.12-45 through Table 3.12-48 for existing
conditions and Table 3.12-49 through Table 3.12-52 for future conditions. Mean average
monthly flows by creek mile are shown in Figure 3.12-16 for existing conditions and Figure 3.1217 for future conditions. Controlled releases under Alternative A would be higher on average
than existing and future condition baselines in all months in all water year types, except for
January of Wet year types when releases would be slightly reduced. For Alternative A, surface
flows downstream in Pacheco Creek at creek mile 0 from January through March would be 27
percent to 58 percent less in average years relative to the existing condition baseline, and 30
percent to 57 percent less in average years relative to the future condition baseline, as the
expanded reservoir would be larger than the existing reservoir and would capture more natural
inflow and spill less frequently than the existing reservoir. During the warmer months of May
through October, Alternative A would release 2 to 6 cfs more flow from the new outlet in wet
years and 8 to 12 cfs more flow in critical years under both existing and future conditions. In
critical years under existing and future condition baselines, Pacheco Creek generally goes dry
with no streamflow somewhere between creek mile 4 and creek mile 8.
The Proposed Project would increase surface flows to the point where perennial streamflow
would occur in all water year types through creek mile 8. The net effect of Alternative A would be
increased flows in Pacheco Creek in spring, summer, and fall months, and decreased flows in
winter months under existing and future conditions. These changes would not impact surface
water users in the Pajaro River Watershed due to the minor known amount of downstream
surface diversions and the relatively minor change in total contribution of Pacheco Creek to
Pajaro River. This impact would be less than significant because water supplies available to
surface water users in the Pajaro River Watershed would not be substantially decreased.
Alternative A would enable Valley Water to better coordinate water supplies and more fully utilize
CVP allocations by integrating the expanded reservoir into their local and imported water supply
portfolio, providing operational flexibility and reliability under a range of conditions. Modeled
mean annual operations of the expanded reservoir by Valley Water are shown in Table 3.12-53
for existing conditions and Table 3.12-54 for future conditions. The reservoir would be filled
annually with a combination of natural inflows and CVP inflows. Mean water supply withdrawals
of 6,385 acre-feet under existing conditions and 7,435 acre-feet under future conditions would
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provide water supplies that would otherwise be unavailable without Alternative A. This impact
would be beneficial.
Modeled mean annual volume of Valley Water major water supply sources – groundwater
storage, surface water, CVP, and SWP deliveries – are shown in Table 3.12-55 for existing
conditions and Table 3.12-56 for future conditions. Under existing conditions, average annual
increases relative to baseline in surface water storage and CVP deliveries would be 165 percent
and 4 percent, respectively, while groundwater storage and annual SWP deliveries would
remain constant. Under future conditions, annual increases relative to the baseline in average
surface water storage and CVP deliveries would be 116 percent, and 3 percent, respectively,
while annual SWP deliveries and groundwater storage would remain constant. Increases in
surface water storage are due primarily to storage of water supplies in the expanded reservoir.
Increases in groundwater storage and CVP deliveries are due to the integration of the expanded
reservoir into the Valley Water system, which improves Valley Water’s ability to take their full
CVP allocation out of San Luis Reservoir and use the expanded reservoir within their water
supply portfolio to optimize surface and groundwater storage. This impact would be beneficial.
Effects of Alternative A operations on CVP contractors water supply are analyzed by comparing
export pumping from Jones Pumping Plant (Table 3.12-30), CVP SOD Ag allocations (Table
3.12-31) and CVP SOD M&I allocations (Table 3.12-32) to both existing and future condition
baselines. On average, export pumping is reduced -0.2 percent compared to the existing
condition baseline and 0 percent compared to the future condition baseline. CVP SOD Ag
allocations are reduced 1 percent compared to the existing conditions baseline and 0 percent
compared to the future conditions baseline. CVP SOD M&I allocations show a 0 percent
difference compared to both existing and future condition baselines. These changes are minimal
and within the uncertainty range of the model, indicating Alternative A does not significantly
reduce water supplies to CVP contractors under baseline or future conditions. This impact would
be less than significant because water supplies available to CVP contractors would not be
substantially decreased.
Effects of Alternative A operations on SWP contractors water supply are analyzed by comparing
export pumping from Banks Pumping Plant (Table 3.12-33) and simulated SWP SOD allocations
(Table 3.12-34) with existing and future condition baselines. On average, export pumping is
reduced -0.1 percent compared to existing and future condition baselines. SWP SOD
allocations are reduced 1 percent compared to existing and future condition baselines. These
changes are minimal and within the uncertainty range of the model, indicating Alternative A does
not significantly reduce water supplies to SWP contractors under baseline or future baseline
conditions. This impact would be less than significant because water supplies available to SWP
contractors would not be substantially decreased.
Under Alternative A, 2,000 acre-feet would be delivered as IL4 refuge water supply as part of
the CVPIA RWSP program. This additional water supply would supplement existing water
supplies, increasing the annual water supply delivered to refuges and potentially reducing
reliance on groundwater pumping to produce water supply in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. As there are
no appropriative or riparian water rights and no known surface diversions from Pacheco Creek
for water supply, Alternative A would have the same impact as the Proposed Project related to
Pacheco Creek surface water diversions. Considering effects to surface water supplies to
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Pajaro River water users, and CVP and SWP water contractors, Alternative A would have similar
impacts as the Proposed Project during construction and operations.
Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction
During construction of Alternative A, there would be no physical connection for water supplies to
enter the expanded reservoir; Valley Water and SBCWD would continue to operate their water
systems consistent with existing and future conditions baselines. There would be no
interference with groundwater recharge in Valley Water service areas or SBCWD service areas
outside of those discussed below, and no changes in CVP, SWP, or refuge water supplies
relative to the baseline.
Construction of Alternative A would temporarily modify surface flows in Pacheco Creek for the
period of time between removal of North Fork Dam and initial operation of the new dam. This
would result in seasonal changes in groundwater recharge in Pacheco Creek and seasonal
reductions in groundwater supplies for up to six years in the four Groundwater Reaches
underlying Pacheco Creek (described in Section 3.12.1.1) and in portions of the PPWD and
SBCWD service areas within the North San Benito County Subbasin.
The timing and method of flow handling during construction of Alternative A was discussed in
Impact Hydro-1. Effects on groundwater recharge and groundwater supplies would vary by
season, year of construction, and water year type. During year one of construction, prior to
removal of North Fork Dam, releases from Pacheco Reservoir would be the same as the
existing and future condition baselines and there would be no change in groundwater recharge
and no impact to downstream groundwater supplies. During years two through the end of
construction, the natural hydrograph would likely increase flows (and percolation) during winter
months and decrease flows (and percolation) in summer months in Pacheco Creek relative to
existing conditions. This temporary interruption of groundwater recharge in summer months may
decrease groundwater storage.
To assess whether construction activities would significantly decrease groundwater supplies or
interfere significantly with groundwater recharge such that sustainable groundwater
management may be impeded, sustainability criteria from the North San Benito Subbasin draft
GSP for the portion of the Subbasin near Pacheco Creek were analyzed (Valley Water and
SBCWD 2021). Per discussion with the GSA for the San Benito County portion of the Subbasin
(SBCWD, Personal Communication, 2021), the chronic lowering of groundwater levels
sustainability criterion would be most appropriate to assess the significance of potential impacts
to groundwater supplies during construction. For this criterion, the draft GSP has established a
minimum threshold at key wells that corresponds to historical measured low groundwater
elevations. If the minimum threshold is met or exceeded, it indicates significant and
unreasonable depletion of groundwater supply at a given location that may lead to undesirable
results, defined as a well going dry. Per the draft GSP, this approach was founded on the idea
that undesirable results were not reported when groundwater elevations were at their historic
minimum values, and therefore, returning to those minima should not cause undesirable results
in the future (SBCWD and Valley Water 2021). For Key Well 11-5-13D1 along Pacheco Creek,
the minimum threshold is defined as a depth to groundwater of 97 feet, which corresponds to a
groundwater elevation of 161 feet. Based on simulation data presented in the draft GSP, other
local supply wells would not be expected to experience undesirable results at or above this
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minimum threshold for Key Well 11-5-13D1, and the minimum threshold would be protective of
local groundwater supply.
To assess groundwater storage impacts during construction, two seven-year construction
periods were simulated in PCSHSM under existing and future conditions; one at the beginning
of a wet period (1941–1947), the second at the beginning of a drought period (1986–1992).
Construction period flows were activated following years of operation of the existing Pacheco
Reservoir consistent with either existing or future condition baselines to simulate a construction
period that started with typical groundwater storage levels. These simulations provided an
estimate of construction effects on groundwater storage within the four Groundwater Reaches
under two scenarios, allowing for comparison between Alternative A with existing and future
condition baselines under both extreme (i.e., extended drought) and average hydrologic
scenarios. Modeled groundwater storage levels during construction are shown in Table 3.12-35
for existing conditions and Table 3.12-36 for future conditions. Modeled groundwater elevations
at Key Well 11-5-13D1 during construction are shown under existing conditions in Figure 3.1214 and under future conditions in Figure 3.12-15.
The average combined storage of Groundwater Reach 1 and Groundwater Reach 2 in the
upper portion of Pacheco Creek would be reduced by an average of 16 percent under existing
conditions and 17 percent under future conditions. On average, the combined storage of
Groundwater Reach 3 and Groundwater Reach 4 in the lower portion of Pacheco Creek where
groundwater pumping takes place would be five percent lower than existing and future
conditions. During the temporary construction period, groundwater recharge through deep
percolation of precipitation and streamflow infiltration during wet periods would continue to
maintain groundwater levels. Imported CVP supplies would still be available within the region,
both for use as recharge in percolation ponds and for M&I and irrigation purposes. Even though
the timing and magnitude of groundwater recharge would be modified during construction for up
to six years, temporarily decreasing groundwater storage in Groundwater Reaches 1, 2, and 3,
modeled groundwater elevations at Key Well 11-5-13D1 (located in Groundwater Reach 3) do
not drop below the minimum thresholds identified in the draft GSP that would indicate
substantial depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. The
modeled construction period generally aligns with the longest drought of record, the modeled
groundwater elevations during this time do not drop below the minimum threshold indicating
significant impacts to groundwater supply, and the lowering of groundwater elevations would be
temporary and not chronic. There would be no reduction in groundwater supplies in
Groundwater Reaches 1, 2, and 3 that would interfere with sustainable management of the
basin. Based on the above analysis, this impact would be less than significant.
Changes in surface flows in Pacheco Creek during construction of Alternative A would have
minimal effects on recharge in the broader North San Benito Subbasin (including Groundwater
Reach 4) and the Pajaro Valley Subbasin. As shown for Groundwater Reaches 3 and 4, the
most downstream modeled Groundwater Reaches underlying Pacheco Creek, average
groundwater storage during construction would be five percent less than existing and future
condition baselines. The recharge effects of flows during construction relative to existing and
future condition baselines are reduced in a downstream direction along Pacheco Creek, since
winter flows are increased and the volume of summer flows on average are not decreased
substantially by volume. Though no modeling was performed of the broader North San Benito
Subbasin, it is reasonable to assume the magnitude of groundwater storage reductions would
be less than significant since groundwater storage reductions are reduced in the downstream
direction from Groundwater Reach 1, and there would be no known reductions to Subbasin
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inflows during the construction period other than inflows from Pacheco Creek. These net effects
on groundwater recharge would likely be negligible further downstream in the Pajaro Valley
Subbasin. This impact would be less than significant because sustainable groundwater
management would not be impeded.
Operations
Alternative A would be operated based on the Fixed Flow Schedule, which includes continuous
releases to North Fork Pacheco Creek in all months and in all water year types. As shown in
Impact Hydro-1, the net effect would be increased flows in Pacheco Creek in spring, summer,
and fall months, and decreased flows in winter months under existing and future conditions.
Increased flows during summer months would lead to greater percolation of surface flows,
especially during critical years when portions of Pacheco Creek go dry under existing and future
condition baselines. Decreased mean flows in Pacheco Creek in the months of January,
February, and March would have minimal impact on groundwater recharge, as the recharge
capacity of Pacheco Creek is estimated at between 8 cfs and 10 cfs in the first eight creek miles
(see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix), and
the modeled mean monthly flows under the Fixed Flow Schedule, significantly exceed this
capacity. The overall effect would be increased groundwater storage in the four Groundwater
Reaches underlying Pacheco Creek in all year types, as shown in Table 3.12-57 for existing
conditions and Table 3.12-58 for future conditions. In Groundwater Reach 4, which is within the
northern extent of the Gilroy-Hollister Valley Basin managed by SBCWD, under Alternative A,
groundwater storage in dry and critical years would increase 9 percent and 35 percent,
respectively, under existing conditions, and 5 percent and 30 percent, respectively, under future
conditions. Alternative A would increase groundwater recharge within Groundwater Reaches
managed by PPWD and SBCWD, which would not impede sustainable management of the
basin. This impact would be beneficial.
Alternative A would enable Valley Water to better conjunctively manage surface and
groundwater supplies. In general, increased delivery of CVP supplies would enable Valley Water
to meet demands without using groundwater supplies. As shown in Table 3.12-26 and Table
3.12-27 for existing and future conditions, this would result in minor increases in Valley Water
total groundwater storage supplies, which includes the Coyote, Llagas, and North County Santa
Clara Subbasins. This impact would be beneficial.
Operation of Alternative A would have minimal effects on groundwater recharge within the
Pajaro Valley. For both existing conditions (Table 3.12-45 through Table 3.12-48) and future
conditions (Table 3.12-49 through Table 3.12-52), surface flows in Pacheco Creek would
decrease in wet winter months (January through March) due to the capture of peak flows in the
expanded reservoir. The magnitude of flow decreases would be reduced with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8,
decreases in mean monthly flows in January through March would be approximately 12 percent
to 22 percent for existing conditions and 13 percent to 22 percent for future conditions. In spring,
summer, and fall months (May through November), surface flows would be increased relative to
existing and future condition baselines by between 1 and 5 cfs. The increase in summer flows
would likely not lead to significant increases in Pajaro River flows due to additional evaporative
and percolation losses between creek mile 8 and San Felipe Lake. The decrease in winter flows
would likely not lead to significant changes in stream percolation within the Pajaro River.
Unregulated tributaries in Pacheco Creek would still provide significant peak flows which would
likely exceed the infiltration capacity of the Pajaro River as described in Section 3.12.1.1. This
impact would be less than significant because sustainable groundwater management would not
be impeded.
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The delivery of Incremental Level 4 refuge water supply to refuges in below normal water years
can, in part, reduce reliance on groundwater pumping in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have lesser impact. Considering the
duration that groundwater recharge along Pacheco Creek would be affected (i.e., subject to
natural hydrograph for six years versus seven years) and related potential to decrease
groundwater supplies during construction, Alternative A would have less impact compared to the
Proposed Project during construction. Both the Proposed Project and Alternative A would have
beneficial impacts on groundwater recharge along Pacheco Creek and improved groundwater
supplies during operation; accordingly, Alternative A would have similar impact to the Proposed
Project during operations.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction
During construction of Alternative A, the expanded reservoir would not be available to store
inflow from the North Fork Pacheco Creek watershed or supplemental CVP inflows. Valley
Water would continue to operate their water system consistent with the existing and future
condition baselines, including conjunctive management of surface and groundwater supplies in
compliance with SGMA sustainability criteria to the extent possible. There would be no conflict
with or obstruction of the implementation of a sustainable groundwater management plan for the
Santa Clara and Llagas Subbasins.
Valley Water and SBCWD are the GSAs of the Santa Clara County and San Benito County
portions, respectively, of the North San Benito Subbasin within the Gilroy-Hollister Valley
Groundwater Basin, which includes portions of the four Groundwater Reaches underlying
Pacheco Creek. As described in Section 3.12.3.2, the minimum threshold for chronic lowering of
groundwater levels (groundwater elevation of 161 feet, or 97 feet below the ground surface)
measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see Figure 3-12.5) is the criterion
used to determine the significance of Impact Hydro-3.
The minimum threshold associated with chronic lowering of groundwater levels occurred during
the historic 1987–1992 drought period. As shown in Impact Hydro-2, this drought was simulated
in PCSHSM using construction inflows under existing and future conditions. The simulations
started in 1986 following years of operation of the existing Pacheco Reservoir consistent with
either existing conditions or future conditions, and simulated run of river conditions during the
entire drought to simulate a construction period that started with typical groundwater storage
levels and received percolated groundwater only through natural streamflow infiltration, not
managed recharge. Modeled groundwater elevations at Key Well 11-5-13D1 (located in
Groundwater Reach 3) during this drought period with construction flows do not drop below the
minimum thresholds identified in the draft GSP that would indicate significant and unreasonable
depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. Since the
modeled construction period aligns with the longest drought of record, the modeled groundwater
elevations during this time do not drop below the minimum threshold indicating significant
impacts, and the lowering of groundwater elevations would be temporary and not chronic, there
would be no conflict with the North San Benito Subbasin sustainable groundwater management
plan. This impact would be less than significant.
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As described in Impact Hydro-1 for surface flows and Impact Hydro-2 for groundwater recharge,
changes in surface flows in Pacheco Creek during construction of Alternative A would have
minimal effects on recharge in the broader North San Benito Subbasin (i.e., downstream of Key
Well 11-5-13D1) and the Pajaro Valley Subbasin. The impacts of reduced recharge due to
modified flows during construction relative to existing and future condition baselines are reduced
in a downstream direction along Pacheco Creek, since winter flows are increased and the
volume of summer flows on average are not decreased substantially by volume. Though no
modeling was performed on explicit SGMA sustainability criteria in the broader North San Benito
Subbasin downstream of Groundwater Reach 3, it is reasonable to assume the magnitude of
groundwater storage reductions would be less than significant since groundwater storage
reductions are reduced in the downstream direction from Groundwater Reach 1, and there
would be no known reductions to basin inflows during the construction period other than inflows
from Pacheco Creek. These net effects on groundwater recharge would likely be negligible
further downstream in the Pajaro River and flows during construction would not obstruct
implementation of a sustainable groundwater management plan in the Pajaro Valley Subbasin.
This impact would be less than significant.
Operations
As discussed in Impact Hydro-2, average groundwater storage levels under operation of
Alternative A are anticipated to be higher in all Groundwater Reaches underlying Pacheco
Creek under existing and future conditions due to increased percolation associated with higher
surface flows during summer months. Higher groundwater storage levels in all Groundwater
Reaches and in all water year types, and greater than five percent average annual groundwater
storage level increases in all Groundwater Reaches would improve sustainable management.
They would not be in conflict with any of the North San Benito Subbasin sustainability criteria
proposed in the draft GSP as described in Section 3.12.2.3. This impact would be beneficial.
As shown in Impact Hydro-1, groundwater storage levels within the Valley Water service area
would be higher under operation of Alternative A under both existing and future conditions due
to better conjunctive management of surface and groundwater supplies. Mean groundwater
storage levels in dry and critical years under Alternative A were higher than the existing
condition baseline (Table 3.12-55) and future condition baseline (Table 3.12-56), respectively.
Specific SGMA sustainability criteria thresholds established for Santa Clara Plain, Coyote Valley,
and Llagas Subbasin and the number of years both the Alternative A and the respective
baseline met those criteria are shown in Table 3.12-59 for existing conditions and Table 3.12-60
for future conditions. Operations show the same ability of Valley Water to manage groundwater
to meet SGMA criteria under existing conditions, and a slight improvement under future
conditions, adding one additional year in the simulation period that criteria were met for the
North County Santa Clara Subbasin. This impact would be beneficial.
As described under Impact Hydro-2, operation of Alternative A would have minimal effects on
groundwater recharge within the Pajaro Valley. For both existing conditions (Table 3.12-45
through Table 3.12-48) and future conditions (Table 3.12-49 through Table 3.12-52), surface
flows in Pacheco Creek would decrease in wet winter months (January through March) due to
the capture of peak flows in the expanded reservoir. The magnitude of flow decreases would be
reduced with distance downstream as more unregulated tributaries flow into Pacheco Creek.
There is no evidence to suggest Alternative A would have an impact on groundwater recharge in
the Pajaro Valley basin or result in a conflict or obstruction of PV Water’s Basin Management
Plan. This impact would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have lesser impact. Considering the
duration that groundwater recharge along Pacheco Creek would be affected (i.e., subject to
natural hydrograph for six years versus seven years), Alternative A would have less impact
compared to the Proposed Project during construction. During construction, both the Proposed
Project and Alternative A would not conflict with the North San Benito Subbasin sustainable
groundwater management plan. Both the Proposed Project and Alternative A would have
beneficial impacts on groundwater supplies in Groundwater Reaches along Pacheco Creek and
the North County Santa Clara groundwater basin during operation; accordingly, Alternative A
would have similar impact to the Proposed Project during operations.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction
During the first year of construction, construction activities at the new dam site would take place
outside of the 100-year floodplain, and North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no alteration of
the drainage pattern of the new dam site in a way that would redirect flood flows or increase
flood risk onsite or to the surrounding areas. This impact would be less than significant because
drainage patterns would not be significantly altered.
During year two of construction, drawdown of the existing Pacheco Reservoir prior to removal of
North Fork Dam could result in short-term increases in downstream surface water flows and
result in changes to flood risks. The water level of the existing reservoir would be drawn down
prior to removal of the dam at a rate that would not increase the flood risk downstream.
Drawdown would also occur after the wet season when the risk for concurrent peak flows and
drawdown flows would be minimal to reduce the potential effects for offsite flooding. This flood
hazards impact would therefore be less than significant because releases would not exceed the
capacity of the Pacheco Creek channel (i.e., drainage).
After drawdown of the existing reservoir, North Fork Dam would be removed while a diversion
system (diversion pipeline/outlet conduit) and cofferdam were being built upstream from the new
dam site. The diversion system would divert flow from North Fork Pacheco Creek through a
tunnel around the dam construction site and discharge flow back into North Fork Pacheco Creek
downstream from the dam construction site into the restoration channel. The diversion system
would not yet be operational in year two of construction, so North Fork Pacheco Creek flows
would be unregulated. As shown in Section 3.12.1.1 North Fork Dam has limited water storage
capacity, is not operated as a flood control structure, and historically was already at or near full
capacity in most years on days when the annual peak flow occurred, providing little to no
attenuation (e.g., modification of the timing and magnitude) of peak flows.
In years three through the end of construction, water entering the dam site construction area
would be handled by the diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph) through the restoration channel as it is constructed. There
would be no increases in surface water volume or rate due to operation of the diversion system
during construction.
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During the construction timeframe between when North Fork Dam is removed and the new dam
is operational, the annual peak flows in North Fork Pacheco Creek would be unregulated. In
general, annual peak mean daily flows with return intervals of 5 years or less would increase as
shown in Table 3.12-41 for existing conditions and Table 3.12-42 for future conditions. The
magnitude of these flows is less than the bank-full discharge of 1,500 cfs and would not lead to
flooding. The effect would be greatest at the dam and decrease downstream. Under existing
conditions, flows with return intervals of 10 years or higher would increase from 5 percent to 9
percent at creek mile 0 and decline in Pacheco Creek downstream. Under future conditions only
the 10-year return interval annual peak mean daily flow would increase by 9 percent at creek
mile 0 and then decline in increase downstream. With a less than 10 percent modeled increase
in flows with annual peak mean daily flows with return intervals greater than 10 years, the net
effect is that unregulated flows during removal of North Fork Dam and construction of
Alternative A would not substantially increase the rate or amount of surface runoff in a manner
which would increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This impact would therefore be less than significant.
Removal of the existing dam and construction and operation of the diversion system would
temporarily place equipment and work areas such as borrow and disposal areas and access
roads within the 100-year floodplain, altering the existing drainage pattern. The earthfill dam,
restored channel, several borrow areas, staging area 6, and pumping plant would be utilized or
constructed within the current mapped Zone A of Pacheco Reservoir and Pacheco Creek. Final
design would include developing a dam removal, diversion system construction, and channel
restoration construction schedule that times the work to occur outside of the wet season, when
rain is unlikely and the risk for high natural inflows is low to avoid situations that exceed
drainage capacities. Implementation of PAMM WQ 6, as described in more detail in Section
2.3.4, would include measures to control stormwater runoff, including development of a SWPPP,
such that runoff volumes do not substantially increase in volume or magnitude. Implementation
of PAMM WQ-6 would prevent any exceedance of the existing drainage system (i.e., stream
channel) capacity in and around construction areas. Permanent post-construction controls
would be identified in the SWPPP to reduce erosion and flooding. Therefore, this impact would
be less than significant because the rate or amount of surface runoff would not be substantially
increased in a manner which would result in flooding on- or offsite.
Although work would occur in areas of the 100-year floodplain and upslope areas, it would occur
primarily in undeveloped areas around the existing reservoir and would not result in significant
additions of new impervious surfaces or structures that would increase runoff in a manner that
would exceed the capacity of existing drainage systems. New permanent access roads would
replace some existing access roads that would be inundated by the expanded reservoir. The
majority of these new access roads would be similar in size to the existing access roads and
would consist of a permeable aggregate base roadway surface that would not increase the rate
or amount of surface runoff. For permanent access roads with paved surfaces, the addition of
impervious surfaces would result in a negligible change in the rate and amount of additional
runoff. With the timing of construction and the reservoir drawdown schedule, no increases in
runoff or flooding, including flooding from failure of a levee or dam, would be anticipated. With
incorporation of PAMM WQ-6, construction activities would not significantly alter the existing
drainage patterns in a manner that would increase stormwater runoff within or downstream from
the Project. Besides the Pacheco Creek channel network, there are currently no existing or
planned stormwater drainage systems in the vicinity of or downstream of construction activities.
Therefore, this flood hazards impact would be less than significant because it would not. create
or contribute runoff water which would exceed the capacity of existing or planned stormwater
drainage systems
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There are no construction activities within the extended study area, so there are no alterations
of drainage patterns in the extended study area. There would be no impact.
Operations
North Fork Dam, which has a water storage capacity of 5,500 acre-feet, currently impounds
winter flows from North Fork Pacheco Creek within Pacheco Reservoir for release during the
summer and fall into North Fork Pacheco Creek. Pacheco Reservoir is not operated for flood
control and provides no flood attenuation when the reservoir is full. Alternative A would be
operated in a similar manner but would provide storage capacity of 5,500 acre-feet at the
beginning of the rainy season dedicated to natural inflow capture to ensure the flood risk during
operations is consistent with baseline conditions. Though Alternative A would not be operated to
provide flood control, incidental flood benefits would occur since the expanded reservoir would
capture and reduce peak flows downstream in Pacheco Creek relative to the existing reservoir,
and attenuation of flow routed through the expanded reservoir and spillway would substantially
reduce peak flood flow. As a result of these incidental flood benefits, the footprint of the 100year flood elevation in Pacheco Creek would be reduced, which would reduce flood risk to
downstream structures, including SR 152. This flood hazards impact would be less than
significant.
Operation of the larger capacity reservoir under Alternative A would change annual peak mean
daily flows as shown in Table 3.12-61 for existing conditions and Table 3.12-62 for future
conditions. Peak mean daily flow with an annual return interval (1.02 years) would increase
under existing and future conditions, while flows with a return interval greater than 1.6 years
would decrease. The magnitude of peak mean daily flows with less than a 1.6 year return
interval would be substantially below the bank full capacity of both North Fork Pacheco Creek
and Pacheco Creek and would not result in flooding. The net effect is that regulated flows during
operation would not increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This flood hazards impact would be less than significant.
Alternative A has the chance of exposing people to the risk of loss, injury, or death involving
flooding If the dam were to fail. The increased flow into Pacheco Creek from a dam failure would
cause damage on SR 152 and downstream along Pacheco Creek and the Pajaro River. The
new dam, including the spillway, would be designed to meet DSOD standards that minimize
dam failure risks, including passing the PMF without overtopping and incorporating a structural
design that would remain operational and accessible following an earthquake that produces the
maximum considered level of ground motion. This flood hazards impact would therefore be less
than significant.
There are currently no existing stormwater drainage systems in the vicinity of the existing
Pacheco Reservoir or Pacheco Creek besides the channel network. Operation of Alternative A
would not increase the rate or amount of surface runoff in a manner which would result in
flooding onsite or offsite, nor would it create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems. This impact (runoff hazards)
would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the approaches to water handling during construction (e.g., cofferdam and diversion tunnel) and
related changes to peak daily flows for return intervals greater than 10 years, Alternative A
would have similar impact compared to the Proposed Project during construction. Both the
Proposed Project and Alternative A would have beneficial impacts by increasing available
storage and providing incidental reductions in flood flows during some flood events during
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operation. While the Proposed Project would operate according to the Variable Flow Schedule
and Alternative A would operate according to the Fixed Flow Schedule, under Alternative A,
higher mean summer flows of several cubic feet per second would not result in any differences
in downstream flood impacts since flows would still be substantially below the bank full capacity
of both North Fork Pacheco Creek and Pacheco Creek and would not result in flooding;
accordingly, Alternative A would have similar impact to the Proposed Project during operations.
Alternative B
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction
Construction of Alternative B would take place over approximately 5.8 years, with different
periods of construction having the potential for different effects on flows in Pacheco Creek. In
the first year of construction, the North Fork Dam would remain in place and would be operated
consistent with existing and future condition baselines. There would be no change in reservoir
releases relative to existing and future condition baselines. In year two of construction, the North
Fork Dam would be removed while a diversion system and cofferdam would be built at the dam
site. Inflows would flow down North Fork Pacheco Creek uninhibited and flows in North Fork
Pacheco Creek would revert to a natural hydrograph. Relative to existing and future condition
baselines, flow rates in North Fork Pacheco would likely increase in winter months of wetter
years, and flow rates in North Fork Pacheco would likely decrease in spring, summer, and fall
months of most years due to the loss of storage and release of water from North Fork Dam. In
years three through the end of construction, water entering the dam construction area would be
handled by use of a cofferdam and diversion system and flows in the creek would be run-of-river
(e.g., similar to the natural hydrograph). During this period, flow rates in North Fork Pacheco
Creek would be similar to those in year two of construction, though the peak discharge rate of
high magnitude winter flows may be attenuated as natural inflows are diverted through the
tunnel and around the construction site.
Surface flows in Pacheco Creek percolate through the streambed and recharge groundwater
reaches that serve as a source of water supply. During construction, changes to the timing and
magnitude of flows in Pacheco Creek would influence groundwater storage levels and water
supply in subbasins under Pacheco Creek. Effects on surface flow in Pacheco Creek during
year two of construction through the end of construction were modeled by assuming North Fork
Pacheco Creek flows entered Pacheco Creek following the natural hydrograph (i.e., the
magnitude, frequency, duration, timing, and rate of change of a river without dams or other flow
regulating facilities). Modeled mean monthly surface flows in Pacheco Creek are presented for
Alternative B under existing conditions for creek miles 0, 4, and 8 in Tables 3.12-6, 3.12-7, and
3.12-8 respectively, and under future conditions at creek miles 0, 4, and 8 in Tables 3.12-9,
3.12-10, and 3.12-11, respectively. Modeled mean monthly surface flows in Pacheco Creek by
mile for the construction period for Alternative B during the construction period under existing
and future conditions are shown in Figure 3.12-10, and Figure 3.12-11, respectively.
For both existing and future conditions, surface flows in Pacheco Creek during construction of
Alternative B (including removal of North Fork Dam) would increase in wet winter months due to
water being routed downstream around the construction site. The magnitude of increased flows
during wet winter months would decrease with distance downstream as more unregulated
tributaries flow into Pacheco Creek. By creek mile 8, mean increases in flows in January
through March during construction would be approximately 10 percent to 20 percent for both
existing and future conditions. During summer months of the construction period, there would
generally be little to no flow in Pacheco Creek compared to existing and future condition
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baselines when there would have been 7-8 cfs in wet years and 2 cfs in dry years. By creek mile
8, mean monthly summer flows in June through October would generally be reduced to 2 to 3
cfs under existing and future condition baselines while flows during the construction period
would generally be less than 1 cfs, and in some cases the channel would be dry. Additional
evaporative and percolation losses would occur under existing and future condition baselines
before flows entered San Felipe Lake and the Pajaro River.
As stated in Section 3.12.1.1, there are no appropriative or riparian water rights and no known
surface diversions from Pacheco Creek for water supply. Changes in Pacheco Creek flows
would not impact surface water users (e.g., appropriative or riparian water rights) of the Pajaro
River due to the minor known amount of downstream surface diversions and the relatively minor
change in total contribution of Pacheco Creek flows to Pajaro River flows. This impact would be
less than significant because water supplies available to surface water users in the Pajaro River
Watershed would not be substantially decreased.
During construction of Alternative B, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
change in CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis
Reservoir storage levels or water exports from the Delta, and there would be no change to the
water supply available annually to CVP or SWP contractors relative to existing and future
condition baselines. There would be no impact.
Operations
Operation of Alternative B has the potential to modify the supply of available water to surface
water users in the Pajaro River Watershed through modification of releases from the expanded
reservoir, and the water supplies available to CVP contractors, including Valley Water, and SWP
contractors, including Valley Water, through modification of Valley Water delivery patterns and
resulting changes in Delta exports and San Luis Reservoir storage levels. Effects are analyzed
separately for Pajaro River Watershed surface water users, Valley Water, and other CVP and
SWP contractors.
Alternative B would be operated to provide continuous releases to North Fork Pacheco Creek
based on the Fixed Flow Schedule. Controlled releases from the expanded reservoir outlet into
North Fork Pacheco Creek (not including uncontrolled spill), and Pacheco Creek flows in creek
miles 0, 4, and 8 (including controlled release, uncontrolled spill, and flow contribution from
tributaries) for Alternative B are shown in Table 3.12-63 through Table 3.12-66 for existing
conditions and Table 3.12-67 through Table 3.12-70 for future conditions. Mean average
monthly flows by creek mile are shown in Figure 3.12-18 for existing conditions and Figure 3.1219 for future conditions. Controlled releases under Alternative B would be higher on average
than existing and future condition baselines in all months, except for January of Wet year types
when releases would be slightly reduced. For Alternative B, surface flows downstream in
Pacheco Creek at creek mile 0 from January through March would be 21 percent to 50 percent
less in average years relative to the existing conditions baseline, and 21 percent to 50 percent
less in average years relative to the future conditions baseline, as the expanded reservoir would
be larger than the existing reservoir and would capture more natural inflow and spill less
frequently than the existing reservoir. During the warmer months of May through October,
Alternative B would release 2 to 6 cfs more flow from the new outlet than the future condition
baseline in wet years and 8 to 12 cfs more flow in critical years under both baseline and future
conditions. In critical years under the existing and future conditions baselines, Pacheco Creek
generally goes dry with no streamflow somewhere between creek mile 4 and creek mile 8.
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Alternative B would increase surface flows to the point where perennial streamflow would occur
in all water year types through creek mile 8. The net effect of Alternative B would be increased
flows in Pacheco Creek in spring, summer, and fall months, and decreased flows in winter
months under existing and future conditions. These changes would not impact surface water
users in the Pajaro River Watershed due to the minor known amount of downstream surface
diversions and the relatively minor change in total contribution of Pacheco Creek to Pajaro
River. This impact would be less than significant because water supplies available to surface
water users in the Pajaro River Watershed would not be substantially decreased.
Alternative B would enable Valley Water to better coordinate water supplies and more fully
utilize CVP allocations by integrating the expanded reservoir into their local and imported water
supply portfolio, providing operational flexibility and reliability under a range of conditions.
Consolidated modeled mean annual operations of the expanded reservoir by Valley Water are
shown in Table 3.12-71 for existing conditions and Table 3.12-72 for future conditions. The
reservoir would be filled annually with a combination of natural inflows and CVP inflows. Mean
water supply withdrawals of 5,382 acre-feet under existing conditions and 5,605 acre-feet under
future conditions would provide water supplies that would otherwise be unavailable without
Alternative B. This impact would be beneficial.
Modeled mean annual volume of Valley Water major water supply sources – groundwater
storage, surface water, CVP, and SWP deliveries – are shown in Table 3.12-73 for existing
conditions and Table 3.12-74 for future conditions. Under existing conditions, average annual
increases relative to existing conditions baseline in surface water storage CVP deliveries, and
SWP deliveries would be 111 percent, 2 percent, and 1 percent respectively, while groundwater
storage would remain constant. Under future conditions, annual increases relative to the future
conditions baseline in surface water storage and CVP deliveries would be 81 percent, and 2
percent, respectively, while annual SWP deliveries and groundwater storage would remain
constant. Increases in surface water storage are due primarily to storage of water supplies in
the expanded reservoir. Increases in groundwater storage and CVP deliveries are due to the
integration of the expanded reservoir into the Valley Water system, which improves Valley
Water’s ability to take their full CVP allocation out of San Luis Reservoir and use the expanded
reservoir within their water supply portfolio to optimize surface and groundwater storage. This
impact would be beneficial.
Effects of Alternative B operations on CVP contractors water supply are analyzed by comparing
export pumping from Jones Pumping Plant (Table 3.12-30), CVP SOD ag allocations (Table
3.12-31) and CVP SOD M&I allocations (Table 3.12-32) to both existing and future conditions
baselines. On average, export pumping is reduced -0.2 percent compared to existing conditions
baseline and 0 percent compared to the future conditions baseline. CVP SOD ag allocations are
reduced 1 percent compared to existing conditions baseline and 0 percent compared to the
future conditions baseline CVP SOD M&I allocations show a 0 percent difference compared to
both the existing and future condition baselines. These changes are minimal and within the
uncertainty range of the model, indicating Alternative B does not significantly reduce water
supplies to CVP contractors under existing or future baseline conditions. This impact would be
less than significant because water supplies available to CVP contractors would not be
substantially decreased.
Effects of Alternative B operations on SWP contractors water supply are analyzed by comparing
export pumping from Banks Pumping Plant (Table 3.12-33) and simulated SWP SOD allocations
(Table 3.12-34) with existing and future conditions baselines. On average, export pumping is
reduced -0.1 percent compared to existing and future conditions baselines. SWP SOD
allocations are reduced 1 percent compared to existing and future conditions baselines. These
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changes are minimal and within the uncertainty range of the model, indicating Alternative B
does not significantly reduce water supplies to SWP contractors under baseline or future
conditions. This impact would be less than significant because water supplies available to SWP
contractors would not be substantially decreased.
Under Alternative B, 2,000 acre-feet would be delivered as IL4 refuge water supply as part of
the CVPIA RWSP program. This additional water supply would supplement existing water
supplies, increasing the annual water supply delivered to refuges and potentially reducing
reliance on groundwater pumping to produce water supply in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. As there are
no appropriative or riparian water rights and no known surface diversions from Pacheco Creek
for water supply, Alternative B would have the same impact as the Proposed Project related to
Pacheco Creek surface water diversions. Considering affects to surface water supplies to
Pajaro River water users, and CVP and SWP water contractors, Alternative B would have
similar impacts as the Proposed Project during construction and operations.
Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction
During construction of Alternative B, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
interference with groundwater recharge in Valley Water service areas or SBCWD service areas
outside of those discussed below, and no changes in CVP, SWP, or refuge water supplies
relative to the baselines.
Construction of Alternative B would temporarily modify surface flows in Pacheco Creek for the
period of time between removal of North Fork Dam and initial operation of the new dam. This
would result in seasonal changes in groundwater recharge in Pacheco Creek and seasonal
reductions in groundwater supplies for up to six years in the four Groundwater Reaches
underlying Pacheco Creek (described in Section 3.12.1.1) and in portions of the PPWD and
SBCWD service areas within the North San Benito County Subbasin.
The timing and method of flow handling during construction of Alternative B was discussed in
Impact Hydro-1. Effects on groundwater recharge and groundwater supplies would vary by
season, year of construction, and water year type. During year one of construction, prior to
removal of North Fork Dam, releases from Pacheco Reservoir would be the same as the
existing and future conditions baselines and there would be no change in groundwater recharge
and no impact to downstream groundwater supplies. During years two through the end of
construction, the natural hydrograph would likely increase flows (and percolation) during winter
months and decrease flows (and percolation) in summer months in Pacheco Creek relative to
existing and future conditions baselines. This temporary interruption of groundwater recharge in
summer months may decrease groundwater storage.
To assess whether construction activities would significantly decrease groundwater supplies or
interfere significantly with groundwater recharge such that sustainable groundwater
management may be impeded, sustainability criteria from the North San Benito Subbasin draft
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GSP for the portion of the Subbasin near Pacheco Creek were analyzed (Valley Water and
SBCWD 2021). Per discussion with the GSA for the San Benito County portion of the Subbasin
(SBCWD, Personal Communication, 2021), the chronic lowering of groundwater levels
sustainability criterion would be most appropriate to assess the significance of potential impacts
to groundwater supplies during construction. For this criterion, the draft GSP has established a
minimum threshold at key wells that corresponds to historical measured low groundwater
elevations. If the minimum threshold is met or exceeded, it indicates significant and
unreasonable depletion of groundwater supply at a given location that may lead to undesirable
results, defined as a well going dry. Per the draft GSP, this approach was founded on the idea
that undesirable results were not reported when groundwater elevations were at their historic
minimum values, and therefore, returning to those minima should not cause undesirable results
in the future (SBCWD and Valley Water 2021). For Key Well 11-5-13D1 along Pacheco Creek,
the minimum threshold is defined as a depth to groundwater of 97 feet, which corresponds to a
groundwater elevation of 161 feet. Based on simulation data presented in the draft GSP, other
local supply wells would not be expected to experience undesirable results at or above this
minimum threshold for Key Well 11-5-13D1, and the minimum threshold for this well would be
protective of local groundwater supply.
To assess groundwater storage impacts during construction, two seven-year construction
periods were simulated in PCSHSM under existing and future conditions; one at the beginning
of a wet period (1941–1947), the second at the beginning of a drought period (1986–1992).
Construction period flows were activated following years of operation of the existing Pacheco
Reservoir consistent with either existing or future condition baselines to simulate a construction
period that started with typical groundwater storage levels. These simulations provided an
estimate of construction effects on groundwater storage within the four Groundwater Reaches
under two scenarios, allowing for comparison between Alternative B with existing and future
conditions under both extreme (i.e., extended drought) and average hydrologic scenarios.
Modeled groundwater storage levels during construction are shown in Table 3.12-35 for existing
conditions and Table 3.12-36 for future conditions. Modeled groundwater elevations at Key Well
11-5-13D1 during construction are shown under existing conditions in Figure 3.12-14 and under
future conditions in Figure 3.12-15.
The average combined storage of Groundwater Reach 1 and Groundwater Reach 2 in the
upper portion of Pacheco Creek would be reduced by an average of 16 percent under existing
conditions and 17 percent under future conditions. On average, the combined storage of
Groundwater Reach 3 and Groundwater Reach 4 in the lower portion of Pacheco Creek where
groundwater pumping takes place would be five percent lower than existing and future
conditions. During the temporary construction period, groundwater recharge through deep
percolation of precipitation and streamflow infiltration during wet periods would continue to
maintain groundwater levels. Imported CVP supplies would still be available within the region,
both for use as recharge in percolation ponds and for M&I and irrigation purposes. Even though
the timing and magnitude of groundwater recharge would be modified during construction for up
to six years, temporarily decreasing groundwater storage in Groundwater Reaches 1, 2, and 3,
modeled groundwater elevations at Key Well 11-5-13D1 (located in Groundwater Reach 3) do
not drop below the minimum thresholds identified in the draft GSP that would indicate
substantial depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. The
modeled construction period generally aligns with the longest drought of record, the modeled
groundwater elevations during this time do not drop below the minimum threshold indicating
significant impacts to groundwater supply, and the lowering of groundwater elevations would be
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temporary and not chronic. There would be no reduction in groundwater supplies in
Groundwater Reaches 1, 2, and 3 that would interfere with sustainable management of the
basin. Based on the above analysis, this impact would be less than significant.
Changes in surface flows in Pacheco Creek during construction of the Proposed Project would
have minimal effects on recharge in the broader North San Benito Subbasin (including
Groundwater Reach 4) and the Pajaro Valley Subbasin. As shown for Groundwater Reaches 3
and 4, the most downstream modeled Groundwater Reaches underlying Pacheco Creek,
average groundwater storage during construction would be five percent less than existing and
future condition baselines. The recharge effects of flows during construction relative to existing
and future condition baselines are reduced in a downstream direction along Pacheco Creek,
since winter flows are increased and the volume of summer flows on average are not decreased
substantially by volume. Though no modeling was performed of the broader North San Benito
Subbasin, it is reasonable to assume the magnitude of groundwater storage reductions would
be less than significant since groundwater storage reductions are reduced in the downstream
direction from Groundwater Reach 1, and there would be no known reductions to Subbasin
inflows during the construction period other than inflows from Pacheco Creek. These net effects
on groundwater recharge would likely be negligible further downstream in the Pajaro Valley
Subbasin. This impact would be less than significant because sustainable groundwater
management would not be impeded.
Operations
Alternative B would be operated based on the Fixed Flow Schedule, which includes continuous
releases to North Fork Pacheco Creek in all months and in all water year types. As shown in
Impact Hydro-1, the net effect would be increased flows in Pacheco Creek in spring, summer,
and fall months, and decreased flows in winter months under existing and future conditions.
Increased flows during summer months would lead to greater percolation of surface flows,
especially during critical years when portions of Pacheco Creek go dry under existing and future
condition baselines. Decreased mean flows in Pacheco Creek in the months of January,
February, and March would have minimal impact on groundwater recharge, as the recharge
capacity of Pacheco Creek is estimated at between 8 cfs and 10 cfs in the first eight creek miles
(see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix), and
the modeled mean monthly flows under the Fixed Flow Schedule, significantly exceed this
capacity. The overall effect would be increased groundwater storage in the four Groundwater
Reaches underlying Pacheco Creek in all year types, as shown in Table 3.12-75 for existing
conditions and Table 3.12-76 for future conditions. In Groundwater Reach 4, which is within the
northern extent of the Gilroy-Hollister Valley Basin managed by SBCWD, under Alternative B,
groundwater storage in dry and critical years would increase 9 percent and 35 percent,
respectively, under existing conditions, and 5 percent and 30 percent, respectively, under future
conditions. Alternative B would increase groundwater recharge within Groundwater Reaches
managed by PPWD and SBCWD, which would not impede sustainable management of the
basin. This impact would be beneficial.
Alternative B would enable Valley Water to better conjunctively manage surface and
groundwater supplies. In general, increased delivery of CVP supplies would enable Valley Water
to meet demands without using groundwater supplies. As shown in Table 3.12-73 and Table
3.12-74 for existing and future conditions, this would result in minor increases in Valley Water
total groundwater storage supplies, which includes the Coyote, Llagas, and North County Santa
Clara Subbasins. This impact would be beneficial.
Operation of Alternative B would have minimal effects on groundwater recharge within the
Pajaro Valley. For both existing conditions (Table 3.12-63 through Table 3.12-66) and future
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conditions (Table 3.12-67 through Table 3.12-70), surface flows in Pacheco Creek would
decrease in wet winter months (January through March) due to the capture of peak flows in the
expanded reservoir. The magnitude of flow decreases would be reduced with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8,
decreases in mean monthly flows in January through March would be approximately 10 percent
to 19 percent for existing conditions and 9 percent to 20 percent for future conditions. In spring,
summer, and fall months (May through November), surface flows would be increased relative to
existing and future condition baselines by between 1 and 5 cfs. The increase in summer flows
would likely not lead to significant increases in Pajaro River flows due to additional evaporative
and percolation losses between creek mile 8 and San Felipe Lake. The decrease in winter flows
would likely not lead to significant changes in stream percolation within the Pajaro River.
Unregulated tributaries in Pacheco Creek would still provide significant peak flows which would
likely exceed the infiltration capacity of the Pajaro River as described in Section 3.12.1.1. This
impact would be less than significant because sustainable groundwater management would not
be impeded.
The delivery of Incremental Level 4 refuge water supply to refuges in below normal water years
can, in part, reduce reliance on groundwater pumping in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have lesser impact. Considering the
duration that groundwater recharge along Pacheco Creek would be affected (i.e., subject to
natural hydrograph for six years versus seven years) and related potential to decrease
groundwater supplies during construction, Alternative B would have less impact compared to the
Proposed Project during construction. Both the Proposed Project and Alternative B would have
beneficial impacts on groundwater recharge along Pacheco Creek and improved groundwater
supplies during operation; accordingly, Alternative B would have similar impact to the Proposed
Project during operations.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction
During construction of Alternative B, the expanded reservoir would not be available to store
inflow from the North Fork Pacheco Creek watershed or supplemental CVP inflows. Valley
Water would continue to operate their water system consistent with the existing and future
condition baselines, including conjunctive management of surface and groundwater supplies in
compliance with SGMA sustainability criteria to the extent possible. There would be no conflict
with or obstruction of the implementation of a sustainable groundwater management plan for the
Santa Clara and Llagas Subbasins.
Valley Water and SBCWD are the GSAs of the Santa Clara County and San Benito County
portions, respectively, of the North San Benito Subbasin within the Gilroy-Hollister Valley
Groundwater Basin, which includes portions of the four Groundwater Reaches underlying
Pacheco Creek. As described in Section 3.12.3.2, the minimum threshold for chronic lowering of
groundwater levels (groundwater elevation of 161 feet, or 97 feet below the ground surface)
measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see Figure 3-12.5) is the criterion
used to determine the significance of Impact Hydro-3.
The minimum threshold associated with chronic lowering of groundwater levels occurred during
the historic 1987–1992 drought period. As shown in Impact Hydro-2, this drought was simulated
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in PCSHSM using construction inflows under existing and future conditions. The simulations
started in 1986 following years of operation of the existing Pacheco Reservoir consistent with
either existing and future condition baselines, and simulated run of river conditions during the
entire drought to simulate a construction period that started with typical groundwater storage
levels and received percolated groundwater only through natural streamflow infiltration, not
managed recharge. Modeled groundwater elevations at Key Well 11-5-13D1 (located in
Groundwater Reach 3) during this drought period with construction flows do not drop below the
minimum thresholds identified in the draft GSP that would indicate significant and unreasonable
depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. Since the
modeled construction period aligns with the longest drought of record, the modeled groundwater
elevations during this time do not drop below the minimum threshold indicating significant
impacts, and the lowering of groundwater elevations would be temporary and not chronic, there
would be no conflict with the North San Benito Subbasin sustainable groundwater management
plan. This impact would be less than significant.
As described in Impact Hydro-1 for surface flows and Impact Hydro-2 for groundwater recharge,
changes in surface flows in Pacheco Creek during construction of Alternative B would have
minimal effects on recharge in the broader North San Benito Subbasin (i.e., downstream of Key
Well 11-5-13D1) and the Pajaro Valley Subbasin. The impacts of reduced recharge due to
modified flows during construction relative to existing and future condition baselines are reduced
in a downstream direction along Pacheco Creek, since winter flows are increased and the
volume of summer flows on average are not decreased substantially by volume. Though no
modeling was performed on explicit SGMA sustainability criteria in the broader North San Benito
Subbasin downstream of Groundwater Reach 3, it is reasonable to assume the magnitude of
groundwater storage reductions would be less than significant since groundwater storage
reductions are reduced in the downstream direction from Groundwater Reach 1, and there
would be no known reductions to Subbasin inflows during the construction period other than
inflows from Pacheco Creek. These net effects on groundwater recharge would likely be
negligible further downstream in the Pajaro River and flows during construction would not
obstruct implementation of a sustainable groundwater management plan in the Pajaro Valley
Subbasin. This impact would be less than significant.
Operations
As discussed in Impact Hydro-2, average groundwater storage levels under operation of
Alternative B are anticipated to be higher in all Groundwater Reaches underlying Pacheco
Creek under existing and future conditions due to increased percolation associated with higher
surface flows during summer months. Higher groundwater storage levels in all Groundwater
Reaches and in all water year types, and greater than five percent average annual groundwater
storage level increases in all Groundwater Reaches would improve sustainable management
and would not be in conflict with any of the North San Benito Subbasin sustainability criteria
proposed in the draft GSP as described in Section 3.12.2.3. This impact would be beneficial.
As shown in Impact Hydro-1, groundwater storage levels within the Valley Water service area
would be higher under operation of Alternative B under both existing and future conditions due
to better conjunctive management of surface and groundwater supplies. Mean groundwater
storage levels in dry and critical years of under Alternative B conditions were higher than the
existing condition baseline (Table 3.12-73) and the future condition baseline (Table 3.12-74),
respectively. Specific SGMA sustainability criteria thresholds established for Santa Clara Plain,
Coyote Valley, and Llagas Subbasin and the number of years both the baseline and Alternative
B met those criteria are shown in Table 3.12-77 for existing conditions and Table 3.12-78 for
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future conditions. Operations show the same ability of Valley Water to manage groundwater to
meet SGMA criteria under existing conditions, and a slight decrease under future conditions,
with one less year in the simulation period that criteria were met for the North County Santa
Clara Subbasin. This impact would be less than significant.
As described under Impact Hydro-2, operation of Alternative B would have minimal effects on
groundwater recharge within the Pajaro Valley. For both existing conditions (Table 3.12-63
through Table 3.12-66) and future conditions (Table 3.12-67 through Table 3.12-70), surface
flows in Pacheco Creek would decrease in wet winter months (January through March) due to
the capture of peak flows in the expanded reservoir. The magnitude of flow decreases would be
reduced with distance downstream as more unregulated tributaries flow into Pacheco Creek.
There is no evidence to suggest Alternative B would have an impact on groundwater recharge in
the Pajaro Valley basin or result in a conflict or obstruction of PV Water’s Basin Management
Plan. This impact would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have lesser impact. Considering the
duration that groundwater recharge along Pacheco Creek would be affected (i.e., subject to
natural hydrograph for six years versus seven years), Alternative B would have less impact
compared to the Proposed Project during construction. During construction, both the Proposed
Project and Alternative B would not conflict with the North San Benito Subbasin sustainable
groundwater management plan. Both the Proposed Project and Alternative B would have
beneficial impacts on groundwater supplies in basins along Pacheco Creek and the North
County Santa Clara groundwater basin during operation; accordingly, Alternative B would have
similar impact to the Proposed Project during operations.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction
During the first year of construction, construction activities at the new dam site would take place
outside of the 100-year floodplain, and North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no alteration of
the drainage pattern of the new dam site in a way that would redirect flood flows or increase
flood risk onsite or to the surrounding areas. This impact would be less than significant because
drainage patterns would not be significantly altered.
During year two of construction, drawdown of the existing Pacheco Reservoir prior to removal of
North Fork Dam could result in short-term increases in downstream surface water flows and
result in changes to flood risks. The water level of the existing reservoir would be drawn down
prior to removal of the dam at a rate that would not increase the flood risk downstream.
Drawdown would also occur after the wet season when the risk for concurrent peak flows and
drawdown flows would be minimal to reduce the potential effects for offsite flooding. This flood
hazards impact would therefore be less than significant because releases would not exceed the
capacity of the Pacheco Creek channel (i.e., drainage).
After drawdown of the existing reservoir, North Fork Dam would be removed while a diversion
system (diversion pipeline/outlet conduit) and cofferdam were being built upstream from the new
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dam site. The diversion system would divert flow from North Fork Pacheco Creek through a
tunnel around the dam construction site and discharge flow back into North Fork Pacheco Creek
downstream from the dam construction site into the restoration channel. The diversion system
would not yet be operational in year two of construction, so North Fork Pacheco Creek flows
would be unregulated. As described in Section 3.12.1.1, North Fork Dam has limited water
storage capacity, is not operated as a flood control structure, and historically was already at or
near full capacity in most years on days when the annual peak flow occurred, providing little to
no attenuation (e.g., modification of the timing and magnitude) of peak flows.
In years three through the end of construction, water entering the dam site construction area
would be handled by the diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph) through the restoration channel as it is constructed. There
would be no increases in surface water volume or rate due to operation of the diversion system
during construction.
During the construction timeframe between when North Fork Dam is removed and the new dam
is operational, the annual peak flows in North Fork Pacheco Creek would be unregulated. In
general, annual peak mean daily flows with return intervals of 5 years or less would increase as
shown in Table 3.12-41 for existing conditions and Table 3.12-42 for future conditions. The
magnitude of these flows is less than the bank-full discharge of 1,500 cfs and would not lead to
flooding. The effect would be greatest at the dam and decrease downstream. Under existing
conditions, flows with return intervals of 10 years or higher would increase from 5 percent to 9
percent at creek mile 0 and decline in Pacheco Creek downstream. Under future conditions only
the 10-year return interval annual peak mean daily flow would increase by 9 percent at creek
mile 0 and then decline in increase downstream. With a less than 10 percent modeled increase
in flows with annual peak mean daily flows with return intervals greater than 10 years, the net
effect is that unregulated flows during removal of North Fork Dam and construction of
Alternative B would not substantially increase the rate or amount of surface runoff in a manner
which would increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This impact would therefore be less than significant.
Removal of the existing dam and construction and operation of the diversion system would
temporarily place equipment and work areas such as borrow and disposal areas and access
roads within the 100-year floodplain, altering the existing drainage pattern. The earthfill dam,
restored channel, several borrow areas, staging area 6, and the pumping plant would be utilized
or constructed within the current mapped Zone A of Pacheco Reservoir and Pacheco Creek.
Final design would include developing a dam removal, diversion system construction, and
channel restoration construction schedule that times the work to occur outside of the wet
season, when rain is unlikely and the risk for high natural inflows is low to avoid situations that
exceed drainage capacities. Implementation of PAMM WQ-6, as described in more detail in
Section 2.3.4, would include measures to control stormwater runoff, including development of a
SWPPP, such that runoff volumes do not substantially increase in volume or magnitude.
Implementation of PAMM WQ-6 would prevent any exceedance of the existing drainage system
(i.e., stream channel) capacity in and around construction areas. Permanent post-construction
controls would be identified in the SWPPP to reduce erosion and flooding. Therefore, this
impact would be less than significant because the rate or amount of surface runoff would not be
substantially increased in a manner which would result in flooding on- or offsite.
Although work would occur in areas of the 100-year floodplain and upslope areas, it would occur
primarily in undeveloped areas around the existing reservoir and would not result in significant
additions of new impervious surfaces or structures that would increase runoff in a manner that
would exceed the capacity of existing drainage systems. New permanent access roads would
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replace some existing access roads that would be inundated by the expanded reservoir. The
majority of these new access roads would be similar in size to the existing access roads and
would consist of a permeable aggregate base roadway surface that would not increase the rate
or amount of surface runoff. For permanent access roads with paved surfaces, the addition of
impervious surfaces would result in a negligible change in the rate and amount of additional
runoff. With the timing of construction and the reservoir drawdown schedule, no increases in
runoff or flooding, including flooding from failure of a levee or dam, would be anticipated. With
incorporation of PAMM WQ-6, construction activities would not significantly alter the existing
drainage patterns in a manner that would increase stormwater runoff within or downstream from
the Project. Besides the Pacheco Creek channel network, there are currently no existing or
planned stormwater drainage systems in the vicinity of or downstream of construction activities.
Therefore, this flood hazards impact would be less than significant because it would not create
or contribute runoff water which would exceed the capacity of existing or planned stormwater
drainage systems.
There are no construction activities within the extended study area, so there are no alterations
of drainage patterns in the extended study area. There would be no impact.
Operations
North Fork Dam, which has a water storage capacity of 5,500 acre-feet, currently impounds
winter flows from North Fork Pacheco Creek within Pacheco Reservoir for release during the
summer and fall into North Fork Pacheco Creek. Pacheco Reservoir is not operated for flood
control and provides no flood attenuation when the reservoir is full. Alternative B would be
operated in a similar manner but would provide storage capacity of 5,500 acre-feet at the
beginning of the rainy season dedicated to natural inflow capture to ensure the flood risk during
operations is consistent with baseline conditions. Though Alternative B would not be operated to
provide flood control, incidental flood benefits would occur since the expanded reservoir would
capture and reduce peak flows downstream in Pacheco Creek relative to the existing reservoir,
and attenuation of flow routed through the expanded reservoir and spillway would substantially
reduce peak flood flow. As a result of these incidental flood benefits, the footprint of the 100year flood elevation in Pacheco Creek would be reduced, which would reduce flood risk to
downstream structures, including SR 152. This flood hazards impact would be less than
significant.
Operation of the larger capacity reservoir under Alternative B would change annual peak mean
daily flows as shown in Table 3.12-79 for existing conditions and Table 3.12-80 for future
conditions. Peak mean daily flow with an annual return interval (1.02 years) would increase
under existing and future conditions, while flows with a return interval greater than 1.6 years
would decrease. The magnitude of peak mean daily flows with less than a 1.6 year return
interval would be substantially below the bank full capacity of both North Fork Pacheco Creek
and Pacheco Creek and would not result in flooding. The net effect is that regulated flows during
operation would not increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This flood hazards impact would be less than significant.
Alternative B has the chance of exposing people to the risk of loss, injury, or death involving
flooding If the dam were to fail. The increased flow into Pacheco Creek from a dam failure would
cause damage on SR 152 and downstream along Pacheco Creek and the Pajaro River. The
new dam, including the spillway, would be designed to meet DSOD standards that minimize
dam failure risks, including passing the PMF without overtopping and incorporating a structural
design that would remain operational and accessible following an earthquake that produces the
maximum considered level of ground motion. This flood hazards impact would therefore be less
than significant.
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There are currently no existing stormwater drainage systems in the vicinity of the existing
Pacheco Reservoir or Pacheco Creek besides the channel network. Operation of Alternative B
would not increase the rate or amount of surface runoff in a manner which would result in
flooding onsite or offsite, nor would it create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems. This impact (runoff hazards)
would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the approaches to water handling during construction (e.g., cofferdam and diversion tunnel) and
related changes to peak daily flows for return intervals greater than 10 years, Alternative B
would have similar impact compared to the Proposed Project during construction. Both the
Proposed Project and Alternative B would have beneficial impacts by increasing available
storage and providing incidental reductions in flood flows during some flood events during
operation. While the Proposed Project would operate according to the Variable Flow Schedule
and Alternative B would operate according to the Fixed Flow Schedule, under Alternative B,
higher mean summer flows of several cubic feet per second would not result in any differences
in downstream flood impacts since flows would still be substantially below the bank full capacity
of both North Fork Pacheco Creek and Pacheco Creek and would not result in flooding;
accordingly, Alternative B would have similar impact to the Proposed Project during operations.
Alternative C
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction
Construction of Alternative C would take place over approximately 7.3 years, with different
periods of construction having the potential for different effects on flows in Pacheco Creek. In
the first year of construction, the North Fork Dam would remain in place and would be operated
consistent with existing and future condition baselines. There would be no change in reservoir
releases relative to existing and future condition baselines. In year two of construction, the North
Fork Dam would be removed while a diversion system and cofferdam would be built at the dam
site. Inflows would flow down North Fork Pacheco Creek uninhibited and flows in North Fork
Pacheco Creek would revert to a natural hydrograph. Relative to existing and future condition
baselines, flow rates in North Fork Pacheco would likely increase in winter months of wetter
years, and flow rates in North Fork Pacheco Creek would likely decrease in spring, summer,
and fall months of most years due to the loss of storage and release of water from North Fork
Dam. In years three through the end of construction, water entering the dam construction area
would be handled by use of a cofferdam and diversion system and flows in the creek would be
run-of-river (e.g., similar to the natural hydrograph). During this period, flow rates in North Fork
Pacheco Creek would be similar to those in year two of construction, though the peak discharge
rate of high magnitude winter flows may be attenuated as natural inflows are diverted through
the tunnel and around the construction site.
Surface flows in Pacheco Creek percolate through the streambed and recharge groundwater
reaches that serve as a source of water supply. During construction, changes to the timing and
magnitude of flows in Pacheco Creek would influence groundwater storage levels and water
supply in subbasins under Pacheco Creek. Effects on surface flow in Pacheco Creek during
year two of construction through the end of construction were modeled by assuming North Fork
Pacheco Creek flows entered Pacheco Creek following the natural hydrograph (i.e., the
magnitude, frequency, duration, timing, and rate of change of a river without dams or other flow
regulating facilities). Modeled mean monthly surface flows in Pacheco Creek for Alternative C
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are presented for existing conditions at creek miles 0, 4, and 8 in Tables 3.12-6, 3.12-7, and
3.12-8, respectively, and under future conditions for at creek miles 0, 4, and 8 in Tables 3.12-9,
3.12-10, and 3.12-11, respectively. Modeled mean monthly surface flows in Pacheco Creek by
mile for Alternative C during the construction period under existing and future conditions are
shown in Figure 3.12-10, and Figure 3.12-11, respectively.
For both existing and future conditions, surface flows in Pacheco Creek during construction of
Alternative C (including removal of North Fork Dam) would increase in wet winter months due to
water being routed downstream around the construction site and no water being stored in
Pacheco Reservoir. The magnitude of increased flows would decrease with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8, mean
increases in flows in January through March during construction would be approximately 10
percent to 20 percent for both existing and future conditions. During summer months of the
construction period, there would generally be little to no flow in Pacheco Creek compared
existing and future condition baselines when there would have been 7-8 cfs in wet years and 2
cfs in dry years. By creek mile 8, mean monthly summer flows in June through October would
generally be approximately 2 to 3 cfs under existing and future condition baselines while flows
during the construction period would generally be less than 1 cfs, and in some cases the
channel would be dry. Additional evaporative and percolation losses would occur under existing
and future condition baselines before flows entered San Felipe Lake and the Pajaro River.
As stated in Section 3.12.1.1, there are no appropriative or riparian water rights and no known
surface diversions from Pacheco Creek for water supply. Changes in Pacheco Creek flows
would not impact surface water users (e.g., appropriative or riparian water rights) of the Pajaro
River due to the minor known amount of downstream surface diversions and the relatively minor
change in total contribution of Pacheco Creek flows to Pajaro River flows. This impact would be
less than significant because water supplies available to surface water users in the Pajaro River
Watershed would not be substantially decreased.
During construction of Alternative C, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
change in CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis
Reservoir storage levels or water exports from the Delta, and there would be no change to the
water supply available annually to CVP or SWP contractors relative to existing and future
condition baselines. There would be no impact.
Operations
Operation of Alternative C has the potential to modify the supply of available water to surface
water users in the Pajaro River Watershed through modification of releases from the expanded
reservoir, and the water supplies available to CVP contractors, including Valley Water, and SWP
contractors, including Valley Water, through modification of Valley Water delivery patterns and
resulting changes in Delta exports and San Luis Reservoir storage levels. Effects are analyzed
separately for Pajaro River Watershed surface water users, Valley Water, and other CVP and
SWP contractors.
Alternative C would be operated to provide continuous releases to North Fork Pacheco Creek
based on the Variable Flow Schedule. Controlled releases from the expanded reservoir outlet
into North Fork Pacheco Creek (not including uncontrolled spill), and Pacheco Creek flows in
creek miles 0, 4, and 8 (including controlled releases, uncontrolled spill, and flow contribution
from tributaries) for Alternative C are shown in Table 3.12-81 through Table 3.12-84 for existing
conditions and Table 3.12-85 through Table 3.12-88 for future conditions. Mean average
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monthly flows by creek mile are shown in Figure 3.12-20 for existing conditions and Figure 3.1221 for future conditions. Controlled releases under Alternative C would be higher on average
than existing and future condition baselines in all months. For Alternative C, surface flows
downstream in Pacheco Creek at creek mile 0 from January through March would be 30 percent
to 51 percent less in average years relative to the existing condition baseline, and 40 percent to
55 percent less in average years relative to the future condition baseline, as the expanded
reservoir would be larger than the existing reservoir and would capture more natural inflow and
spill less frequently than the existing reservoir. During the warmer months of May through
October, Alternative C would release 2 to 5 cfs more flow from the new outlet in wet years and 5
to10 cfs more flow in critical years under both existing and future conditions. In critical years
under existing and future condition baselines, Pacheco Creek generally goes dry with no
streamflow somewhere between creek mile 4 and creek mile 8.
Under Alternative C, in some critical water years as defined by the Pacheco Reservoir Inflow
Index, when certain threshold criteria are met as described in Section 2, releases may be
reduced to approximately 2 cfs during the months of June through October. This flow reduction
would be implemented to promote sycamore alluvial woodland root growth, promote a reduction
in willow growth, and reduce non-native aquatic predatory species and plant species. While this
would result in less surface water in Pacheco Creek in those water year types, and a drying of
Pacheco Creek surface flows to an extent approximately 3 to 4 miles downstream of the dam
outlet, these releases would be greater than releases under existing and future condition
baselines, and surface water levels would be higher under the Proposed Project even with this
reduction in releases.
Alternative C would increase surface flows to the point where perennial streamflow would occur
in all water year types through creek mile 8. The net effect of Alternative C would be increased
flows in Pacheco Creek in spring, summer, and fall months, and decreased flows in winter
months under existing and future conditions. These changes would not impact surface water
users in the Pajaro River Watershed due to the minor known amount of downstream surface
diversions and the relatively minor change in total contribution of Pacheco Creek to Pajaro
River. This impact would be less than significant because water supplies available to surface
water users in the Pajaro River Watershed would not be substantially decreased.
Alternative C would enable Valley Water and SBCWD to better coordinate water supplies and
more fully utilize CVP allocations by integrating the expanded reservoir into their local and
imported water supply portfolio, providing operational flexibility and reliability under a range of
conditions. Consolidated modeled mean annual operations of the expanded reservoir by Valley
Water and SBCWD are shown in Table 3.12-89 for existing conditions and Table 3.12-90 for
future conditions. The reservoir would be filled annually with a combination of natural inflows
and CVP inflows. Mean water supply withdrawals of 8,016 acre-feet under existing conditions
and 9,019 acre-feet under future conditions would provide water supplies that would otherwise
be unavailable without the Alternative C. This impact would be beneficial.
Modeled mean annual operations of the expanded reservoir by Valley Water are shown in Table
3.12-91 for existing conditions and 3.12-92 for future conditions. Valley Water would store
natural inflows and supplemental CVP inflows for later use as water supply withdrawals and
habitat releases. Spills would occur when the reservoir was full, and evaporation would be
continuous based on volumes in storage. On average, Valley Water could withdraw 6,748 acrefeet and 7,966 acre-feet under existing and future conditions, respectively, that they otherwise
could not have stored without Alternative C. On average Alternative C would increase the
annual supply of water available to Valley Water. This impact would be beneficial.
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Table 3.12-93 and Table 3.12-94 show the simulated mean annual water operations at
Alternative C for SBCWD for existing and future conditions, respectively. SBCWD would store
natural inflows and supplemental CVP inflows for later use as water supply withdrawals and
habitat releases. Spills would occur when the reservoir was full, and evaporation would be
continuous based on volumes in storage. On average, SBCWD could withdraw 1,268 acre-feet
and 1,177 acre-feet during existing and future conditions, respectively, that they otherwise could
not have stored without Alternative C. On average Alternative C would increase the annual
supply of water available to SBCWD. This impact would be beneficial.
Modeled mean annual volume of Valley Water major water supply sources – groundwater
storage, surface water, CVP, and SWP deliveries – are shown in Table 3.12-95 for existing
conditions and Table 3.12-96 for future conditions. Under existing conditions, average annual
increases relative to the baseline in surface water storage and CVP deliveries would be 162
percent and 3 percent, respectively, while groundwater storage and annual SWP deliveries
would remain constant. Under future conditions, average annual increases relative to the
baseline in groundwater storage, surface water storage, and CVP deliveries would be 1 percent,
112 percent, and 2 percent, respectively, while annual SWP deliveries would remain constant.
Increases in surface water storage are due primarily to storage of water supplies in the
expanded reservoir. Increases in groundwater storage and CVP deliveries are due to the
integration of the expanded reservoir into the Valley Water system, which improves Valley
Water’s ability to take their full CVP allocation out of San Luis Reservoir and use the expanded
reservoir within their water supply portfolio to optimize surface and groundwater storage. This
impact would be beneficial.
Modeled mean annual values for SBCWD CVP deliveries are shown in Table 3.12-97 for
existing conditions and Table 3.12-98 for future conditions. Under existing and future conditions,
annual increases in CVP deliveries are 6 percent and 3 percent, respectively, due to the
integration of the expanded reservoir into the SBCWD system, which improves SBCWD’s ability
to take their full CVP allocation out of San Luis Reservoir and use the expanded reservoir within
their water supply portfolio to optimize surface and groundwater storage. This impact would be
beneficial.
Effects of Alternative C operations on CVP contractors water supply are analyzed by comparing
export pumping from Jones Pumping Plant (Table 3.12-30), CVP SOD Ag allocations (Table
3.12-31) and CVP SOD M&I allocations (Table 3.12-32) to both existing and future conditions
baselines. On average, export pumping is reduced -0.2 percent compared to the existing
condition baseline and 0 percent compared to the future condition baseline. CVP SOD Ag
allocations are reduced 1 percent compared to existing condition baseline and 0 percent
compared to the future condition baseline. CVP SOD M&I allocations show a 0 percent
difference compared to both existing and future condition baselines. These changes are minimal
and within the uncertainty range of the model, indicating Alternative C does not significantly
reduce water supplies to CVP contractors under existing or future conditions. This impact would
be less than significant because water supplies available to CVP contractors would not be
substantially decreased.
Effects of Alternative C operations on SWP contractors water supply are analyzed by comparing
export pumping from Banks Pumping Plant (Table 3.12-33) and simulated SWP SOD allocations
(Table 3.12-34) with existing and future conditions baselines. On average, export pumping is
reduced -0.1 percent compared to existing and future conditions baselines. SWP SOD
allocations are reduced 1 percent compared to existing and future conditions baselines. These
changes are minimal and within the uncertainty range of the model, indicating Alternative C
does not significantly reduce water supplies to SWP contractors under baseline or future
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conditions. This impact would be less than significant because water supplies available to SWP
contractors would not be substantially decreased.
Under Alternative C, 2,000 acre-feet would be delivered as IL4 refuge water supply as part of
the CVPIA RWSP program. This additional water supply would supplement existing water
supplies, increasing the annual water supply delivered to refuges and potentially reducing
reliance on groundwater pumping to produce water supply in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As there are
no appropriative or riparian water rights and no known surface diversions from Pacheco Creek
for water supply, Alternative C would have the same impact as the Proposed Project related to
Pacheco Creek surface water diversions. Considering affects to surface water supplies to
Pajaro River water users, and CVP and SWP water contractors, Alternative C would have
similar impacts as the Proposed Project during construction and operations.
Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction
During construction of Alternative C, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
interference with groundwater recharge in Valley Water service areas or SBCWD service areas
outside of those discussed below, and no changes in CVP, SWP, or refuge water supplies
relative to the baselines.
Construction of Alternative C would temporarily modify surface flows in Pacheco Creek for the
period of time between removal of North Fork Dam and initial operation of the new dam. This
would result in seasonal changes in groundwater recharge in Pacheco Creek and seasonal
reductions in groundwater supplies for up to seven years in the four Groundwater Reaches
underlying Pacheco Creek (described in Section 3.12.1.1) and in portions of the PPWD and
SBCWD service areas within the North San Benito County Subbasin.
The timing and method of flow handling during construction of Alternative C was discussed in
Impact Hydro-1. Effects on groundwater recharge and groundwater supplies would vary by
season, year of construction, and water year type. During year one of construction, prior to
removal of North Fork Dam, releases from Pacheco Reservoir would be the same as the
existing and future condition baselines and there would be no change in groundwater recharge
and no impact to downstream groundwater supplies. During years two through the end of
construction, the natural hydrograph would likely increase flows (and percolation) during winter
months and decrease flows (and percolation) in summer months in Pacheco Creek relative to
existing conditions. This temporary interruption of groundwater recharge in summer months may
decrease groundwater storage.
To assess whether construction activities would significantly decrease groundwater supplies or
interfere significantly with groundwater recharge such that sustainable groundwater
management may be impeded, sustainability criteria from the North San Benito Subbasin draft
GSP for the portion of the Subbasin near Pacheco Creek were analyzed (Valley Water and
SBCWD 2021). Per discussion with the GSA for the San Benito County portion of the Subbasin
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(SBCWD, Personal Communication, 2021), the chronic lowering of groundwater levels
sustainability criterion would be most appropriate to assess the significance of potential impacts
to groundwater supplies during construction. For this criterion, the draft GSP has established a
minimum threshold at key wells that corresponds to historical measured low groundwater
elevations. If the minimum threshold is met or exceeded, it indicates significant and
unreasonable depletion of groundwater supply at a given location that may lead to undesirable
results, defined as a well going dry. Per the draft GSP, this approach was founded on the idea
that undesirable results were not reported when groundwater elevations were at their historic
minimum values, and therefore, returning to those minima should not cause undesirable results
in the future (SBCWD and Valley Water 2021). For Key Well 11-5-13D1 along Pacheco Creek,
the minimum threshold is defined as a depth to groundwater of 97 feet, which corresponds to a
groundwater elevation of 161 feet. Based on simulation data presented in the draft GSP, other
local supply wells would not be expected to experience undesirable results at or above this
minimum threshold for Key Well 11-5-13D1, and the minimum threshold for this well would be
protective of local groundwater supply.
To assess groundwater storage impacts during construction, two seven-year construction
periods were simulated in PCSHSM under existing and future conditions; one at the beginning
of a wet period (1941–1947), the second at the beginning of a drought period (1986–1992).
Construction period flows were activated following years of operation of the existing Pacheco
Reservoir consistent with either existing or future conditions baselines to simulate a construction
period that started with typical groundwater storage levels. These simulations provided an
estimate of construction effects on groundwater storage within the four Groundwater Reaches
under two scenarios, allowing for comparison between Alternative C with existing and future
conditions under both extreme (i.e., extended drought) and average hydrologic scenarios.
Modeled groundwater storage levels during construction are shown in Table 3.12-35 for existing
conditions and Table 3.12-36 for future conditions. Modeled groundwater elevations at Key Well
11-5-13D1 during construction are shown under existing conditions in Figure 3.12-14 and under
future conditions in Figure 3.12-15.
The average combined storage of Groundwater Reach 1 and Groundwater Reach 2 in the
upper portion of Pacheco Creek would be reduced by an average of 16 percent under existing
conditions and 17 percent under future conditions. On average, the combined storage of
Groundwater Reach 3 and Groundwater Reach 4 in the lower portion of Pacheco Creek where
groundwater pumping takes place would be five percent lower than existing and future
conditions. During the temporary construction period, groundwater recharge through deep
percolation of precipitation and streamflow infiltration during wet periods would continue to
maintain groundwater levels. Imported CVP supplies would still be available within the region,
both for use as recharge in percolation ponds and for M&I and irrigation purposes. Even though
the is timing and magnitude of groundwater recharge would be modified during construction for
up to seven years, temporarily decreasing groundwater storage in Groundwater Reaches 1, 2,
and 3, modeled groundwater elevations at Key Well 11-5-13D1 (located in Groundwater Reach
3) do not drop below the minimum thresholds identified in the draft GSP that would indicate
substantial depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. The
modeled construction period generally aligns with the longest drought of record. The modeled
groundwater elevations during this time do not drop below the minimum threshold indicating
significant impacts to groundwater supply, and the lowering of groundwater elevations would be
temporary and not chronic. There would be no reduction in groundwater supplies in
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Groundwater Reaches 1, 2, and 3 that would interfere with sustainable management of the
basin. Based on the above analysis, this impact would be less than significant.
Changes in surface flows in Pacheco Creek during construction of Alternative C would have
minimal effects on recharge in the broader North San Benito Subbasin (including Groundwater
Reach 4) and the Pajaro Valley Subbasin. As shown for Groundwater Reaches 3 and 4, the
most downstream modeled Groundwater Reaches underlying Pacheco Creek, average
groundwater storage during construction would be five percent less than existing and future
conditions baselines. The recharge effects of flows during construction relative to existing and
future conditions baselines are reduced in a downstream direction along Pacheco Creek, since
winter flows are increased and the volume of summer flows on average are not decreased
substantially by volume. Though no modeling was performed of the broader North San Benito
Subbasin, it is reasonable to assume the magnitude of groundwater storage reductions would
be less than significant since groundwater storage reductions are reduced in the downstream
direction from Groundwater Reach 1, and there would be no known reductions to Subbasin
inflows during the construction period other than inflows from Pacheco Creek. These net effects
on groundwater recharge would likely be negligible further downstream in the Pajaro Valley
Subbasin. This impact would be less than significant because sustainable groundwater
management would not be impeded.
Operations
Alternative C would be operated based on the Variable Flow Schedule, which includes
continuous releases to North Fork Pacheco Creek in all months and in all water year types. As
shown in Impact Hydro-1, the net effect would be increased flows in Pacheco Creek in spring,
summer, and fall months, and decreased flows in winter months under existing and future
conditions. Increased flows during summer months would lead to greater percolation of surface
flows, especially during critical years when portions of Pacheco Creek go dry under existing and
future condition baselines. Decreased mean flows in Pacheco Creek in the months of January,
February, and March would have minimal impact on groundwater recharge, as the recharge
capacity of Pacheco Creek is estimated at between 8 cfs and 10 cfs in the first eight creek miles
(see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix), and
the modeled mean monthly flows under the Variable Flow Schedule, significantly exceed this
capacity. The overall effect would be increased groundwater storage in the four Groundwater
Reaches underlying Pacheco Creek in all year types, as shown in Table 3.12-99 for existing
conditions and Table 3.12-100 for future conditions. In Groundwater Reach 4, which is within the
northern extent of the Gilroy-Hollister Valley Basin managed by SBCWD, under Alternative C,
groundwater storage in dry and critical years would increase 8 percent and 33 percent,
respectively, under existing conditions, and 4 percent and 28 percent, respectively, under future
conditions. Alternative C would increase groundwater recharge within Groundwater Reaches
managed by PPWD and SBCWD, which would not impede sustainable management of the
basin. This impact would be beneficial.
Under the Variable Flow Schedule of Alternative C, in critical years as defined by the Pacheco
Reservoir Inflow Index, releases may be reduced to approximately 2 cfs during the months of
June through October. While this would temporarily result in less groundwater storage in those
water year types. these releases would be greater than releases under existing and future
condition baselines, and groundwater storage levels would be higher under Alternative C even
with this reduction in releases. This impact would be less than significant because sustainable
groundwater management would not be impeded.
Alternative C would enable Valley Water to better conjunctively manage surface and
groundwater supplies. In general, increased delivery of CVP supplies would enable Valley Water
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to meet demands without using groundwater supplies. As shown Table 3.12-95 and Table 3.1296 for existing and future conditions, this would result in minor increases in Valley Water total
groundwater storage supplies, which includes the Coyote, Llagas, and North County Santa
Clara Subbasins. This impact would be beneficial.
Operation of Alternative C would have minimal effects on groundwater recharge within the
Pajaro Valley. For both existing conditions (Table 3.12-81 through Table 3.12-84) and future
conditions (Table 3.12-85 through Table 3.12-88), surface flows in Pacheco Creek would
decrease in wet winter months (January through March) due to the capture of peak flows in the
expanded reservoir. The magnitude of flow decreases would be reduced with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8,
decreases in mean monthly flows in January through March would be approximately 10 percent
to 17 percent for existing conditions and 15 percent to 19 percent for future conditions. In spring,
summer, and fall months (May through November), surface flows would be increased relative to
existing and future condition baselines by between 2 and 3 cfs. The increase in summer flows
would likely not lead to significant increases in Pajaro River flows due to additional evaporative
and percolation losses between creek mile 8 and San Felipe Lake. The decrease in winter flows
would likely not lead to significant changes in stream percolation within the Pajaro River.
Unregulated tributaries in Pacheco Creek would still provide significant peak flows which would
likely exceed the infiltration capacity of the Pajaro River as described in Section 3.12.1.1. This
impact would be less than significant because sustainable groundwater management would not
be impeded.
The delivery of Incremental Level 4 refuge water supply to refuges in below normal water years
can, in part, reduce reliance on groundwater pumping in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the duration that groundwater recharge along Pacheco Creek would be affected (e.g., subject to
natural hydrograph for the same number of years) and related potential to decrease
groundwater supplies during construction, Alternative C would have similar impact in
comparison to the Proposed Project during construction. Both the Proposed Project and
Alternative C would have beneficial impacts on groundwater recharge along Pacheco Creek and
improved groundwater supplies during operation; accordingly, Alternative C would have similar
impact to the Proposed Project during operations.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction
During construction of Alternative C, the expanded reservoir would not be available to store
inflow from the North Fork Pacheco Creek watershed or supplemental CVP inflows. Valley
Water would continue to operate their water system consistent with the existing and future
condition baselines, including conjunctive management of surface and groundwater supplies in
compliance with SGMA sustainability criteria to the extent possible. There would be no conflict
with or obstruction of the implementation of a sustainable groundwater management plan for the
Santa Clara and Llagas Subbasins.
Valley Water and SBCWD are the GSAs of the Santa Clara County and San Benito County
portions, respectively, of the North San Benito Subbasin within the Gilroy-Hollister Valley
Groundwater Basin, which includes portions of the four Groundwater Reaches underlying
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Pacheco Creek. As described in Section 3.12.3.2, the minimum threshold for chronic lowering of
groundwater levels (groundwater elevation of 161 feet, or 97 feet below the ground surface)
measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see Figure 3-12.5) is the criterion
used to determine the significance of Impact Hydro-3.
The minimum threshold associated with chronic lowering of groundwater levels occurred during
the historic 1987–1992 drought period. As shown in Impact Hydro-2, this drought was simulated
in PCSHSM using construction inflows under baseline and future conditions. The simulations
started in 1986 following years of operation of the existing Pacheco Reservoir consistent with
either existing and future condition baselines, and simulated run of river conditions during the
entire drought to simulate a construction period that started with typical groundwater storage
levels and received percolated groundwater only through natural streamflow infiltration, not
managed recharge. Modeled groundwater elevations at Key Well 11-5-13D1 (located in
Groundwater Reach 3) during this drought period with construction flows do not drop below the
minimum thresholds identified in the draft GSP that would indicate significant and unreasonable
depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. Since the
modeled construction period aligns with the longest drought of record, the modeled groundwater
elevations during this time do not drop below the minimum threshold indicating significant
impacts, and the lowering of groundwater elevations would be temporary and not chronic, there
would be no conflict with the North San Benito Subbasin sustainable groundwater management
plan. This impact would be less than significant.
As described in Impact Hydro-1 for surface flows and Impact Hydro-2 for groundwater recharge,
changes in surface flows in Pacheco Creek during construction of Alternative C would have
minimal effects on recharge in the broader North San Benito Subbasin (i.e., downstream of Key
Well 11-5-13D1) and the Pajaro Valley Subbasin. The impacts of reduced recharge due to
modified flows during construction relative to existing and future condition baselines are reduced
in a downstream direction along Pacheco Creek, since winter flows are increased and the
volume of summer flows on average are not decreased substantially by volume. Though no
modeling was performed on explicit SGMA sustainability criteria in the broader North San Benito
Subbasin downstream of Groundwater Reach 3, it is reasonable to assume the magnitude of
groundwater storage reductions would be less than significant since groundwater storage
reductions are reduced in the downstream direction from Groundwater Reach 1, and there
would be no known reductions to Subbasin inflows during the construction period other than
inflows from Pacheco Creek. These net effects on groundwater recharge would likely be
negligible further downstream in the Pajaro River and flows during construction would not
obstruct implementation of a sustainable groundwater management plan in the Pajaro Valley
Subbasin. This impact would be less than significant.
Operations
As discussed in Impact Hydro-2, average groundwater storage levels under operation of
Alternative C are anticipated to be higher in all Groundwater Reaches underlying Pacheco
Creek under existing and future conditions due to increased percolation associated with higher
surface flows during summer months. Higher groundwater storage levels in all Groundwater
Reaches and in all water year types, and greater than five percent average annual groundwater
storage level increases in all Groundwater Reaches would improve sustainable management
and would not be in conflict with any of the North San Benito Subbasin sustainability criteria
proposed in the draft GSP as described in Section 3.12.2.3. This impact would be beneficial.
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As shown in Impact Hydro-1, groundwater storage levels within the Valley Water service area
would be higher under operation of Alternative C relative to existing and future condition
baselines due to better conjunctive management of surface and groundwater supplies. Mean
groundwater storage levels in dry and critical years were higher than the existing condition
baseline (Table 3.12-95) and the future condition baseline (Table 3.12-96), respectively. Specific
SGMA sustainability criteria thresholds established for Santa Clara Plain, Coyote Valley, and
Llagas Subbasin and the number of years both the baseline and Alternative C met those criteria
are shown in Table 3.12-101 for existing conditions and Table 3.12-102 for future conditions.
Operations show the same ability of Valley Water to manage groundwater to meet SGMA
criteria under existing conditions, and a slight improvement under future conditions, adding one
additional year in the simulation period that criteria were met for the North County Santa Clara
Subbasin. This impact would be beneficial.
As described under Impact Hydro-2, operation of Alternative C would have minimal effects on
groundwater recharge within the Pajaro Valley. For both existing conditions (Table 3.12-81
through Table 3.12-84) and future conditions (Table 3.12-85 through Table 3.12-88), surface
flows in Pacheco Creek would decrease in wet winter months (January through March) due to
the capture of peak flows in the expanded reservoir. The magnitude of flow decreases would be
reduced with distance downstream as more unregulated tributaries flow into Pacheco Creek.
There is no evidence to suggest Alternative C would have an impact on groundwater recharge
in the Pajaro Valley basin or result in a conflict or obstruction of PV Water’s Basin Management
Plan. This impact would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the duration that groundwater recharge along Pacheco Creek would be affected (e.g., subject to
natural hydrograph for the same number of years), Alternative C would have similar impacts
compared to the Proposed Project during construction. During construction, both the Proposed
Project and Alternative C would not conflict with the North San Benito Subbasin sustainable
groundwater management plan Both the Proposed Project and Alternative C would have
beneficial impacts on groundwater supplies in basins along Pacheco Creek and the North
County Santa Clara groundwater basin during operation; accordingly, Alternative C would have
similar impact to the Proposed Project during operations.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction
During the first year of construction, construction activities at the new dam site would take place
outside of the 100-year floodplain, and North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no alteration of
the drainage pattern of the new dam site in a way that would redirect flood flows or increase
flood risk onsite or to the surrounding areas. This impact would be less than significant because
drainage patterns would not be significantly altered.
During year two of construction, drawdown of the existing Pacheco Reservoir prior to removal of
North Fork Dam could result in short-term increases in downstream surface water flows and
result in changes to flood risks. The water level of the existing reservoir would be drawn down
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prior to removal of the dam at a rate that would not increase the flood risk downstream.
Drawdown would also occur after the wet season when the risk for concurrent peak flows and
drawdown flows would be minimal to reduce the potential effects for offsite flooding. This flood
hazards impact would therefore be less than significant because releases would not exceed the
capacity of the Pacheco Creek channel (i.e., drainage).
After drawdown of the existing reservoir, North Fork Dam would be removed while a diversion
system (diversion pipeline/outlet conduit) and cofferdam were being built upstream from the new
dam site. The diversion system would divert flow from North Fork Pacheco Creek through a
tunnel around the dam construction site and discharge flow back into North Fork Pacheco Creek
downstream from the dam construction site into the restoration channel. The diversion system
would not yet be operational in year two of construction, so North Fork Pacheco Creek flows
would be unregulated. As described in Section 3.12.1.1, North Fork Dam has limited water
storage capacity, is not operated as a flood control structure, and historically was already at or
near full capacity in most years on days when the annual peak flow occurred, providing little to
no attenuation (e.g., modification of the timing and magnitude) of peak flows.
In years three through the end of construction, water entering the dam site construction area
would be handled by the diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph) through the restoration channel as it is constructed. There
would be no increases in surface water volume or rate due to operation of the diversion system
during construction.
During the construction timeframe between when North Fork Dam is removed and the new dam
is operational, the annual peak flows in North Fork Pacheco Creek would be unregulated. In
general, annual peak mean daily flows with return intervals of 5 years or less would increase as
shown in Table 3.12-41 for existing conditions and Table 3.12-42 for future conditions. The
magnitude of these flows is less than the bank-full discharge of 1,500 cfs and would not lead to
flooding. The effect would be greatest at the dam and decrease downstream. Under existing
conditions, flows with return intervals of 10 years or higher would increase from 5 percent to 9
percent at creek mile 0 and decline in Pacheco Creek downstream. Under future conditions only
the 10-year return interval annual peak mean daily flow would increase by 9 percent at creek
mile 0 and then decline in increase downstream. With a less than 10 percent modeled increase
in flows with annual peak mean daily flows with return intervals greater than 10 years, the net
effect is that unregulated flows during removal of North Fork Dam and construction of
Alternative C would not substantially increase the rate or amount of surface runoff in a manner
which would increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This impact would therefore be less than significant.
Removal of the existing dam and construction and operation of the diversion system would
temporarily place equipment and work areas such as borrow and disposal areas and access
roads within the 100-year floodplain, altering the existing drainage pattern. The hardfill dam,
restored channel, several borrow areas, staging area 6, and the pumping plant would be utilized
or constructed within the current mapped Zone A of Pacheco Reservoir and Pacheco Creek.
Final design would include developing a dam removal, diversion system construction, and
channel restoration construction schedule that times the work to occur outside of the wet
season, when rain is unlikely and the risk for high natural inflows is low to avoid situations that
exceed drainage capacities. Implementation of PAMM WQ-6, as described in more detail in
Section 2.3.4, would include measures to control stormwater runoff, including development of a
SWPPP, such that runoff volumes do not substantially increase in volume or magnitude.
Implementation of PAMM WQ-6 would prevent any exceedance of the existing drainage system
(i.e., stream channel) capacity in and around construction areas. Permanent post construction
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-73

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

controls would be identified in the SWPPP to reduce erosion and flooding. Therefore, this
impact would be less than significant because the rate or amount of surface runoff would not be
substantially increased in a manner which would result in flooding on- or off-site.
Although work would occur in areas of the 100-year floodplain and upslope areas, it would occur
primarily in undeveloped areas around the existing reservoir and would not result in significant
additions of new impervious surfaces or structures that would increase runoff in a manner that
would exceed the capacity of existing drainage systems. New permanent access roads would
replace some existing access roads that would be inundated by the expanded reservoir. The
majority of these new access roads would be similar in size to the existing access roads and
would consist of a permeable aggregate base roadway surface that would not increase the rate
or amount of surface runoff. For permanent access roads with paved surfaces, the addition of
impervious surfaces would result in a negligible change in the rate and amount of additional
runoff. With the timing of construction and the reservoir drawdown schedule, no increases in
runoff or flooding, including flooding from failure of a levee or dam, would be anticipated. With
incorporation of PAMM WQ-6 construction activities would not significantly alter the existing
drainage patterns in a manner that would increase stormwater runoff within or downstream from
the Project. Besides the Pacheco Creek channel network, there are currently no existing or
planned stormwater drainage systems in the vicinity of or downstream of construction activities.
Therefore, this flood hazards impact would be less than significant because it would not create
or contribute runoff water which would exceed the capacity of existing or planned stormwater
drainage systems.
There are no construction activities within the extended study area, so there are no alterations
of drainage patterns in the extended study area. There would be no impact.
Operations
North Fork Dam, which has a water storage capacity of 5,500 acre-feet, currently impounds
winter flows from North Fork Pacheco Creek within Pacheco Reservoir for release during the
summer and fall into North Fork Pacheco Creek. Pacheco Reservoir is not operated for flood
control and provides no flood attenuation when the reservoir is full. Alternative C would be
operated in a similar manner but would provide storage capacity of 5,500 acre-feet at the
beginning of the rainy season dedicated to natural inflow capture to ensure the flood risk during
operations is consistent with baseline conditions. Though Alternative C would not be operated to
provide flood control, incidental flood benefits would occur since the expanded reservoir would
capture and reduce peak flows downstream in Pacheco Creek relative to the existing reservoir,
and attenuation of flow routed through the expanded reservoir and spillway would substantially
reduce peak flood flow. As a result of these incidental flood benefits, the footprint of the 100year flood elevation in Pacheco Creek would be reduced, which would reduce flood risk to
downstream structures, including SR 152. This flood hazards impact would be less than
significant.
Operation of the larger capacity reservoir under Alternative C would change annual peak mean
daily flows as shown in Table 3.12-103 for existing conditions and Table 3.12-104 for future
conditions. Peak mean daily flow with an annual return interval (1.02 years) would increase
under existing and future conditions, while flows with a return interval greater than 1.6 years
would decrease. The magnitude of peak mean daily flows with less than a 1.6 year return
interval would be substantially below the bank full capacity of both North Fork Pacheco Creek
and Pacheco Creek and would not result in flooding. The net effect is that regulated flows during
operation would not increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This flood hazards impact would be less than significant.
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Operation of Alternative C would include increased baseflows under the Variable Flow Schedule
and pulse flows during the winter and spring to support steelhead habitat. The magnitude of
these releases (less than 50 cfs) is well below the 2-year return interval peak flow as shown in
Tables 3.12-103 and 3.12-104 and would not increase the risk of flooding. This flood hazards
impact would be less than significant.
Alternative C would also include an environmental pulse flow of 1,500 cfs that would be
released in a year following implementation of a dryback as defined by the Variable Flow
Schedule. Environmental pulse flows would be timed to not coincide with a peak flow from
unregulated tributaries that could result in property damage downstream, and prior to
conducting an environmental pulse flow, Valley Water would implement protocols and
procedures such as notifying downstream residents as needed. This flood hazards impact
would be less than significant.
Alternative C has the chance of exposing people to the risk of loss, injury, or death involving
flooding If the dam were to fail. The increased flow into Pacheco Creek from a dam failure would
cause damage on SR 152 and downstream along Pacheco Creek and the Pajaro River. The
new dam, including the spillway, would be designed to meet DSOD standards that minimize
dam failure risks, including passing the PMF without overtopping and incorporating a structure
design that would remain operational and accessible following an earthquake that produces the
maximum considered level of ground motion. This flood hazards impact would therefore be less
than significant.
There are currently no existing stormwater drainage systems in the vicinity of the existing
Pacheco Reservoir or Pacheco Creek besides the channel network. Operation of Alternative C
would not increase the rate or amount of surface runoff in a manner which would result in
flooding onsite or offsite, nor would it create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems. This impact (runoff hazards)
would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the approaches to water handling during construction (e.g., cofferdam and diversion tunnel) and
related changes to peak daily flows for return intervals greater than 10 years, Alternative C
would have similar impact compared to the Proposed Project during construction. Both the
Proposed Project and Alternative C would have beneficial impacts by increasing available
storage and providing incidental reductions in flood flows during some flood events during
operation; accordingly, Alternative C would have similar impact to the Proposed Project during
operations.
Alternative D
Impact Hydro-1: Substantially decrease the annual supply of water available to surface water
users in the Pajaro River Watershed, CVP contractors, or SWP contractors.
Construction
Construction of Alternative D would take place over approximately 7.2 years, with different
periods of construction having the potential for different effects on flows in Pacheco Creek. In
the first year of construction, the North Fork Dam would remain in place and would be operated
consistent with existing and future condition baselines. There would be no change in reservoir
releases relative to existing and future condition baselines. In year two of construction, the North
Fork Dam would be removed while a diversion system and cofferdam would be built at the dam
site. Inflows would flow down North Fork Pacheco Creek uninhibited and flows in North Fork
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Pacheco Creek would revert to a natural hydrograph. Relative to the existing and future
condition baselines, flow rates in North Fork Pacheco Creek would likely increase in winter
months of wetter years, and flow rates in North Fork Pacheco would likely decrease in spring,
summer, and fall months of most years due to the loss of storage and release of water from
North Fork Dam. In years three through the end of construction, water entering the dam
construction area would be handled by use of a cofferdam and diversion system and flows in
the creek would be run-of-river (e.g., similar to the natural hydrograph). During this period, flow
rates in North Fork Pacheco Creek would be similar to those in year two of construction, though
the peak discharge rate of high magnitude winter flows may be attenuated as natural inflows are
diverted through the tunnel and around the construction site.
Surface flows in Pacheco Creek percolate through the streambed and recharge groundwater
reaches that serve as a source of water supply. During construction, changes to the timing and
magnitude of flows in Pacheco Creek would influence groundwater storage levels and water
supply in subbasins under Pacheco Creek. Effects on surface flow in Pacheco Creek during
year two of construction through the end of construction were modeled by assuming North Fork
Pacheco Creek flows entered Pacheco Creek following the natural hydrograph (i.e., the
magnitude, frequency, duration, timing, and rate of change of a river without dams or other flow
regulating facilities). Modeled mean monthly surface flows in Pacheco Creek are presented for
Alternative D under existing conditions at creek miles 0, 4, and 8 in Tables 3.12-6, 3.12-7, and
3.12-8 respectively, and under future conditions at creek miles 0, 4, and 8 in Tables 3.12-9,
3.12-10, and 3.12-11, respectively. Modeled mean monthly surface flows in Pacheco Creek by
mile for Alternative D during the construction period under existing and future conditions are
shown in Figure 3.12-10, and Figure 3.12-11, respectively.
For both existing and future conditions, surface flows in Pacheco Creek during construction of
Alternative D (including removal of North Fork Dam) would increase in wet winter months due to
water being routed downstream around the construction site and no water being stored in
Pacheco Reservoir. The magnitude of increased flows would decrease with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8, mean
increases in flows in January through March during construction would be approximately 10
percent to 20 percent for both baseline and future conditions. During summer months of the
construction period, there would generally be little to no flow in Pacheco Creek compared to
existing and future condition baselines when there would have been 7-8 cfs in wet years and 2
cfs in dry years under. By creek mile 8, mean monthly summer flows in June through October
would generally be reduced to 2 to 3 cfs under existing and future condition baselines while
flows during the Alternative D construction period would generally be less than 1 cfs, and in
some cases the channel would be dry. Additional evaporative and percolation losses would
occur under existing and future condition baselines before flows entered San Felipe Lake and
the Pajaro River.
As stated in Section 3.12.1.1, there are no appropriative or riparian water rights and no known
surface diversions from Pacheco Creek for water supply. Changes in Pacheco Creek flows
would not impact surface water users (e.g., appropriative or riparian water rights) of the Pajaro
River due to the minor known amount of downstream surface diversions and the relatively minor
change in total contribution of Pacheco Creek flows to Pajaro River flows. This impact would be
less than significant because water supplies available to surface water users in the Pajaro River
Watershed would not be substantially decreased.
During construction of Alternative D, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
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change in CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis
Reservoir storage levels or water exports from the Delta, and there would be no change to the
water supply available annually to CVP or SWP contractors relative to existing and future
condition baselines. There would be no impact.
Operations
Operation of Alternative D has the potential to modify the supply of available water to surface
water users in the Pajaro River Watershed through modification of releases from the expanded
reservoir, and the water supplies available to CVP contractors, including Valley Water, and SWP
contractors, including Valley Water, through modification of Valley Water delivery patterns and
resulting changes in Delta exports and San Luis Reservoir storage levels. Effects are analyzed
separately for Pajaro River Watershed surface water users, Valley Water, and other CVP and
SWP contractors.
Alternative D would be operated to provide continuous releases to North Fork Pacheco Creek
based on the Fixed Flow Schedule. For Alternative D, controlled releases from the expanded
reservoir outlet into North Fork Pacheco Creek (not including uncontrolled spill), and Pacheco
Creek flows in creek miles 0, 4, and 8 (including controlled releases, uncontrolled spill, and flow
contribution from tributaries) are shown in Table 3.12-105 through Table 3.12-108 for existing
conditions, respectively, and Table 3.12-109 through Table 3.12-112 for future conditions,
respectively. Mean average monthly flows by creek mile are shown in Figure 3.12-22 for existing
conditions and Figure 3.12-23 for future conditions. Controlled releases under Alternative D
would be higher on average than existing and future condition baselines in all months, except
for January of Wet year types when releases would be slightly reduced. For Alternative D,
surface flows downstream in Pacheco Creek at creek mile 0 from January through March would
be 30 percent to 51 percent less in average years relative to the existing conditions baseline,
and 40 percent to 55 percent less in average years relative to the future conditions baseline, as
the expanded reservoir would be larger than the existing reservoir and would capture more
natural inflow and spill less frequently than the existing reservoir. During the warmer months of
May through October, Alternative D would release 2 to 6 cfs more flow from the new outlet in
wet years and 8 to 12 cfs more flow in critical years under both existing and future conditions. In
critical years under existing and future condition baselines, Pacheco Creek generally goes dry
with no streamflow somewhere between creek mile 4 and creek mile 8.
Alternative D will increase surface flows to the point where perennial streamflow would occur in
all water year types through creek mile 8. The net effect of Alternative D would be increased
flows in Pacheco Creek in spring, summer, and fall months, and decreased flows in winter
months under existing and future conditions. These changes would not impact surface water
users in the Pajaro River Watershed due to the minor known amount of downstream surface
diversions and the relatively minor change in total contribution of Pacheco Creek to Pajaro
River. This impact would be less than significant because water supplies available to surface
water users in the Pajaro River Watershed would not be substantially decreased.
Alternative D would enable Valley Water to better coordinate water supplies and more fully
utilize CVP allocations by integrating the expanded reservoir into their local and imported water
supply portfolio, providing operational flexibility and reliability under a range of conditions.
Consolidated modeled mean annual operations of the expanded reservoir by Valley Water are
shown in Table 3.12-113 for existing conditions and Table 3.12-114 for future conditions. The
reservoir would be filled annually with a combination of natural inflows and CVP inflows. Mean
water supply withdrawals of 8,016 acre-feet under existing conditions and 9,019 acre-feet under
future conditions would provide water supplies that would otherwise be unavailable without
Alternative D This impact would be beneficial.
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Modeled mean annual volume of Valley Water major water supply sources – groundwater
storage, surface water, CVP, and SWP deliveries – are shown in Table 3.12-115 for existing
conditions and Table 3.12-116 for future conditions. Under existing conditions, average annual
increases relative to the baseline in surface water storage and CVP deliveries would be 167
percent and 4 percent, respectively, while groundwater storage and annual SWP deliveries
would remain constant. Under future conditions, average annual increases relative to the
baseline in average groundwater storage, surface water storage, and CVP deliveries would be
1, 118 percent, and 3 percent, respectively, while annual SWP deliveries would decrease 1
percent. Increases in surface water storage are due primarily to storage of water supplies in the
expanded reservoir. Increases in groundwater storage and CVP deliveries are due to the
integration of the expanded reservoir into the Valley Water system, which improves Valley
Water’s ability to take their full CVP allocation out of San Luis Reservoir and use the expanded
reservoir within their water supply portfolio to optimize surface and groundwater storage. This
impact would be beneficial.
Effects of the Alternative D operations on CVP contractors water supply are analyzed by
comparing export pumping from Jones Pumping Plant (Table 3.12-30), CVP SOD Ag allocations
(Table 3.12-31) and CVP SOD M&I allocations (Table 3.12-32) to both existing and future
condition baselines. On average, export pumping is reduced -0.2 percent compared to the
existing conditions baseline and 0 percent compared to the future conditions baseline. CVP
SOD Ag allocations are reduced 1 percent compared to existing conditions baseline and 0
percent compared to the future conditions baseline CVP SOD M&I allocations show a 0 percent
difference compared to both existing and future condition baselines. These changes are minimal
and within the uncertainty range of the model, indicating the Alternative D does not significantly
reduce water supplies to CVP contractors under baseline or future conditions. This impact would
be less than significant because water supplies available to CVP contractors would not be
substantially decreased.
Effects of the Alternative D operations on SWP contractors water supply are analyzed by
comparing export pumping from Banks Pumping Plant (Table 3.12-33) and simulated SWP SOD
allocations (Table 3.12-34) with existing and future condition baselines. On average, export
pumping is reduced -0.1 percent compared to existing and future condition baselines. SWP
SOD allocations are reduced 1 percent compared to existing and future condition baselines.
These changes are considered minimal and within the uncertainty range of the model, indicating
the Alternative D does not significantly reduce water supplies to SWP contractors under
baseline or future conditions. This impact would be less than significant because water supplies
available to SWP contractors would not be substantially decreased.
Under Alternative D, 2,000 acre-feet would be delivered as IL4 refuge water supply as part of
the CVPIA RWSP program. This additional water supply would supplement existing water
supplies, increasing the annual water supply delivered to refuges and potentially reducing
reliance on groundwater pumping to produce water supply in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. As there are
no appropriative or riparian water rights and no known surface diversions from Pacheco Creek
for water supply, Alternative D would have the same impact as the Proposed Project related to
Pacheco Creek surface water diversions. Considering affects to surface water supplies to
Pajaro River water users, and CVP and SWP water contractors, Alternative D would have
similar impacts as the Proposed Project during construction and operations.
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Impact Hydro-2: Substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater management
of basins within the PPWD, Valley Water, and SBCWD service areas, or within the Pajaro River
Watershed, or within the extended study area.
Construction
During construction of Alternative D, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with existing and future condition baselines. There would be no
interference with groundwater recharge in Valley Water service areas or SBCWD service areas
outside of those discussed below, and no changes in CVP, SWP, or refuge water supplies
relative to the baseline.
Construction of Alternative D would temporarily modify surface flows in Pacheco Creek for the
period of time between removal of North Fork Dam and initial operation of the new dam. This
would result in seasonal changes in groundwater recharge in Pacheco Creek and seasonal
reductions in groundwater supplies for up to seven years in the four Groundwater Reaches
underlying Pacheco Creek (described in Section 3.12.1.1) and in portions of the PPWD and
SBCWD service areas within the North San Benito County Subbasin.
The timing and method of flow handling during construction of Alternative D was discussed in
Impact Hydro-1. Effects on groundwater recharge and groundwater supplies would vary by
season, year of construction, and water year type. During year one of construction, prior to
removal of North Fork Dam, releases from Pacheco Reservoir would be the same as the
existing and future condition baselines and there would be no change in groundwater recharge
and no impact to downstream groundwater supplies. During years two through the end of
construction, the natural hydrograph would likely increase flows (and percolation) during winter
months and decrease flows (and percolation) in summer months in Pacheco Creek relative to
existing conditions. This temporary interruption of groundwater recharge in summer months may
decrease groundwater storage.
To assess whether construction activities would significantly decrease groundwater supplies or
interfere significantly with groundwater recharge such that sustainable groundwater
management may be impeded, sustainability criteria from the North San Benito Subbasin draft
GSP for the portion of the Subbasin near Pacheco Creek were analyzed (Valley Water and
SBCWD 2021). Per discussion with the GSA for the San Benito County portion of the Subbasin
(SBCWD, Personal Communication, 2021), the chronic lowering of groundwater levels
sustainability criterion would be most appropriate to assess the significance of potential impacts
to groundwater supplies during construction. For this criterion, the draft GSP has established a
minimum threshold at key wells that corresponds to historical measured low groundwater
elevations. If the minimum threshold is met or exceeded, it indicates significant and
unreasonable depletion of groundwater supply at a given location that may lead to undesirable
results, defined as a well going dry. Per the draft GSP, this approach was founded on the idea
that undesirable results were not reported when groundwater elevations were at their historic
minimum values, and therefore, returning to those minima should not cause undesirable results
in the future (SBCWD and Valley Water 2021). For Key Well 11-5-13D1 along Pacheco Creek,
the minimum threshold is defined as a depth to groundwater of 97 feet, which corresponds to a
groundwater elevation of 161 feet. Based on simulation data presented in the draft GSP, other
local supply wells would not be expected to experience undesirable results at or above this
minimum threshold for Key Well 11-5-13D1, and the minimum threshold for this well would be
protective of local groundwater supply.
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To assess groundwater storage impacts during construction, two seven-year construction
periods were simulated in PCSHSM under existing and future conditions; one at the beginning
of a wet period (1941–1947), the second at the beginning of a drought period (1986–1992).
Construction period flows were activated following years of operation of the existing Pacheco
Reservoir consistent with either existing or future condition baselines to simulate a construction
period that started with typical groundwater storage levels. These simulations provided an
estimate of construction effects on groundwater storage within the four Groundwater Reaches
under two scenarios, allowing for comparison between Alternative D with existing and future
conditions under both extreme (i.e., extended drought) and average hydrologic scenarios.
Modeled groundwater storage levels during construction are shown in Table 3.12-35 for existing
conditions and Table 3.12-36 for future conditions. Modeled groundwater elevations at Key Well
11-5-13D1 during construction are shown under existing conditions in Figure 3.12-14 and under
future conditions in Figure 3.12-15.
The average combined storage of Groundwater Reach 1 and Groundwater Reach 2 in the
upper portion of Pacheco Creek would be reduced by an average of 16 percent under existing
conditions and 17 percent under future conditions. On average, the combined storage of
Groundwater Reach 3 and Groundwater Reach 4 in the lower portion of Pacheco Creek where
groundwater pumping takes place would be five percent lower than existing and future
conditions. During the temporary construction period, groundwater recharge through deep
percolation of precipitation and streamflow infiltration during wet periods would continue to
maintain groundwater levels. Imported CVP supplies would still be available within the region,
both for use as recharge in percolation ponds and for M&I and irrigation purposes. Even though
the timing and magnitude of groundwater recharge would be modified during construction for up
to seven years, temporarily decreasing groundwater storage in Groundwater Reaches 1, 2, and
3, modeled groundwater elevations at Key Well 11-5-13D1 (located in Groundwater Reach 3) do
not drop below the minimum thresholds identified in the draft GSP that would indicate
substantial depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. The
modeled construction period generally aligns with the longest drought of record, the modeled
groundwater elevations during this time do not drop below the minimum threshold indicating
significant impacts to groundwater supply, and the lowering of groundwater elevations would be
temporary and not chronic. There would be no reduction in groundwater supplies in
Groundwater Reaches 1, 2, and 3 that would interfere with sustainable management of the
basin. Based on the above analysis, this impact would be less than significant.
Changes in surface flows in Pacheco Creek during construction of Alternative D would have
minimal effects on recharge in the broader North San Benito Subbasin (including Groundwater
Reach 4) and the Pajaro Valley Subbasin. As shown for Groundwater Reaches 3 and 4, the
most downstream modeled Groundwater Reaches underlying Pacheco Creek, average
groundwater storage during construction would be five percent less than existing and future
condition baselines. The recharge effects of flows during construction relative to existing and
future condition baselines are reduced in a downstream direction along Pacheco Creek, since
winter flows are increased and the volume of summer flows on average are not decreased
substantially by volume. Though no modeling was performed of the broader North San Benito
Subbasin, it is reasonable to assume the magnitude of groundwater storage reductions would
be less than significant since groundwater storage reductions are reduced in the downstream
direction from Groundwater Reach 1, and there would be no known reductions to Subbasin
inflows during the construction period other than inflows from Pacheco Creek. These net effects
on groundwater recharge would likely be negligible further downstream in the Pajaro Valley
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Subbasin. This impact would be less than significant because sustainable groundwater
management would not be impeded.
Operations
Alternative D would be operated based on the Fixed Flow Schedule, which includes continuous
releases to North Fork Pacheco Creek in all months and in all water year types. As shown in
Impact Hydro-1, the net effect would be increased flows in Pacheco Creek in spring, summer,
and fall months, and decreased flows in winter months under existing and future conditions.
Increased flows during summer months would lead to greater percolation of surface flows,
especially during critical years when portions of Pacheco Creek go dry under existing and future
condition baselines. Decreased mean flows in Pacheco Creek in the months of January,
February, and March would have minimal impact on groundwater recharge, as the recharge
capacity of Pacheco Creek is estimated at between 8 cfs and 10 cfs in the first eight creek miles
(see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix), and
the modeled mean monthly flows under the Fixed Flow Schedule, significantly exceed this
capacity. The overall effect would be increased groundwater storage in the four Groundwater
Reaches underlying Pacheco Creek in all year types, as shown in Table 3.12-117 for existing
conditions and Table 3.12-118 for future conditions. In Groundwater Reach 4, which is within the
northern extent of the Gilroy-Hollister Valley Basin managed by SBCWD, under Alternative D,
groundwater storage in dry and critical years is anticipated to increase 8 percent and 35
percent, respectively, under existing conditions, and 5 percent and 30 percent, respectively,
under future conditions. Alternative D would increase groundwater recharge within Groundwater
Reaches managed by PPWD and SBCWD, which would not impede sustainable management
of the basin. This impact would be beneficial.
Alternative D would enable Valley Water to better conjunctively manage surface and
groundwater supplies. In general, increased delivery of CVP supplies would enable Valley Water
to meet demands without using groundwater supplies. As shown in Table 3.12-115 and Table
3.12-116 for existing and future conditions, this would result in minor increases in Valley Water
total groundwater storage supplies, which includes the Coyote, Llagas, and North County Santa
Clara Subbasins. This impact would be beneficial.
Operation of Alternative D would have minimal effects on groundwater recharge within the
Pajaro Valley. For both existing conditions (Table 3.12-105 through Table 3.12-108) and future
conditions (Table 3.12-109 through Table 3.12-112), surface flows in Pacheco Creek would
decrease in wet winter months (January through March) due to the capture of peak flows in the
expanded reservoir. The magnitude of flow decreases would be reduced with distance
downstream as more unregulated tributaries flow into Pacheco Creek. By creek mile 8,
decreases in mean monthly flows in January through March would be approximately 12 percent
to 23 percent for existing conditions and 14 percent to 23 percent for future conditions. In spring,
summer, and fall months (May through November), surface flows would be increased relative to
existing and future condition baselines by between 1 and 5 cfs. The increase in summer flows
would likely not lead to significant increases in Pajaro River flows due to additional evaporative
and percolation losses between creek mile 8 and San Felipe Lake. The decrease in winter flows
would likely not lead to significant changes in stream percolation within the Pajaro River.
Unregulated tributaries in Pacheco Creek would still provide significant peak flows which would
likely exceed the infiltration capacity of the Pajaro River as described in Section 3.12.1.1. This
impact would be less than significant because sustainable groundwater management would not
be impeded.
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The delivery of Incremental Level 4 refuge water supply to refuges in below normal water years
can, in part, reduce reliance on groundwater pumping in a region that has experienced
significant land subsidence due to chronic overdraft. This impact would be beneficial.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the duration that groundwater recharge along Pacheco Creek would be affected (e.g., subject to
natural hydrograph for the same number of years) and related potential to decrease
groundwater supplies during construction, Alternative D would have similar impact in
comparison to the Proposed Project during construction. Both the Proposed Project and
Alternative D would have beneficial impacts on groundwater recharge along Pacheco Creek and
improved groundwater supplies during operation; accordingly, Alternative D would have similar
impact to the Proposed Project during operations.
Impact Hydro-3: Conflict with or obstruct implementation of a sustainable groundwater
management plan.
Construction
During construction of Alternative D, the expanded reservoir would not be available to store
inflow from the North Fork Pacheco Creek watershed or supplemental CVP inflows. Valley
Water would continue to operate their water system consistent with the existing and future
condition baselines, including conjunctive management of surface and groundwater supplies in
compliance with SGMA sustainability criteria to the extent possible. There would be no conflict
with or obstruction of the implementation of a sustainable groundwater management plan for the
Santa Clara and Llagas Subbasins.
Valley Water and SBCWD are the GSAs of the Santa Clara County and San Benito County
portions, respectively, of the North San Benito Subbasin within the Gilroy-Hollister Valley
Groundwater Basin, which includes portions of the four Groundwater Reaches underlying
Pacheco Creek. As described in Section 3.12.3.2, the minimum threshold for chronic lowering of
groundwater levels (groundwater elevation of 161 feet, or 97 feet below the ground surface)
measured at Key Well 11-5-13D1 in Groundwater Reach 3 (see Figure 3-12.5) is the criterion
used to determine the significance of Impact Hydro-3.
The minimum threshold associated with chronic lowering of groundwater levels occurred during
the historic 1987–1992 drought period. As shown in Impact Hydro-2, this drought was simulated
in PCSHSM using construction inflows under existing and future conditions. The simulations
started in 1986 following years of operation of the existing Pacheco Reservoir consistent with
either existing and future condition baselines, and simulated run of river conditions during the
entire drought to simulate a construction period that started with typical groundwater storage
levels and received percolated groundwater only through natural streamflow infiltration, not
managed recharge. Modeled groundwater elevations at Key Well 11-5-13D1 (located in
Groundwater Reach 3) during this drought period with construction flows do not drop below the
minimum thresholds identified in the draft GSP that would indicate significant and unreasonable
depletion of groundwater supply. The draft GSP further clarifies that drought-related
groundwater level declines are not considered chronic if groundwater recharge and discharge
are managed such that groundwater levels recover fully during non-drought periods. Since the
modeled construction period aligns with the longest drought of record, the modeled groundwater
elevations during this time do not drop below the minimum threshold indicating significant
impacts, and the lowering of groundwater elevations would be temporary and not chronic, there
would be no conflict with the North San Benito Subbasin sustainable groundwater management
plan. This impact would be less than significant.
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As described in Impact Hydro-1 for surface flows and Impact Hydro-2 for groundwater recharge,
changes in surface flows in Pacheco Creek during construction of Alternative D would have
minimal effects on recharge in the broader North San Benito Subbasin (i.e., downstream of Key
Well 11-5-13D1) and the Pajaro Valley Subbasin. The impacts of reduced due to modified flows
during construction relative to existing and future condition baselines are reduced in a
downstream direction along Pacheco Creek, since winter flows are increased and the volume of
summer flows on average are not decreased substantially by volume. Though no modeling was
performed on explicit SGMA sustainability criteria in the broader North San Benito Subbasin
downstream of Groundwater Reach 3, it is reasonable to assume the magnitude of groundwater
storage reductions would be less than significant since groundwater storage reductions are
reduced in the downstream direction from Groundwater Reach 1, and there would be no known
reductions to Subbasin inflows during the construction period other than inflows from Pacheco
Creek. These net effects on groundwater recharge would likely be negligible further downstream
in the Pajaro River and flows during construction would not obstruct implementation of a
sustainable groundwater management plan in the Pajaro Valley Subbasin. This impact would be
less than significant.
Operations
As discussed in Impact Hydro-2, average groundwater storage levels under operation of
Alternative D are anticipated to be higher in all Groundwater Reaches underlying Pacheco
Creek under baseline and future conditions due to increased percolation associated with higher
surface flows during summer months. Higher groundwater storage levels in all Groundwater
Reaches and in all water year types, and greater than five percent average annual groundwater
storage level increases in all Groundwater Reaches would improve sustainable management
and would not be in conflict with any of the North San Benito Subbasin sustainability criteria
proposed in the draft GSP as described in Section 3.12.2.3. This impact would be beneficial.
As shown in Impact Hydro-1, groundwater storage levels within the Valley Water service area
would be higher under operation of Alternative D under both existing and future conditions due
to better conjunctive management of surface and groundwater supplies. Mean groundwater
storage levels in dry and critical years of baseline and future conditions were higher than the
existing conditions baseline (Table 3.12-115) and future conditions baseline (Table 3.12-116),
respectively. Specific SGMA sustainability criteria thresholds established for Santa Clara Plain,
Coyote Valley, and Llagas Subbasin and the number of years both the baseline and Alternative
D met those criteria are shown in Table 3.12-119 for existing conditions and Table 3.12-120 for
future conditions. Operations show the same ability of Valley Water to manage groundwater to
meet SGMA criteria under existing conditions, and a slight improvement under future conditions,
adding one additional year in the simulation period that criteria were met for the North County
Santa Clara Subbasin. This impact would be beneficial.
As described under Impact Hydro-2, operation of Alternative D would have minimal effects on
groundwater recharge within the Pajaro Valley. For both existing conditions (Table 3.12-105
through Table 3.12-108) and future conditions (Table 3.12-109 through Table 3.12-112), surface
flows in Pacheco Creek would decrease in wet winter months (January through March) due to
the capture of peak flows in the expanded reservoir. The magnitude of flow decreases would be
reduced with distance downstream as more unregulated tributaries flow into Pacheco Creek.
There is no evidence to suggest Alternative D would have an impact on groundwater recharge
in the Pajaro Valley basin or result in a conflict or obstruction of PV Water’s Basin Management
Plan. This impact would therefore be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the duration that groundwater recharge along Pacheco Creek would be affected (e.g., subject to
natural hydrograph for the same number of years), Alternative D would have similar impacts
compared to the Proposed Project during construction. During construction, both the Proposed
Project and Alternative D would not conflict with the North San Benito Subbasin sustainable
groundwater management plan. Both the Proposed Project and Alternative D would have
beneficial impacts on groundwater supplies in basins along Pacheco Creek and the North
County Santa Clara groundwater basin during operation; accordingly, Alternative D would have
similar impact to the Proposed Project during operations.
Impact Hydro-4: Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of impervious
surfaces, in a manner which would substantially increase the rate or amount of surface runoff in
a manner which would result in flooding on- or offsite, create or contribute runoff water which
would exceed the capacity of existing or planned stormwater drainage systems, or impede or
redirect flood flows.
Construction
During the first year of construction, construction activities at the new dam site would take place
outside of the 100-year floodplain, and North Fork Dam would remain in place and would be
operated consistent with existing and future condition baselines. There would be no alteration of
the drainage pattern of the new dam site in a way that would redirect flood flows or increase
flood risk onsite or to the surrounding areas. This impact would be less than significant because
drainage patterns would not be significantly altered.
During year two of construction, drawdown of the existing Pacheco Reservoir prior to removal of
North Fork Dam could result in short-term increases in downstream surface water flows and
result in changes to flood risks. The water level of the existing reservoir would be drawn down
prior to removal of the dam at a rate that would not increase the flood risk downstream.
Drawdown would also occur after the wet season when the risk for concurrent peak flows and
drawdown flows would be minimal to reduce the potential effects for offsite flooding. This flood
hazards impact would therefore be less than significant because releases would not exceed the
capacity of the Pacheco Creek channel (i.e., drainage).
After drawdown of the existing reservoir, North Fork Dam would be removed while a diversion
system (diversion pipeline/outlet conduit) and cofferdam were being built upstream from the new
dam site. The diversion system would divert flow from North Fork Pacheco Creek through a
tunnel around the dam construction site and discharge flow back into North Fork Pacheco Creek
downstream from the dam construction site into the restoration channel. The diversion system
would not yet be operational in year two of construction, so North Fork Pacheco Creek flows
would be unregulated. As described in Section 3.12.1.1, North Fork Dam has limited water
storage capacity, is not operated as a flood control structure, and historically was already at or
near full capacity in most years on days when the annual peak flow occurred, providing little to
no attenuation (e.g., modification of the timing and magnitude) of peak flows.
In years three through the end of construction, water entering the dam site construction area
would be handled by the diversion system and flows in the creek would be run-of-river (e.g.,
similar to the natural hydrograph) through the restoration channel as it is constructed. There
would be no increases in surface water volume or rate due to operation of the diversion system
during construction.
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During the construction timeframe between when North Fork Dam is removed and the new dam
is operational, the annual peak flows in North Fork Pacheco Creek would be unregulated. In
general, annual peak mean daily flows with return intervals of 5 years or less would increase as
shown in Table 3.12-41 for existing conditions and Table 3.12-42 for future conditions. The
magnitude of these flows is less than the bank-full discharge of 1,500 cfs and would not lead to
flooding. The effect would be greatest at the dam and decrease downstream. Under existing
conditions, flows with return intervals of 10 years or higher would increase from 5 percent to 9
percent at creek mile 0 and decline in Pacheco Creek downstream. Under future conditions only
the 10-year return interval annual peak mean daily flow would increase by 9 percent at creek
mile 0 and then decline in increase downstream. With a less than 10 percent modeled increase
in flows with annual peak mean daily flows with return intervals greater than 10 years, the net
effect is that unregulated flows during removal of North Fork Dam and construction of
Alternative D would not substantially increase the rate or amount of surface runoff in a manner
which would increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This impact would therefore be less than significant.
Removal of the existing dam and construction and operation of the diversion system would
temporarily place equipment and work areas such as borrow and disposal areas and access
roads within the 100-year floodplain, altering the existing drainage pattern. The earthfill dam,
restored channel, several borrow areas, staging area 6, and the pumping plant would be utilized
or constructed within the current mapped Zone A of Pacheco Reservoir and Pacheco Creek.
Final design would include developing a dam removal, diversion system construction, and
channel restoration construction schedule that times the work to occur outside of the wet
season, when rain is unlikely and the risk for high natural inflows is low to avoid situations that
exceed drainage capacities. Implementation of PAMM WQ-6, as described in more detail in
Section 2.3.4, would include measures to control stormwater runoff, including development of a
SWPPP, such that runoff volumes do not substantially increase in volume or magnitude.
Implementation of PAMM WQ-6 would prevent any exceedance of the existing drainage system
(i.e., stream channel) capacity in and around construction areas. Permanent post-construction
controls would be identified in the SWPPP to reduce erosion and flooding. Therefore, this
impact would be less than significant because the rate or amount of surface runoff would not be
substantially increased in a manner which would result in flooding on- or offsite.
Although work would occur in areas of the 100-year floodplain and upslope areas, it would occur
primarily in undeveloped areas around the existing reservoir and would not result in significant
additions of new impervious surfaces or structures that would increase runoff in a manner that
would exceed the capacity of existing drainage systems. New permanent access roads would
replace some existing access roads that would be inundated by the expanded reservoir. The
majority of these new access roads would be similar in size to the existing access roads and
would consist of a permeable aggregate base roadway surface that would not increase the rate
or amount of surface runoff. For permanent access roads with paved surfaces, the addition of
impervious surfaces would result in a negligible change in the rate and amount of additional
runoff. With the timing of construction and the reservoir drawdown schedule, no increases in
runoff or flooding, including flooding from failure of a levee or dam, would be anticipated. With
incorporation of PAMM WQ-6, construction activities would not significantly alter the existing
drainage patterns in a manner that would increase stormwater runoff within or downstream from
the Project. Besides the Pacheco Creek channel network, there are currently no existing or
planned stormwater drainage systems in the vicinity of or downstream of construction activities.
Therefore, this flood hazards impact would be less than significant because it would not create
or contribute runoff water which would exceed the capacity of existing or planned stormwater
drainage systems.
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There are no construction activities within the extended study area, so there are no alterations
of drainage patterns in the extended study area. There would be no impact.
Operations
North Fork Dam, which has a water storage capacity of 5,500 acre-feet, currently impounds
winter flows from North Fork Pacheco Creek within Pacheco Reservoir for release during the
summer and fall into North Fork Pacheco Creek. Pacheco Reservoir is not operated for flood
control and provides no flood attenuation when the reservoir is full. Alternative D would be
operated in a similar manner but would continue to provide storage capacity of 5,500 acre-feet
at the beginning of the rainy season dedicated to natural inflow capture to ensure the flood risk
during operations is consistent with baseline conditions. Though Alternative D would not be
operated to provide flood control, incidental flood benefits would occur since the expanded
reservoir would capture and reduce peak flows downstream in Pacheco Creek relative to the
existing reservoir, and attenuation of flow routed through the expanded reservoir and spillway
would substantially reduce peak flood flow. As a result of these incidental flood benefits, the
footprint of the 100-year flood elevation in Pacheco Creek would be reduced, which would
reduce flood risk to downstream structures, including SR 152. This flood hazards impact would
be less than significant.
Operation of the larger capacity reservoir under Alternative D would change annual peak mean
daily flows as shown in Table 3.12-121 for existing conditions and Table 3.12-122 for future
conditions. Peak mean daily flow with an annual return interval (1.02 years) would increase
under existing and future conditions, while flows with a return interval greater than 1.6 years
would decrease. The magnitude of peak mean daily flows with less than a 1.6 year return
interval would be substantially below the bank full capacity of both North Fork Pacheco Creek
and Pacheco Creek and would not result in flooding. The net effect is that regulated flows during
operation would not increase the flood hazards in North Fork Pacheco Creek or downstream in
Pacheco Creek. This flood hazards impact would be less than significant.
Alternative D has the chance of exposing people to the risk of loss, injury, or death involving
flooding If the dam were to fail. The increased flow into Pacheco Creek from a dam failure would
cause damage on SR 152 and downstream along Pacheco Creek and the Pajaro River. The
new dam, including the spillway, would be designed to meet DSOD standards that minimize
dam failure risks, including passing the PMF without overtopping and incorporating a structural
design that would remain operational and accessible following an earthquake that produces the
maximum considered level of ground motion. This flood hazards impact would therefore be less
than significant.
There are currently no existing stormwater drainage systems in the vicinity of the existing
Pacheco Reservoir or Pacheco Creek besides the channel network. Operation of Alternative D
would not increase the rate or amount of surface runoff in a manner which would result in
flooding onsite or offsite, nor would it create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems. This impact (runoff hazards)
would therefore be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the approaches to water handling during construction (e.g., cofferdam and diversion tunnel) and
related changes to peak daily flows for return intervals greater than 10 years, Alternative D
would have similar impact compared to the Proposed Project during construction. Both the
Proposed Project and Alternative D would have beneficial impacts by increasing available
storage and providing incidental reductions in flood flows during some flood events during
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operation. While the Proposed Project would operate according to the Variable Flow Schedule
and Alternative D would operate according to the Fixed Flow Schedule, under Alternative D,
higher mean summer flows of several cubic feet per second would not result in any differences
in downstream flood impacts since flows would still be substantially below the bank full capacity
of both North Fork Pacheco Creek and Pacheco Creek and would not result in flooding;
accordingly, Alternative D would have similar impact to the Proposed Project during operations.
3.12.3.5 Mitigation Measures
No mitigation measures are required.
3.12.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. The geographic scope of potential cumulative water quality
impacts encompasses the primary and extended study area as described in Section 3.12.1.
Primary Study Area
For hydrology and water management impacts in the primary study area, the cumulative
projects that could result in cumulative impacts include the following:
•

Almaden Lake Improvements Project

•

Anderson Dam Federal Energy Regulatory Commission Order of Compliance Project
(FOCP)

•

Anderson Dam Seismic Retrofit Project (ADSRP)

•

Calero Dam Seismic Retrofit Project

•

California High-Speed Rail (HSR) Project

•

Fish and Aquatic Habitat Collaborative Effort (FAHCE)

•

Guadalupe Dam Seismic Retrofit Project

•

Pacheco Creek Restoration Project

•

Purified Water Project

•

South County Recharge

•

Upper Llagas Creek Flood Protection Project

•

Valley Water Additional Conservation and Stormwater Projects and Programs

Two land-based projects in the primary study area would be constructed on or adjacent to
Pacheco Creek: The HSR Project and Pacheco Creek Restoration Project. One land-based
project in the primary study area, the Upper Llagas Creek Flood Protection Project (ULCFPP),
could affect flows in the Pajaro River Watershed. Construction of these three projects could
overlap in time with the Proposed Project and Alternatives A through D and are considered in
this analysis for cumulative impacts related to Impact Hydro-1, Impact Hydro-2, Impact Hydro-3,
and Impact Hydro-4. The remaining nine projects in the primary study area (non-Pajaro
Cumulative Projects) are all Valley Water projects that have the potential to affect regional water
management. However, they are not within the Pajaro River Watershed and would not affect
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flood flows in Pacheco Creek or the Pajaro River. These nine projects are thus considered in
this analysis for cumulative impacts related to Impact Hydro-1, Impact Hydro-2, and Impact
Hydro-3 only.
The selected alternative of the HSR Project runs through Pacheco Pass adjacent to SR 152.
Construction activities associated with the HSR Project could include earth moving that may
alter drainage patterns within Pacheco Creek downstream from the existing reservoir. These
activities have the potential to redirect flood flows and generate flood impacts, particularly if they
were to occur during the same time frame as construction activities for the Proposed Project
and Alternatives A through D. Shallow groundwater at tunneling sites in Pacheco Pass could be
affected by dewatering that in turn could affect groundwater levels. The HSR Project
incorporates floodplain, surface water, and groundwater mitigation strategies, including avoiding
construction in floodplains, development of SWPPPs and BMPs to manage the amount of
stormwater runoff, and minimize development of facilities in areas that may have substantial
groundwater discharge or affect recharge, to reduce hydrology impacts of the HSR Project to
less than significant (CHSRA 2005).
The Pacheco Creek Restoration Project Final Feasibility Report (HTHA 2020) identified a suite
of habitat preservation, enhancement, restoration, and creation needs and opportunities along
Pacheco Creek (near creek mile 4) that could be developed into one or more projects to
generate mitigation credits for the Santa Clara Valley Habitat Agency. The report identified
fifteen restoration opportunities for enhancing desirable physical processes (e.g., floodplain
connectivity, channel dynamism) and morphological complexity, with the intention of selecting
one or more opportunities to move forward into a construction phase. The restoration
opportunities generally include localized excavation and/or placement of restoration elements
within or adjacent to the channel. These activities have the potential to redirect flood flows and
generate flood impacts, particularly if they were to occur during the same time frame as
construction activities for the Project.
The ULCFPP Proposed Action includes construction and improvements along 13.9 miles of
channel in Llagas Creek, East Little Llagas Creek, and West Little Llagas Creek, including
construction of an underground concrete tunnel, channel modifications, diversion channel
excavation, construction or replacement of culverts, installation of maintenance roads and
access ramps, construction of temporary and permanent grade control structures, and upgrades
to bridge crossings (Valley Water 2014). The fundamental purpose and objective of the ULCFPP
design is to reduce the extent of flooding, and construction activities would either reduce
flooding or flooding would remain exactly the same as under existing conditions. Impacts related
to runoff and flood hazards are listed either as no impact or beneficial during construction and
operations, so the ULCFPP is not considered for cumulative impacts under Impact Hydro-4.
Impacts to groundwater recharge are listed as less than significant or no impact during
construction and operations. Given the location outside of the Pacheco Creek watershed, the
lack of surface water impacts, and the limited nature of groundwater impacts, the ULCFPP is
not considered further for cumulative impacts under Impact Hydro-1, Impact Hydro-2, or Impact
Hydro-3.
For Impact Hydro-1, the HSR Project and the Pacheco Creek Restoration Project would not
alter flows in Pacheco Creek in a meaningful way that could impact surface water supply. No
significant modifications to flow regimes, redirection of surface flow out of Pacheco Creek, or
storage facilities are proposed during construction or operations, and there would be no
decrease of surface water supplies in Pacheco Creek. Of the non-Pajaro Cumulative Projects,
the FOCP, ADSRP, and FAHCE have the potential to influence management of Valley Water
CVP supplies, as these three projects involve modifications to facilities and operations of
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Anderson Dam, where CVP supplies are currently stored. However, these projects are not part
of the SWP or CVP system and would not decrease the annual supply of water available to
SWP or CVP contractors, including Valley Water and SBCWD. Valley Water would continue
conjunctive management of their integrated system of surface and groundwater storage to
manage CVP supplies. Once the expanded reservoir is operational, the Proposed Project and
Alternatives A through D would provide beneficial impacts by increasing the annual supply of
water available to Valley Water and SBCWD. The Proposed Project and Alternatives A through
D together with the HSR Project, the Pacheco Creek Restoration Project, and the Non-Pajaro
Cumulative Projects would not result in significant cumulative impacts related to Impact Hydro1. The Project’s incremental contribution would not be cumulatively considerable, and therefore,
would be less than significant.
For Impact Hydro-2 and Impact Hydro-3, the Proposed Project and Alternatives A through D,
together with the HSR Project and the Pacheco Creek Restoration Project, would not result in
significant cumulative impacts. Modifications to flow regimes in Pacheco Creek during
construction of the Proposed Project and Alternatives A through D following removal of North
Fork Dam would not substantially reduce groundwater supplies or be in conflict with or obstruct
implementation of a sustainable groundwater management plan. The HSR Project identifies
specific groundwater mitigation to reduce impacts from construction and operation of project
components on groundwater recharge. The Pacheco Creek Restoration Project includes
groundwater recharge as a restoration goal; it identifies restoration opportunities that would
likely lead to beneficial impacts on groundwater recharge through excavation of secondary
channels and placement of restoration elements to accelerate groundwater recharge. The other
cumulative projects would not contribute to cumulative groundwater impacts. The Non-Pajaro
Watershed Projects are all outside of the Pajaro River Watershed and they would not
cumulatively contribute to interference of groundwater recharge in Pacheco Creek; they would
not impede sustainable management of basins within the PPWD or SBCWD service area. The
portion of the North San Benito Subbasin in Santa Clara County that would be impacted by the
Proposed Project and Alternatives A through D would not cumulatively contribute to groundwater
recharge impacts in the broader Valley Water service area or impact the ability of Valley Water
to manage groundwater in the Santa Clara Subbasin or Llagas Subbasin. Therefore, for Impact
Hydro-2 and Impact Hydro-3, cumulative impacts would not be significant, and the incremental
contributions of the Proposed Project and Alternatives A through D would not be cumulatively
considerable, and would be less than significant.
For Impact Hydro-4, the Proposed Project and Alternatives A through D, together with the HSR
Project and the Pacheco Creek Restoration Project, would not result in significant cumulative
impacts. The Proposed Project and Alternatives A through D would not substantially alter the
flood hazards in North Fork Pacheco Creek or downstream in Pacheco Creek. Implementation
of PAMM WQ-6 would prevent any exceedance of the existing drainage systems (stream
channel) capacity, and permanent post-construction erosion control and drainage measures
would be identified in the SWPPP to reduce flooding. Dam removal, existing reservoir
drawdown, and diversion system construction schedules would time work to occur outside of the
wet season, when rain is unlikely and the risk for high natural inflows is low to avoid situations
that exceed drainage capacities. Operation of the Proposed Project and Alternatives A through
D would reduce flood risk downstream in Pacheco Creek, and release of the environmental
pulse flow would be timed to not coincide with a peak flow from unregulated tributaries that
could result in property damage downstream.
The HSR Project identifies specific floodplain and surface water runoff mitigation to reduce flood
risks to less than significant. The Pacheco Creek Restoration Project includes enhanced
floodplain connectivity as a restoration goal, and it identifies restoration opportunities that may
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lead to increased local flooding. It can be assumed these projects would be developed
consistent with the Santa Clara County General Plan and Santa Clara County Floodplain
Ordinance, and that construction and restoration activities would not significantly increase flood
risk. Therefore, incremental impacts of the Proposed Project and Alternatives A through D would
not be cumulatively considerable and would be less than significant for Impact Hydro-4.
Extended Study Area
For hydrology and water management impacts in the extended study area, the cumulative
projects that could result in cumulative impacts include the following:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project

•

COA Addendum 22

•

Del Puerto Canyon Reservoir

•

Delta Conveyance Project

•

ITP for SWP Operations22

•

Los Vaqueros Reservoir Expansion Project

•

Sites Reservoir Project

•

Reinitiation of Consultation on the Coordinated Long-Term Operation of the CVP and
SWP (ROC on LTO) 22

•

Shasta Lake Water Resources Investigation

The cumulative projects affecting the extended study area would modify CVP and/or SWP
operations. Potential cumulative impacts related to CVP and SWP operations are limited to
Impact Hydro-1. Three of these projects—the COA Addendum, the ITP for SWP Operations,
and ROC on LTO—are included in 2030 future conditions CalSim-II modeling assumptions, and
thus cumulative impacts for these projects are reflected in the water supply and management
analysis presented in this section. Specific quantifiable details regarding the cumulative
hydrology and water management impacts of other projects within the extended study area
were not available, and therefore, the analysis was conducted qualitatively and in the context
that these projects would comply with similar federal, state, and regional regulatory
requirements and processes that would require avoidance or minimization of impacts on
hydrology and water management. For all other listed projects, it is assumed operations would
need to be consistent with the ITP, the 2019 Biological Opinions on the coordinated operations
of the CVP/SWP, and all other regulatory requirements designed to maintain beneficial uses
within the Delta, including municipal and industrial and agricultural beneficial uses.
Because the Proposed Project and Alternatives A through D would: 1) have a minor and lessthan-significant impact on water supplies available to CVP contractors and SWP contractors, 2)
have a minimal impact on Delta interior flows and San Joaquin River Basin flows affecting
surface hydrology, and 3) existing laws and regulations would require avoidance or minimization
of cumulative project water supply and management impacts, implementation of the Proposed
Project and Alternatives A through D would not result in significant cumulative impacts on CVP

22

These cumulative projects are included in the 2030 future conditions baseline modeling.
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and SWP water supplies related to Impact Hydro-1. The Project’s incremental contribution
would not be cumulatively considerable, and therefore, would be less than significant.
3.12.4

Tables and Figures

This section includes tables and figures for this resource area except for Table 3.12-5.
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Figure 3.12-1. Primary Study Area for Hydrology
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Source: Pacheco Pass Water District measured data

Source: Gotvald et al. 2012
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Key: USGS = U.S. Geological Survey

Figure 3.12-4. Pacheco Creek Watersheds
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Key: CM = Creek Mile; USGS = U.S. Geological Survey

Figure 3.12-5. Key Locations, Creeks, Creek Mile Markers, and Physical Features of Pacheco Creek
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Source: Gotvald et al. 2012
Note: x axis shown in log scale

Figure 3.12-6. Estimated Instantaneous Peak Annual Flows in Pacheco Creek at Creek
Mile 8

Source: U.S. Geologic Survey
Notes: Pajaro River as measured at USGS 11159000 Pajaro River at Chittenden, California from 1940 – 1982 and 2007 – 2018.
Pacheco Creek as measured at USGS 11153000 Pacheco Creek Near Dunneville, California from 1940 – 1982 and 2007 - 2018

Figure 3.12-7 Measured Mean Monthly Flows for Pacheco Creek and the Pajaro River
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California Department of Water Resources Bulletin 118

Figure 3.12-8. Groundwater Basins in Valley Water and San Benito County Water District
Boundaries
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Figure 3.12-9. Central Valley Project and State Water Project Facilities and Water Service
Areas
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Source: Measured data from San Benito County Water District records
Note:
Construction conditions from Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003, with
construction conditions starting in 1986 and lasting through the 1987–1992 drought period. Due to similarities in water handling
during construction (e.g., existing dam removal, cofferdam, and diversion facilities at new dam site), the same simulation reflects
operations for the Proposed Project and Alternatives A, B, C, and D during the construction period.

Figure 3.12-14. Groundwater Elevations in Key Well 11-5-13D1: Historical Measured Data
and Simulated Data During the Construction Period of the Proposed Project Under
Existing Conditions (2017)

Source: Measured data from San Benito County Water District records
Note:
Construction conditions from Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003, with
construction conditions starting in 1986 and lasting through the 1987–1992 drought period. Due to similarities in water handling
during construction (e.g., existing dam removal, cofferdam, and diversion facilities at new dam site), the same simulation reflects
operations for the Proposed Project and Alternatives A, B, C, and D during the construction period.

Figure 3.12-15. Groundwater Elevations in Key Well 11-5-13D1: Historical Measured Data
and Simulated Data During the Construction Period for the Proposed Project Under
Future Conditions (2030)
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Table 3.12-1. Modeled Mean Monthly Inflows to Pacheco Reservoir by Water Year Type
Year Type
Month
Parameter
Above
Below
Wet1
Dry1
Critical1
Average1
Normal1
Normal1
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Total

Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)

6,824
7,348
5,079
2,979
445
123
53
18
11
15
139
1,817
24,852

3,561
6,815
3,213
908
309
96
44
11
6
2
758
1,115
16,837

1,085
2,838
1,489
925
190
96
87
73
78
37
53
911
7,860

732
2,096
1,453
360
92
42
25
14
7
27
73
577
5,497

130
510
665
92
42
24
9
3
2
4
5
30
1,517

3,050
4,346
2,751
1,328
245
82
45
23
20
19
172
1,023
13,104

Notes:
1
Simulation period: 1922-2003. Additional information on local hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet

Table 3.12-2. Measured Mean Monthly Flow Volume in Acre-feet in Pacheco Creek by Water Year
Type
Year Type
Month
Above
Below
Wet
Dry
Critical
Average
Normal
Normal
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Total

14,818
10,815
9,167
6,355
435
372
455
408
316
146
127
3,752
47,167

5,920
14,297
5,589
1,021
259
456
429
345
267
18
2,256
2,246
33,103

1,104
3,713
2,131
457
237
230
172
155
107
141
42
533
9,022

540
1,538
1,718
126
63
156
196
95
67
145
199
278
5,119

Source: USGS 11153000 Pacheco Creek Near Dunneville CA, 1940–1982, 2007–2019

235
1,219
101
0
0
0
186
99
58
34
6
0
1,940

5,978
7,075
4,656
2,360
253
268
299
242
180
114
367
1,667
23,457

Note:
Water Year Type based on Sacramento Valley Water Year Index
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Table 3.12-3. Mean Monthly Releases from Pacheco Reservoir and Flow in Pacheco Creek in
Cubic Feet Per Second
2013
2014
2015
2016
2017
2018
2019
Month
PR
PC
PR
PC
PR
PC
PR
PC
PR
PC
PR
PC
PR
PC
Jan

NM

2

NM

0

NM

0

NM

88

NM

818

NM

0

NM

66

Feb

NM

0

NM

0

NM

13

NM

20

NM

814

NM

0

NM

487

Mar

NM

0

NM

0

NM

0

NM

212

NM

99

NM

16

NM

120

Apr

NM

0

NM

0

NM

0

NM

5

NM

23

NM

2

NM

47

May

NM

0

NM

0

9

0

10

0

6

5

4

0

9

8

Jun

NM

0

NM

0

8

0

8

2

5

1

4

0

5

3

Jul

15

0

NM

0

8

0

10

1

10

0

3

0

9

1

Aug

15

0

NM

0

6

0

12

1

12

4

3

0

8

1

Sep

12

2

NM

0

2

0

11

2

7

0

3

0

3

0

Oct

10

0

NM

0

1

0

9

2

5

0

2

0

1

0

Nov

8

0

NM

0

1

0

8

1

5

0

NM

0

NM

0

Dec

NM

0

NM

0

1

0

NM

10

4

0

NM

0

NM

21

Source: Pacheco Pass Water District Measured Data (PR and, USGS 11153000 Pacheco Creek Near Dunneville CA (PC)
Key:
NM = Not measured
PC = Pacheco Creek as measured at United States Geological Survey gage 11153000 Pacheco Creek near Dunneville CA,
approximately 8 miles downstream from North Fork Dam
PR = Pacheco Reservoir releases (does not include spill)

Table 3.12-4. Measured Annual Volume of Water in the Pajaro River and Pacheco Creek by Water
Year Type
Pacheco Creek as percentage of
Pajaro River2
Pacheco Creek3
Pajaro River
Year Type1
Average
Average Annual
Annual Volume
Volume
Percent
(acre-feet)
(acre-feet)
Wet
Above Normal
Below Normal
Dry
Critical
Long-term
Average

188,714
120,736
49,589
37,804
11,148

43,192
30,422
11,612
7,808
2,041

23%
21%
19%
16%
7%

96,650

22,331

19%

Source: United States Geologic Survey
Note:
1
Year Type based on the Sacramento Valley Water Year Type Index
2
As measured at USGS 11159000 Pajaro River at Chittenden, California from 1940–1982 and 2007–2018
3
As measured at USGS 11153000 Pacheco Creek Near Dunneville, California from 1940–1982 and 2007–2018
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Table 3.12-6. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Existing Conditions (2017)
Water Year Type

Wet

Alternative

Parameter

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

51

14

9

10

10

10

8

7

14

112

133

83

51

7

2

1

0

0

0

2

30

45%

18%

1%

-1%

-49%

-76%

-91%

-97%

-98%

-97%

-65%

109%

35

99

47

14

10

8

9

9

9

6

9

13

Flow (cfs)

63

122

53

15

5

2

1

0

0

0

13

18
39%

78%

24%

12%

10%

-50%

-79%

-92%

-98%

-99%

-99%

48%

Baseline1,2

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Construction1,3

Flow (cfs)

18

51

24

16

3

2

1

1

1

1

1

15

44%

91%

27%

41%

-59%

-75%

-80%

-83%

-82%

-93%

-88%

111%

7

16

9

9

5

5

6

6

6

6

5

6

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

12

37

24

6

2

1

0

0

0

0

1

9

61%

131%

162%

-31%

-71%

-87%

-93%

-96%

-98%

-93%

-76%

58%

Baseline1,2

Flow (cfs)

4

2

2

4

2

2

2

2

2

6

5

4

Construction1,3

Flow (cfs)

2

9

11

2

1

0

0

0

0

0

0

0
-88%

Percent Change
Average

Apr

82

Flow (cfs)

Percent Change
Critical

Mar

113

Construction1,3

Percent Change
Dry

Feb

77

Baseline1,2
Percent Change
Below Normal

Jan

-48%

267%

354%

-61%

-56%

-77%

-93%

-97%

-98%

-99%

-98%

Baseline1,2

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Construction1,3

Flow (cfs)

50

78

45

23

4

1

1

0

0

0

3

17

49%

33%

17%

-1%

-54%

-78%

-90%

-95%

-95%

-96%

-55%

77%

Percent Change

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year
Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing reservoir
and the confluence of North Fork and South Fork Pacheco Creek.
3
For the construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As
similar water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for
the Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-7. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Existing Conditions (2017)
Water Year
Type

Wet

Alternative

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Baseline1,2

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Construction1,3

Flow (cfs)

Percent Change
Above Normal

12

2

1

0

0

0

3

57

1%

-34%

-70%

-90%

-97%

-97%

-96%

-56%

38%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

123

243

103

28

8

2

1

0

0

0

24

34

31%

12%

7%

7%

-37%

-76%

-88%

-98%

-99%

-99%

27%

19%

Baseline1,2

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Construction1,3

Flow (cfs)

33

100

47

29

4

2

2

2

2

1

1

28

19%

34%

14%

21%

-47%

-68%

-72%

-73%

-74%

-90%

-85%

46%

17

51

30

12

5

4

4

4

4

5

4

13

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Average

99

2%

Flow (cfs)

Percent Change
Critical

164

Construction1,3

Percent Change
Dry

264
10%

Baseline1,2
Percent Change
Below Normal

221
20%

22

73

45

10

2

1

0

0

0

1

2

17

27%

43%

51%

-18%

-65%

-86%

-93%

-96%

-98%

-88%

-64%

33%

4

9

11

4

1

1

1

1

1

4

3

3

3

16

20

2

1

0

0

0

0

0

0

0

-25%

69%

81%

-53%

-61%

-77%

-92%

-97%

-98%

-99%

-98%

-87%

Baseline1,2

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Construction1,3

Flow (cfs)

98

155

88

43

6

1

1

0

0

0

5

32

22%

16%

10%

1%

-40%

-73%

-87%

-92%

-93%

-94%

-35%

34%

Percent Change

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year
Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing reservoir and
the confluence of North Fork and South Fork Pacheco Creek.
3
For the construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As similar
water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for the
Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-8. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Existing Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1,2
Construction1,3

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

207

270

178

106

16

5

4

3

3

3

4

44

Flow (cfs)

244

297

184

109

11

1

0

0

0

0

1

58

100%

100%

-71%

29%

Percent Change

Above Normal

-34%

-79%

-97%

103

244

105

26

10

3

3

3

2

1

17

30

Flow (cfs)

134

269

114

28

6

0

0

0

0

0

23

35

100%

100%

33%

17%
20

29%

10%

8%

10%

-39%

-90%

-94%

100%

Baseline1,2

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

Construction1,3

Flow (cfs)

33

105

48

30

3

1

1

1

1

0

0

28

17%

29%

14%

26%

-51%

-82%

-77%

-73%

-82%

-92%

-99%

42%

Baseline1,2

Flow (cfs)

16

54

31

10

2

1

1

1

1

2

2

11

Construction1,3

Flow (cfs)

19

73

47

9

0

0

0

0

0

0

1

16

18%

35%

51%

-14%

-79%

-97%

-99%

-99%

-99%

-88%

-56%

42%

Baseline1,2

Flow (cfs)

2

8

10

2

0

0

0

0

0

2

1

1

Construction1,3

Flow (cfs)

0

12

19

1

0

0

0

0

0

0

0

0

100%

100%

-96%

2

5

24

Percent Change
Average

2%

Flow (cfs)

Percent Change
Critical

3%

Construction1,3

Percent Change
Dry

10%

Baseline1,2
Percent Change
Below Normal

18%

100%

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change

-85%

54%

92%

-61%

-93%

-95%

-98%

-99%

100%

88

148

87

44

8

3

3

2

2

105

169

96

46

5

0

0

0

0

0

4

32

19%

14%

10%

4%

-40%

-84%

-92%

-93%

-95%

-95%

-20%

30%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index.
Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing reservoir and
the confluence of North Fork and South Fork Pacheco Creek.
3
For the Construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As similar
water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for the
Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-9. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Future Conditions (2030)
Water Year
Type

Wet

Alternative
Baseline1,2

Parameter
Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Above Normal

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

88

48

13

9

10

10

10

8

8

22

123

152

90

47

7

2

1

0

0

0

7

40

42%

13%

2%

-1%

-49%

-81%

-89%

-97%

-98%

-97%

-15%

83%

47

95

56

18

11

8

9

9

9

7

6

9

76

125

58

17

5

2

1

1

1

0

3

22

62%

31%

4%

-5%

-55%

-78%

-89%

-91%

-93%

-99%

-53%

143%

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Flow (cfs)

14

41

24

13

2

1

1

1

1

0

1

11

36%

81%

92%

51%

-59%

-82%

-87%

-87%

-85%

-95%

-86%

95%

8

22

15

9

6

7

7

7

7

7

6

8

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Average

Mar

135

Construction1,3

Percent Change
Critical

Feb

87

Baseline1,2
Percent Change
Dry

Jan

14

51

30

8

1

1

0

0

0

0

1

11

65%

137%

103%

-13%

-79%

-91%

-95%

-97%

-99%

-94%

-79%

35%

4

2

3

5

2

2

2

2

2

6

5

4

2

10

12

2

1

0

0

0

0

0

0

1

-45%

312%

294%

-63%

-59%

-85%

-93%

-97%

-98%

-99%

-98%

-87%

Baseline1,2

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Construction1,3

Flow (cfs)

54

85

49

21

4

1

1

0

0

0

3

20

45%

32%

18%

0%

-56%

-83%

-90%

-94%

-95%

-97%

-56%

75%

Percent Change

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year
Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For the baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing
reservoir and the confluence of North Fork and South Fork Pacheco Creek.
3
For the Construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As
similar water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for
the Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-10. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Future Conditions (2030)
Water Year Type

Alternative
Baseline1,2

Parameter
Flow (cfs)

Wet

Construction1,3

Flow (cfs)

Percent Change
Above Normal

May
18

Jun
8

Jul
8

Aug
7

Sep
7

Oct
6

Nov
12

Dec
59

241

299

175

91

11

2

1

0

0

0

11

77

18%

7%

1%

0%

-36%

-77%

-87%

-96%

-98%

-97%

-6%

31%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

149

247

113

31

8

2

1

1

1

0

4

40

25%

14%

2%

-2%

-43%

-73%

-82%

-84%

-87%

-99%

-38%

45%

Baseline1,2

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Construction1,3

Flow (cfs)

26

78

45

24

3

1

1

1

1

0

1

20

16%

30%

35%

26%

-50%

-79%

-84%

-78%

-78%

-93%

-84%

42%

20

70

42

14

5

5

5

5

5

5

5

16

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Average

Apr
91

Flow (cfs)

Percent Change
Critical

Mar
172

Construction1,3

Percent Change
Dry

Feb
280

Baseline1,2
Percent Change
Below Normal

Jan
204

25

99

58

13

1

0

0

0

0

1

2

20

27%

43%

37%

-7%

-76%

-91%

-95%

-97%

-98%

-91%

-66%

25%

4

10

13

5

1

1

1

1

1

4

3

3

3

17

22

2

0

0

0

0

0

0

0

0

-23%

72%

73%

-55%

-63%

-85%

-93%

-97%

-98%

-99%

-98%

-86%

Baseline1,2

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Construction1,3

Flow (cfs)

104

165

94

40

6

1

1

1

0

0

4

37

20%

14%

9%

1%

-44%

-79%

-87%

-91%

-92%

-95%

-37%

31%

Percent Change

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year
Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For the baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing reservoir
and the confluence of North Fork and South Fork Pacheco Creek.
3
For the construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As similar
water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for the
Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-11. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for the Proposed Project (Construction
Period) Under Future Conditions (2030)
Water Year Type
Wet

Alternative
Baseline1,2

Parameter
Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Above Normal

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

191

98

15

4

4

3

3

2

10

65

262

334

194

99

9

0

0

0

0

0

9

79

15%

6%

1%

0%

-37%

-90%

-95%

-100%

-100%

-100%

-3%

22%

134

244

121

31

10

4

4

4

3

2

2

29

162

272

123

30

6

1

1

1

1

0

1

37

21%

11%

2%

-2%

-46%

-86%

-79%

-77%

-81%

-100%

-36%

31%

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Flow (cfs)

26

78

46

23

2

0

0

0

0

0

0

17

17%

21%

31%

30%

-58%

-96%

-97%

-80%

-99%

-94%

-97%

32%

19

76

45

12

2

2

2

2

2

3

3

14

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Baseline1,2

Flow (cfs)

Construction1,3

Flow (cfs)

Percent Change
Average

Mar

315

Construction1,3

Percent Change
Critical

Feb

229

Baseline1,2
Percent Change
Dry

Jan

21

102

61

11

0

0

0

0

0

0

1

20

10%

34%

36%

-3%

-93%

-98%

-99%

-99%

-100%

-94%

-60%

39%

2

9

12

2

0

0

0

0

0

2

1

1

0

13

20

1

0

0

0

0

0

0

0

0

-78%

50%

75%

-68%

-94%

-96%

-99%

-99%

-100%

-100%

-100%

-96%

Baseline1,2

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Construction1,3

Flow (cfs)

111

179

101

42

4

0

0

0

0

0

3

37

16%

11%

8%

2%

-45%

-91%

-92%

-91%

-96%

-97%

-25%

25%

Percent Change

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year
Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
For the baseline, Creek Mile 0 includes controlled releases and spill from the existing reservoir and the runoff contributions from the drainage area between the existing reservoir
and the confluence of North Fork and South Fork Pacheco Creek.
3
For the construction period, Creek Mile 0 includes natural inflow from the North Fork Pacheco Creek watershed above the confluence with South Fork Pacheco Creek. As similar
water handling methods would be applied for the Proposed Project and Alternatives A, B, C, and D during the construction period, the same simulation reflects flows for the
Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-12. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for the Proposed Project Under Existing
Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1
Proposed

Parameter
Flow (cfs)

Project1

Flow (cfs)

Percent Change
Above
Normal
Below
Normal

Baseline1
Proposed

Flow (cfs)
Project1

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

4

0

0

1

8

9

10

10

10

8

7

6

9

9

10

12

13

11

13

13

13

12

10

9

111%

2020%

2632%

1339%

68%

27%

35%

35%

35%

51%

53%

59%

3

2

1

2

7

8

9

9

9

6

5

4

10

10

11

13

13

11

13

13

13

11

10

9

172%

473%

923%

682%

94%

39%

45%

45%

45%

79%

86%

127%

Flow (cfs)

5

2

2

2

6

6

7

7

7

9

7

6

Flow (cfs)

10

10

13

13

13

10

12

12

12

12

11

9

97%

348%

478%

508%

131%

61%

63%

63%

63%

45%

46%

48%

4

3

1

4

5

5

6

6

6

6

5

4

Percent Change
Proposed

Flow (cfs)
Project1

Baseline1

Flow (cfs)

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

Mar

Proposed Project1

Percent Change
Critical

Feb

Baseline1

Baseline1
Dry

Flow (cfs)

Percent Change

Jan

10

11

14

16

13

10

11

11

11

11

10

9

144%

253%

1208%

319%

174%

88%

84%

84%

84%

84%

91%

106%

4

2

2

3

2

2

2

2

2

6

5

4

9

12

14

16

12

9

9

9

9

11

10

9

132%

387%

520%

475%

686%

400%

367%

367%

367%

93%

100%

115%

Baseline1

Flow (cfs)

4

2

1

2

6

6

7

7

7

7

6

5

Proposed Project1

Flow (cfs)

10

10

12

14

13

10

12

12

12

12

10

9

129%

458%

884%

550%

128%

62%

64%

64%

64%

64%

68%

80%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability
Model simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-13. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for the Proposed Project Under Existing
Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1
Proposed

Parameter
Flow (cfs)

Project1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

77

113

82

51

14

9

10

10

10

8

7

14

35

62

48

40

13

11

13

13

13

12

10

10

-55%

-45%

-41%

-22%

-7%

28%

35%

35%

35%

50%

54%

-28%
13

35

99

47

14

10

8

9

9

9

6

9

Flow (cfs)

12

31

22

13

14

11

13

13

13

11

10

10

-65%

-68%

-54%

-4%

34%

40%

45%

45%

45%

78%

19%

-26%

Baseline1

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Proposed Project1

Flow (cfs)

11

13

14

14

13

10

12

12

12

12

11

10

-14%

-53%

-26%

24%

74%

62%

64%

64%

64%

45%

46%

36%

7

16

9

9

5

5

6

6

6

6

5

6

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

Apr

Flow (cfs)

Baseline1

Critical

Mar

Proposed Project1

Percent Change
Dry

Feb

Baseline1
Percent Change
Below Normal

Jan

11

13

19

16

13

10

11

11

11

11

10

9

47%

-21%

112%

79%

157%

89%

84%

84%

84%

84%

92%

54%

4

2

2

4

2

2

2

2

2

6

5

4

10

12

15

16

12

9

9

9

9

11

10

9

133%

385%

513%

299%

684%

399%

366%

366%

366%

93%

100%

115%

Baseline1

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Proposed Project1

Flow (cfs)

18

31

27

23

13

10

12

12

12

12

10

10

-45%

-47%

-29%

0%

52%

62%

64%

64%

64%

64%

58%

2%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-14. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for the Proposed Project Under Existing
Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1
Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Flow (cfs)

Percent Change
Above Normal

18

10

11

10

10

10

10

37

-5%

30%

43%

46%

47%

64%

51%

-10%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

72

150

71

26

16

10

11

10

10

8

20

25

-24%

-31%

-26%

-2%

27%

44%

55%

60%

61%

103%

8%

-13%

Baseline1

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Proposed Project1

Flow (cfs)

26

61

36

27

14

9

10

10

10

10

9

22

-7%

-19%

-12%

11%

62%

61%

65%

67%

66%

54%

54%

12%

17

51

30

12

5

4

4

4

4

5

4

13

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

87
-11%

Flow (cfs)

Baseline1

Critical

128
-21%

Proposed Project1

Percent Change
Dry

190
-21%

Baseline1
Percent Change
Below Normal

142
-23%

20

47

40

19

12

8

9

9

8

9

9

16

19%

-6%

34%

54%

170%

114%

112%

116%

118%

95%

91%

22%

4

9

11

4

1

1

1

1

1

4

3

3

9

18

23

15

10

6

7

6

6

9

7

7

120%

95%

106%

291%

693%

401%

400%

414%

417%

109%

123%

142%

Baseline1

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Proposed Project1

Flow (cfs)

65

106

69

42

15

9

10

9

9

9

11

24

-19%

-21%

-14%

0%

39%

63%

73%

77%

78%

77%

47%

0%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-15. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for the Proposed Project Under Existing
Conditions (2017)
Jan
Aug
Water Year Type
Alternative
Parameter
Feb
Mar
Apr
May
Jun
Jul
Sep
Oct
Nov
Dec
Baseline1

Wet

Proposed

Flow (cfs)

Project1

Flow (cfs)

Percent Change
Above Normal

16

5

4

3

3

3

4

44

167

220

145

95

15

6

6

6

6

5

6

40

-20%

-19%

-19%

-11%

-8%

42%

67%

79%

84%

105%

71%

-9%
30

103

244

105

26

10

3

3

3

2

1

17

Flow (cfs)

83

177

80

25

13

6

6

5

5

4

19

26

-20%

-27%

-24%

-2%

30%

67%

90%

106%

111%

199%

11%

-14%

Baseline1

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

20

Proposed Project1

Flow (cfs)

26

69

37

26

10

5

6

6

6

6

5

21

-9%

-16%

-11%

9%

67%

81%

87%

92%

90%

83%

88%

9%

16

54

31

10

2

1

1

1

1

2

2

11

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change

Average

106

Flow (cfs)

Baseline1

Critical

178

Proposed Project1

Percent Change
Dry

270

Baseline1
Percent Change
Below Normal

207

19

52

42

16

8

4

4

4

4

5

5

14

15%

-4%

32%

55%

299%

256%

237%

247%

262%

128%

132%

24%

2

8

10

2

0

0

0

0

0

2

1

1

6

16

21

10

6

3

3

3

2

4

3

3

230%

92%

109%

444%

1282%

556%

494%

520%

525%

153%

211%

340%

Baseline1

Flow (cfs)

88

148

87

44

8

3

3

2

2

2

5

24

Proposed Project1

Flow (cfs)

73

121

76

43

11

5

5

5

5

5

7

24

-17%

-18%

-13%

-2%

35%

84%

105%

118%

122%

117%

53%

-3%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period:
1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-16. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for the Proposed Project Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Proposed

Parameter

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Above Normal

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

1

8

9

10

10

10

8

7

5

8

8

8

11

13

11

13

13

13

12

10

9

147%

2934%

6568%

1893%

64%

27%

34%

34%

34%

54%

57%

72%

4

1

0

1

7

8

9

9

9

7

6

5

9

10

11

11

13

11

13

13

13

12

10

9

117%

809%

2214%

980%

86%

35%

41%

41%

41%

57%

61%

71%

Flow (cfs)

5

2

1

3

5

6

6

6

6

8

7

5

Flow (cfs)

10

11

12

14

13

10

11

11

11

12

10

9

108%

328%

792%

367%

160%

79%

78%

78%

78%

52%

56%

64%

5

3

1

4

6

7

7

7

7

7

6

5

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

Mar

0

Proposed Project1
Baseline1

Critical

Feb

3

Baseline1
Percent Change
Dry

Jan

10

11

12

15

13

10

11

11

11

12

10

9

111%

253%

747%

323%

129%

59%

56%

56%

56%

65%

69%

78%

4

2

2

3

2

2

2

2

2

6

5

4

9

12

14

16

12

9

9

9

9

11

10

9

132%

407%

531%

414%

673%

392%

360%

360%

360%

93%

100%

114%

Baseline1

Flow (cfs)

4

2

1

2

6

7

7

7

7

7

6

5

Proposed Project1

Flow (cfs)

9

10

11

13

13

10

12

12

12

12

10

9

125%

493%

1009%

534%

122%

59%

61%

61%

61%

61%

65%

76%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability
Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-17. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for the Proposed Project Under Future
Conditions (2030)
Water Year Type

Alternative
Baseline1

Parameter
Flow (cfs)

Wet

Proposed Project1

Flow (cfs)

Percent Change
Above Normal

May
13

Jun
9

Jul
10

Aug
10

Sep
10

Oct
8

Nov
8

Dec
22

39

69

37

28

13

11

13

13

13

12

11

11

-55%

-49%

-58%

-41%

-4%

27%

34%

34%

34%

54%

37%

-51%

47

95

56

18

11

8

9

9

9

7

6

9

Flow (cfs)

18

19

37

13

14

11

13

13

13

12

10

10

-61%

-80%

-34%

-27%

25%

35%

42%

42%

41%

57%

62%

11%

Baseline1

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Proposed Project1

Flow (cfs)

11

12

13

14

13

10

11

11

11

12

10

9

5%

-45%

7%

66%

117%

80%

78%

78%

78%

52%

56%

71%

8

22

15

9

6

7

7

7

7

7

6

8

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

Apr
48

Flow (cfs)

Baseline1

Critical

Mar
88

Proposed Project1

Percent Change
Dry

Feb
135

Baseline1
Percent Change
Below Normal

Jan
87

11

13

18

15

13

10

11

11

11

12

10

9

31%

-39%

17%

74%

120%

59%

56%

56%

56%

65%

70%

19%

4

2

3

5

2

2

2

2

2

6

5

4

10

12

15

16

12

9

9

9

9

11

10

9

133%

404%

387%

239%

671%

391%

359%

359%

359%

92%

99%

114%

Baseline1

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Proposed Project1

Flow (cfs)

20

31

25

19

13

10

12

12

12

12

10

10

-45%

-52%

-39%

-12%

56%

59%

61%

61%

61%

61%

57%

-13%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year
Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-18. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for the Proposed Project Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

204

280

172

91

18

8

8

7

7

6

12

59

Flow (cfs)

Percent Change
Above Normal

17

10

11

10

10

9

14

47

-3%

31%

41%

45%

46%

68%

22%

-19%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

90

140

91

27

16

10

11

11

11

9

11

29

-24%

-35%

-17%

-15%

20%

38%

50%

51%

52%

76%

62%

4%

Baseline1

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Proposed Project1

Flow (cfs)

22

50

34

24

13

9

9

9

9

10

9

17

1%

-17%

3%

29%

104%

90%

91%

90%

87%

63%

64%

26%

20

70

42

14

5

5

5

5

5

5

5

16

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

72
-21%

Flow (cfs)

Baseline1

Critical

121
-30%

Proposed Project1

Percent Change
Dry

215
-23%

Baseline1
Percent Change
Below Normal

157
-23%

22

62

45

20

12

8

9

9

9

9

9

17

13%

-12%

6%

46%

139%

76%

74%

76%

78%

74%

70%

9%

4

10

13

5

1

1

1

1

1

4

3

3

9

19

24

15

10

6

7

6

6

9

7

7

117%

91%

88%

225%

694%

415%

388%

402%

405%

110%

122%

143%

Baseline1

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Proposed Project1

Flow (cfs)

71

111

70

37

14

9

10

9

9

9

10

26

-19%

-23%

-19%

-7%

44%

63%

69%

73%

73%

74%

47%

-6%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-19. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for the Proposed Project Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

229

315

191

98

15

4

4

3

3

2

10

65

Flow (cfs)

Percent Change
Above Normal

14

6

7

6

6

5

11

53

-5%

45%

66%

78%

84%

113%

18%

-18%
29

134

244

121

31

10

4

4

4

3

2

2

Flow (cfs)

105

168

102

26

12

6

7

6

6

5

7

30

-21%

-31%

-16%

-15%

21%

54%

75%

79%

85%

136%

210%

3%

Baseline1

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Proposed Project1

Flow (cfs)

21

55

36

23

9

4

5

5

5

5

4

16

-3%

-15%

2%

26%

126%

150%

144%

140%

129%

102%

120%

22%

19

76

45

12

2

2

2

2

2

3

3

14

Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Baseline1
Proposed

Flow (cfs)
Project1

Flow (cfs)

Percent Change
Average

79
-20%

Flow (cfs)

Baseline1

Critical

140
-27%

Proposed Project1

Percent Change
Dry

250
-21%

Baseline1
Percent Change
Below Normal

184
-19%

21

70

48

17

8

4

5

4

4

5

5

16

11%

-9%

7%

46%

256%

166%

145%

154%

166%

104%

92%

11%

2

9

12

2

0

0

0

0

0

2

1

1

6

16

22

10

6

2

3

3

2

4

3

3

227%

87%

88%

315%

1294%

601%

479%

503%

507%

155%

213%

351%

Baseline1

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Proposed Project1

Flow (cfs)

80

128

77

37

10

5

5

5

5

5

7

27

-17%

-21%

-17%

-8%

40%

89%

102%

112%

117%

116%

57%

-7%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-20. Simulated Mean Annual Pacheco Reservoir Operations for the Proposed Project Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Proposed Project1

Volume (AF)

23,858

16,354

7,596

5,277

1,456

12,579
-4%

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Proposed

Project1

-4%

-4%

-4%

-4%

0

0

0

0

0

0

Volume (AF)

10,074

14,605

16,696

9,790

10,945

11,953

Percent Change
Baseline1,2
Proposed

Project1

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

2,675

8,163

6,697

11,507

15,234

7,993

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2

Volume (AF)

5,496

5,123

4,919

4,140

2,659

4,630

Proposed Project1

Volume (AF)

8,013

8,092

8,257

8,298

7,831

8,102

Percent Change
Baseline1,2

Volume (AF)

46%
17,930

58%
10,336

68%
2,984

100%
1,692

195%
12

75%
8,049

Proposed Project1

Volume (AF)

7,521

1,479

0

263

0

2,654

Percent Change
Baseline1,2

Volume (AF)

-58%
551

-86%
500

-100%
455

-84%
361

-100%
212

-67%
435

Proposed Project1

Volume (AF)

6,879

5,527

4,981

4,934

4,162

5,524

Volume (AF)

1149%
4,261

1005%
3,672

996%
3,330

1268%
2,436

1861%
1,155

1170%
3,158

Volume (AF)

129,961

117,911

111,658

118,285

91,645

116,858

2950%

3111%

3253%

4756%

7832%

3600%

Percent Change
Baseline1,2
Storage

-4%
Volume (AF)

Proposed

Project1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive Strategy and
Instructions for Operation of Pacheco Reservoir (Micko 2014).
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-21. Simulated Mean Annual Pacheco Reservoir Operations for the Proposed Project Under Future Conditions (2030)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

27,421

18,037

6,433

6,870

1,622

13,860

Proposed Project1

Volume (AF)

26,325

17,316

6,176

6,596

1,557

13,306

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Proposed

Project1

-4%

-4%

-4%

-4%

-4%

0

0

0

0

0

0

Volume (AF)

13,461

10,619

11,177

10,104

8,822

11,236

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

5,733

6,507

7,895

12,907

14,841

9,007

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Proposed

Project1

Percent Change
Baseline1,2

Volume (AF)

4,177

4,100

3,675

3,937

2,177

3,728

Proposed Project1

Volume (AF)

7,804

8,097

8,116

8,211

7,829

7,994

Percent Change
Baseline1,2

Volume (AF)

87%
21,986

97%
12,564

121%
2,454

109%
2,489

260%
76

114%
9,509

Proposed Project1

Volume (AF)

6,887

2,061

0

293

0

2,452

Percent Change
Baseline1,2

Volume (AF)

-69%
695

-84%
681

-100%
514

-88%
570

-100%
238

-74%
563

Proposed Project1

Volume (AF)

6,021

5,391

4,278

4,568

3,212

4,864

Volume (AF)

766%
3,630

692%
3,367

731%
2,316

701%
2,573

1247%
945

764%
2,715

Volume (AF)

121,996

119,318

100,491

104,382

65,094

105,327

3261%

3443%

4239%

3957%

6787%

3780%

Percent Change
Baseline1,2
Storage

-4%
Volume (AF)

Proposed

Project1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014).
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-22. Simulated Mean Annual Water Operations of the Proposed Project for Valley Water Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Parameter
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow1

Volume (AF)

21,472

14,718

6,837

4,750

1,310

11,322

Supplemental CVP Inflows1

Volume (AF)

6,885

12,621

14,535

8,276

10,535

9,880

Withdrawals1

Water Supply

Volume (AF)

2,352

6,846

5,847

9,318

12,812

6,722

Habitat Releases1

Volume (AF)

7,212

7,283

7,431

7,468

7,048

7,292

Spills1

Volume (AF)

5,669

1,227

0

150

0

2,006

Evaporation1
Storage1

Volume (AF)
Volume (AF)

6,189
118,353

5,056
108,859

4,569
103,145

4,515
109,151

3,942
86,536

5,043
107,660

Note:
1
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-23. Simulated Mean Annual Water Operations of the Proposed Project for Valley Water Under Future Conditions (2030)
Above
Below
Long-term
Variable
Parameter
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow1

Volume (AF)

23,692

15,584

5,558

5,936

1,401

11,975

Supplemental CVP Inflows1

Volume (AF)

11,498

8,932

9,962

9,361

8,730

9,979

Water Supply Withdrawals1

Volume (AF)

5,365

5,912

6,511

10,687

13,184

7,847

Habitat Releases1

Volume (AF)

7,023

7,287

7,304

7,390

7,046

7,195

Spills1

Volume (AF)

6,037

1,814

0

231

0

2,146

Evaporation1

Volume (AF)
Volume (AF)

5,526
112,284

4,945
109,509

4,032
94,498

4,312
98,204

3,035
61,124

4,522
97,921

Storage1

Note:
1
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-24. Simulated Mean Annual Water Operations of the Proposed Project for San Benito County Water District Under Existing
Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Parameter
Wet
Normal
Normal
Average
Natural Inflow1

Volume (AF)

2,386

1,635

760

528

146

1,258

Supplemental CVP Inflows1

Volume (AF)

3,189

1,983

2,161

1,515

410

2,073

Withdrawals1

Water Supply

Volume (AF)

323

1,316

850

2,189

2,422

1,271

Habitat Releases1

Volume (AF)

801

809

826

830

783

810

Spills1

Volume (AF)

1,852

252

0

112

0

648

Evaporation1

Volume (AF)
Volume (AF)

690
12,621

471
9,969

412
9,275

419
10,398

220
5,461

481
10,104

Storage1

Note:
1
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-25. Simulated Mean Annual Water Operations of the Proposed Project for San Benito County Water District Under Future
Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Parameter
Wet
Normal
Normal
Average
Natural Inflow1

Volume (AF)

2,632

1,732

618

Inflows1

Volume (AF)

1,963

1,687

1,215

Water Supply Withdrawals1

Volume (AF)

368

596

1,384

Supplemental CVP
Habitat

Releases1

660

156

1,331

743

92

1,257

2,220

1,657

1,160

Volume (AF)

780

810

812

821

783

799

Spills1

Volume (AF)

850

247

0

62

0

307

Evaporation1

Volume (AF)
Volume (AF)

495
9,673

446
9,685

246
6,141

256
6,266

176
3,970

342
7,422

Storage1

Note:
1
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on reservoir operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-26. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for the Proposed Project Under
Existing Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Variation
Parameter
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

503,459

482,942

484,813

481,963

470,557

487,759

Proposed Project5

Volume (AF)

503,385

485,057

484,298

482,493

472,848

488,395

0%

0%

0%

0%

0%

0%

Baseline5

Volume (AF)

86,978

79,778

70,455

63,770

52,402

72,866

Proposed Project5

Volume (AF)

216,936

197,562

182,951

182,147

144,241

189,897

149%

148%

160%

186%

175%

161%

Baseline5

Volume (AF)

71,192

76,958

81,549

81,872

89,218

78,849

Proposed Project5

Volume (AF)

75,412

81,005

87,093

81,884

89,294

81,701

6%

5%

7%

0%

0%

4%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

66,254

63,727

67,669

64,256

70,427

66,248

Proposed Project5

Volume (AF)

66,046

66,006

66,931

66,470

65,834

66,196

0%

4%

-1%

3%

-7%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-27. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for the Proposed Project Under
Future Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Variation
Variable
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

498,341

482,951

463,079

473,558

426,138

473,396

Proposed Project5

Volume (AF)

499,731

481,979

466,055

476,548

435,984

476,322

0%

0%

1%

1%

2%

1%

Percent Change
Baseline5

Volume (AF)

118,360

109,905

83,304

80,556

63,246

94,234

Proposed Project5

Volume (AF)

239,840

228,749

182,925

184,357

128,480

199,061

103%

108%

120%

129%

103%

111%

Baseline5

Volume (AF)

91,131

90,032

99,558

99,160

91,664

94,378

Proposed Project5

Volume (AF)

95,621

91,481

101,944

101,428

90,578

96,740

5%

2%

2%

2%

-1%

3%

Percent Change

Percent Change
Baseline5

Volume (AF)

74,638

78,339

76,730

70,596

66,392

73,683

Proposed Project5

Volume (AF)

73,198

82,660

76,192

70,203

64,098

73,343

-2%

6%

-1%

-1%

-3%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water deliveries modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-28. Simulated Mean Annual CVP Deliveries for San Benito County Water District for the Proposed Project Under Existing
Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Variation
Variable
Wet
Normal
Normal
Average
Annual CVP
Deliveries1

Baseline2

Volume (AF)

25,482

22,856

22,989

21,424

13,866

22,068

Proposed Project2

Volume (AF)

28,038

24,157

24,514

21,815

13,514

23,367

10%

6%

7%

2%

-3%

6%

Percent Change

Note:
1
Includes CVP deliveries to SBCWD out of San Luis Reservoir
2
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on CVP deliveries modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-29. Simulated Mean Annual CVP Deliveries for San Benito County Water District for the Proposed Project Under Future
Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Variation
Variable
Wet
Normal
Normal
Average
Annual CVP
Deliveries1

Baseline2

Volume (AF)

26,824

25,915

24,450

21,912

13,096

23,214

Proposed Project2

Volume (AF)

28,567

27,431

24,576

22,096

12,902

23,993

6%

6%

1%

1%

-1%

3%

Percent Change

Note:
1
Includes CVP deliveries to SBCWD out of San Luis Reservoir
2
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on CVP deliveries modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-30. Simulated Flows (Exports) at Jones Pumping Plant Averaged by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
Baseline1
Baseline1
Year Type
Percent
Percent
Project1,2
Project1,2
Change
Change
Flow (cfs)
Flow (cfs)
Flow (cfs)
Flow (cfs)
Wet
Above Normal
Below Normal
Dry
Critical
Average

3,601
3,265
3,171
2,935
2,223
3,130

3,610
3,260
3,154
2,912
2,226
3,125

0.3%
-0.1%
-0.5%
-0.8%
0.2%
-0.2%

3,366
3,149
3,264
3,124
2,296
3,109

3,363
3,168
3,263
3,119
2,291
3,109

-0.1%
0.6%
0.0%
-0.2%
-0.2%
0.0%

Note:
1
Values based on CalSim-II simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
As CalSim-II simulates contract allocations and assumes delivery of full allocation for the State Water Project and Central Valley
Project, the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second

Table 3.12-31. Simulated Central Valley Project South of Delta Ag Allocations by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
1
Baseline
Baseline1
Year Type
Percent
Percent
Project1
Project1
Change
Change
Percent
Percent
Percent
Percent
Wet
Above
Normal
Below Normal
Dry
Critical
Average

71%

71%

0%

66%

66%

0%

52%

52%

-1%

57%

58%

2%

49%
41%
23%
51%

48%
40%
23%
50%

-2%
-2%
0%
-1%

49%
43%
23%
51%

48%
43%
23%
50%

-1%
0%
-1%
0%

Note:
1
Values based on CalSim-II simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
As CalSim-II simulates contract allocations and assumes delivery of full allocation for the State Water Project and Central Valley
Project, the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D.
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Table 3.12-32. Simulated Central Valley Project South of Delta Municipal and Industrial
Allocations by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
1
Baseline
Baseline1
Year Type
Percent
Percent
Project1
Project1
Change
Change
Percent
Percent
Percent
Percent
Wet
Above
Normal
Below Normal
Dry
Critical
Average

91%

91%

0%

89%

89%

0%

83%

82%

0%

84%

84%

0%

81%
77%
67%
81%

79%
76%
67%
81%

-2%
-1%
0%
0%

80%
77%
66%
81%

79%
77%
66%
80%

-1%
0%
0%
0%

Note:
1
Values based on CalSim-II simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
As CalSim-II simulates contract allocations and assumes delivery of full allocation for the State Water Project and Central Valley
Project, the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D.

Table 3.12-33. Simulated Flows (Exports) at Banks Pumping Plant Averaged by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
1
Baseline
Baseline1
Year Type
Percent
Percent
Project1
Project1
Change
Change
Flow (cfs)
Flow (cfs)
Flow (cfs)
Flow (cfs)
Wet
Above
Normal
Below
Normal
Dry
Critical
Average

4,860

4,870

0.2%

4,753

4,738

-0.3%

4,151

4,143

-0.2%

3,906

3,915

0.2%

3,933

3,916

-0.4%

3,480

3,475

-0.1%

2,938
1,749
3,721

2,922
1,745
3,716

-0.5%
-0.2%
-0.1%

2,536
1,611
3,473

2,535
1,611
3,468

0.0%
0.0%
-0.1%

Note:
1
Values based on CalSim-II simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
As CalSim-II simulates contract allocations and assumes delivery of full allocation for the State Water Project and Central Valley
Project, the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D.
Key:
cfs = cubic feet per second
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Table 3.12-34. Simulated State Water Project South of Delta Allocations by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Proposed
Proposed
1
Baseline
Baseline1
Year Type
Percent
Percent
Project1
Project1
Change
Change
Percent
Percent
Percent
Percent
Wet
Above
Normal
Below Normal
Dry
Critical
Average

82%

83%

0%

78%

76%

-2%

70%

71%

1%

68%

68%

0%

64%
51%
31%
63%

64%
51%
31%
63%

-1%
0%
0%
-1%

60%
42%
27%
58%

60%
42%
27%
58%

-1%
-1%
0%
-1%

Note:
1
Values based on CalSim-II simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
As CalSim-II simulates contract allocations and assumes delivery of full allocation for the State Water Project and Central Valley
Project, the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D.

Table 3.12-35. Average Groundwater Storage Conditions near Pacheco Creek for the Proposed
Project (Construction Period) Under Existing Conditions (2017)
Time
Construction
Variable
Baseline
Difference Percent
Alternative
Period
Period
1941–1947

Volume (AF)

300

244

-56

-19%

1986–1992

Volume (AF)

230

175

-55

-24%

1941–1947

Volume (AF)

1,372

1,175

-197

-14%

1986–1992

Volume (AF)

886

735

-151

-17%

1941–1947

Volume (AF)

3,042

2,637

-405

-13%

1986–1992

Volume (AF)

1,518

1,255

-263

-17%

1941–1947

Volume (AF)

15,082

14,856

-226

-1%

1986–1992

Volume (AF)

8,793

8,150

-643

-7%

Total Groundwater Reach
1 and Groundwater Reach Average
21

Volume (AF)

1,394

1,164

230

-16%

Total Groundwater Reach
3 and Groundwater Reach Average
41

Volume (AF)

14,217

13,449

768

-5%

Groundwater Reach 11
Groundwater Reach 21
Groundwater Reach 31
Groundwater Reach 41

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922–2003. Additional
information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Due to similarities in water handling during construction (e.g., existing dam removal, cofferdam, and diversion facilities at new
dam site), the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D during the
construction period.
Key:
AF = acre-feet
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Table 3.12-36. Average Groundwater Storage Conditions near Pacheco Creek for the Proposed
Project (Construction Period) Under Future Conditions (2030)
Time
Construction
Variable
Baseline
Difference Percent
Alternative
Period
Period
-58

-19%

174

-60

-26%

1,172

-199

-15%

739

-156

-17%

3,045

2,644

-401

-13%

Volume (AF)

1,529

1,264

-265

-17%

1941–1947

Volume (AF)

15,110

14,906

-204

-1%

1986–1992

Volume (AF)

9,069

8,444

-624

-7%

Total Groundwater
Reach 1 and
Groundwater Reach 21

Average

Volume (AF)

1,400

1,163

237

-17%

Total Groundwater
Reach 3 and
Groundwater Reach 41

Average

Volume (AF)

14,377

13,629

747

-5%

Groundwater Reach 11
Groundwater Reach 21
Groundwater Reach 31
Groundwater Reach 41

1941–1947

Volume (AF)

300

1986–1992

Volume (AF)

234

1941–1947

Volume (AF)

1,372

1986–1992

Volume (AF)

895

1941–1947

Volume (AF)

1986–1992

242

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922–2003. Additional
information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Due to similarities in water handling during construction (e.g., existing dam removal, cofferdam, and diversion facilities at new
dam site), the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D during the
construction period.
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Table 3.12-37. Average Groundwater Storage Conditions near Pacheco Creek for the Proposed
Project Under Existing Conditions (2017)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
Critical
term
Dry
Normal Normal
Average
Baseline1
Groundwater
Reach 1

Groundwater
Reach 2

Volume (AF)

296

292

283

274

206

275

Volume (AF)

300

300

300

300

300

300

Difference

Percent
Change

1%

3%

6%

9%

46%

9%

Baseline1

Volume (AF)

1,341

1,308

1,282

1,188

910

1,230

Proposed Project1 Volume (AF)

1,375

1,369

1,370

1,367

1,360

1,369

3%

5%

7%

15%

49%

11%

Volume (AF)

2,951

2,732

2,716

2,289

1,615

2,539

Volume (AF)

3,122

3,048

3,031

2,944

2,747

3,002

6%

12%

12%

29%

70%

18%

Volume (AF)

15,032

14,083

14,395

13,564

10,581

13,813

Volume (AF)

15,237

14,949

14,931

14,598

14,044

14,827

1%

6%

4%

8%

33%

7%

Proposed

Project1

Percent
Change

Difference
Baseline1

Groundwater
Reach 3

Proposed

Project1

Percent
Change

Difference
Baseline1

Groundwater
Reach 4

Proposed

Project1

Difference

Percent
Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year
Type based on Sacramento Valley Water Year Index. Additional information on water operations modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-38. Average Groundwater Storage Conditions near Pacheco Creek for the Proposed
Project Under Future Conditions (2030)
Year Type
Groundwater
Alternative Variable
Above
Below
Long-term
Basin
Wet
Dry
Critical
Normal
Normal
Average
Groundwater
Reach 1

Groundwater
Reach 2

Groundwater
Reach 3

Groundwater
Reach 4

Baseline1

Volume (AF)

293

297

279

280

207

276

Proposed
Project1

Volume (AF)

300

300

300

300

300

300

Difference

Percent
Change

2%

1%

8%

7%

45%

9%

Baseline1

Volume (AF)

1,335

1,338

1,231

1,258

918

1,238

Proposed
Project1

Volume (AF)

1,375

1,369

1,369

1,368

1,360

1,369

Difference

Percent
Change

3%

2%

11%

9%

48%

11%

Baseline1

Volume (AF)

2,934

2,847

2,492

2,533

1,659

2,565

Proposed
Project1

Volume (AF)

3,117

3,081

2,987

2,977

2,759

3,005

Difference

Percent
Change

6%

8%

20%

18%

66%

17%

Baseline1

Volume (AF)

14,938

14,561

13,972

14,186

11,065

13,969

Proposed
Project1

Volume (AF)

15,232

15,066

14,801

14,748

14,122

14,860

Difference

Percent
Change

2%

3%

6%

4%

28%

6%

Notes:
1

Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year Type
based on Sacramento Valley Water Year Index. Additional information on water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.

Key:
AF = acre-feet
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Table 3.12-39. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for the Proposed Project Under Existing Conditions (2017)
Proposed
SGMA Threshold
Baseline
Project
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

82

82

5,000

82

82

17,000

82

82

Coyote Valley1
Llagas

Subbasin1

Notes:
1
Values based on WEAP simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003
Key:
SGMA = Sustainable Groundwater Management Act

Table 3.12-40. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for the Proposed Project Under Future Conditions (2030)
Proposed
SGMA Threshold
Baseline
Project
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

77

78

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP simulations. Simulation period: 1922–2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-41. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for the
Proposed Project (Construction Period) Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8 Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

N/A

8

13

18

15

13

11

Percent Change

N/A

547%

98%

65%

89%

103%

179%

Baseline1

91

92

634

1,159

1,178

1,260

1,253

N/A

393

932

1,467

1,486

1,547

1,542

Percent Change

N/A

329%

47%

27%

26%

23%

23%

Baseline1

533

537

1,089

1,717

1,759

1,872

1,867

N/A

597

1,279

2,012

2,077

2,204

2,200

Percent Change

N/A

11%

17%

17%

18%

18%

18%

Baseline1

774

779

1,570

2,429

2,492

2,656

2,650

N/A

892

1,751

2,657

2,738

2,885

2,879

Percent Change

N/A

15%

12%

9%

10%

9%

9%

Baseline1

906

911

1,826

2,955

3,037

3,197

3,194

N/A

1,007

1,961

3,040

3,161

3,386

3,380

N/A

11%

7%

3%

4%

6%

6%

1,300

1,306

2,573

3,928

4,050

4,254

4,252

N/A

1,351

2,723

4,111

4,228

4,466

4,464

N/A

3%

6%

5%

4%

5%

5%

1,678

1,687

3,473

5,183

5,361

5,662

5,664

N/A

1,774

3,506

5,183

5,361

5,663

5,665

N/A

5%

1%

0%

0%

0%

0%

1,996

2,009

4,065

6,120

6,366

6,757

6,771

N/A

2,199

4,234

6,306

6,535

6,894

6,910

Construction Period1

Construction

Construction

Construction

Period1

Period1

Period1

Construction Period1

1.02

1.67

2.00

2.50

3.33

Percent Change
Baseline1
Construction

Period1

5

Percent Change
Baseline1
Construction

Period1

10

Percent Change
Baseline1
Construction

Period1

20

Percent Change
Baseline1
Construction Period1

50

Percent Change

N/A

9%

4%

3%

3%

2%

2%

2,469

2,483

4,801

7,336

7,563

7,945

7,948

N/A

2,695

5,205

7,855

8,082

8,464

8,466

N/A

9%

8%

7%

7%

7%

7%

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix. Due to similarities in water handling during construction (e.g., existing dam removal, cofferdam, and diversion
facilities at new dam site), the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D
during the construction period.
Key:
cfs = cubic feet per second
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Table 3.12-42. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for the
Proposed Project (Construction Period) Under Future Conditions (2030)
Return
At Dam
Mile 0 Mile 2 Mile 4 Mile 6 Mile 8 Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

N/A

8

15

19

16

14

12

Percent Change

N/A

592%

97%

57%

79%

95%

137%

Baseline1

213

215

637

1,220

1,246

1,330

1,323

N/A

438

986

1,582

1,611

1,687

1,682

Percent Change

N/A

104%

55%

30%

29%

27%

27%

Baseline1

531

533

1,077

1,651

1,688

1,788

1,784

N/A

622

1,337

2,128

2,181

2,293

2,287

Percent Change

N/A

17%

24%

29%

29%

28%

28%

Baseline1

776

780

1,592

2,398

2,462

2,585

2,582

N/A

889

1,702

2,639

2,721

2,857

2,854

Percent Change

N/A

14%

7%

10%

11%

11%

11%

Baseline1

963

969

1,972

3,067

3,167

3,341

3,337

N/A

1,091

2,178

3,188

3,280

3,454

3,448

N/A

13%

10%

4%

4%

3%

3%

1,358

1,366

2,787

4,240

4,385

4,624

4,624

N/A

1,398

2,904

4,357

4,478

4,730

4,731

N/A

2%

4%

3%

2%

2%

2%

1,747

1,756

3,740

5,729

5,964

6,336

6,343

N/A

1,912

3,839

5,729

5,964

6,337

6,346

N/A

9%

3%

0%

0%

0%

0%

2,341

2,354

4,542

6,879

7,105

7,482

7,485

N/A

2,410

4,730

7,006

7,234

7,607

7,610

Construction Period1

Construction

Construction

Construction

Period1

Period1

Period1

Construction Period1

1.02

1.67

2.00

2.50

3.33

Percent Change
Baseline1
Construction

Period1

5

Percent Change
Baseline1
Construction

Period1

10

Percent Change
Baseline1
Construction

Period1

20

Percent Change
Baseline1
Construction Period1

50

Percent Change

N/A

2%

4%

2%

2%

2%

2%

2,453

2,467

4,818

7,112

7,348

7,736

7,746

N/A

2,478

4,823

7,113

7,349

7,737

7,747

N/A

0%

0%

0%

0%

0%

0%

Note:
1
Values based on Daily Operations and Routing Model future conditions (2030) simulations. Simulation period: 1922-2003.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix. Due to similarities in water handling during construction (e.g., existing dam removal, cofferdam, and diversion
facilities at new dam site), the same simulation reflects operations for the Proposed Project and Alternatives A, B, C, and D
during the construction period.
Key:
cfs = cubic feet per second
N/A = not applicable
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Table 3.12-43. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for the
Proposed Project Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

13

14

21

25

21

20

17

1112%

1082%

205%

128%

175%

207%

336%

91

92

634

1,159

1,178

1,260

1,253

16

17

475

990

1,010

1,070

1,066

-82%

-82%

-25%

-15%

-14%

-15%

-15%

533

537

1,089

1,717

1,759

1,872

1,867

18

18

684

1,365

1,421

1,544

1,540

-97%

-97%

-37%

-20%

-19%

-17%

-18%

774

779

1,570

2,429

2,492

2,656

2,650

18

19

936

1,881

1,964

2,124

2,119

-98%

-98%

-40%

-23%

-21%

-20%

-20%

906

911

1,826

2,955

3,037

3,197

3,194

19

21

1,168

2,180

2,254

2,426

2,423

Percent Change

-98%

-98%

-36%

-26%

-26%

-24%

-24%

Baseline1

1,300

1,306

2,573

3,928

4,050

4,254

4,252

653

657

1,589

2,942

3,068

3,288

3,288

Percent Change

-50%

-50%

-38%

-25%

-24%

-23%

-23%

Baseline1

1,678

1,687

3,473

5,183

5,361

5,662

5,664

1,200

1,208

2,647

4,371

4,521

4,818

4,825

Percent Change

-28%

-28%

-24%

-16%

-16%

-15%

-15%

Baseline1

1,996

2,009

4,065

6,120

6,366

6,757

6,771

1,552

1,561

3,119

4,932

5,143

5,504

5,504

Proposed Project1

1.02

Percent Change
Baseline1
Proposed

Project1

1.67

Percent Change
Baseline1
Proposed

Project1

2.00

Percent Change
Baseline1
Proposed

Project1

2.50

Percent Change
Baseline1
Proposed Project1

Proposed

Proposed

Proposed

Project1

Project1

Project1

3.33

5

10

20

Percent Change

-22%

-22%

-23%

-19%

-19%

-19%

-19%

Baseline1

2,469

2,483

4,801

7,336

7,563

7,945

7,948

2,064

2,077

4,396

6,722

6,950

7,312

7,325

-16%

-16%

-8%

-8%

-8%

-8%

-8%

Proposed Project1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-44. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for the
Proposed Project Under Future Conditions (2030)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

13

14

21

26

23

21

18

1022%

1033%

187%

111%

153%

184%

259%

213

215

637

1,220

1,246

1,330

1,323

16

16

566

1,111

1,131

1,195

1,191

-93%

-92%

-11%

-9%

-9%

-10%

-10%

531

533

1,077

1,651

1,688

1,788

1,784

16

16

705

1,440

1,494

1,611

1,607

-97%

-97%

-35%

-13%

-11%

-10%

-10%

776

780

1,592

2,398

2,462

2,585

2,582

16

18

942

1,841

1,923

2,086

2,082

-98%

-98%

-41%

-23%

-22%

-19%

-19%

963

969

1,972

3,067

3,167

3,341

3,337

18

20

1,243

2,257

2,353

2,526

2,520

Percent Change

-98%

-98%

-37%

-26%

-26%

-24%

-24%

Baseline1

1,358

1,366

2,787

4,240

4,385

4,624

4,624

409

411

2,018

3,534

3,682

3,929

3,931

Percent Change

-70%

-70%

-28%

-17%

-16%

-15%

-15%

Baseline1

1,747

1,756

3,740

5,729

5,964

6,336

6,343

1,212

1,219

2,721

4,685

4,877

5,218

5,217

Percent Change

-31%

-31%

-27%

-18%

-18%

-18%

-18%

Baseline1

2,341

2,354

4,542

6,879

7,105

7,482

7,485

1,597

1,606

3,207

5,066

5,202

5,468

5,465

Proposed Project1

1.02

Percent Change
Baseline1
Proposed

Project1

1.67

Percent Change
Baseline1
Proposed

Project1

2.00

Percent Change
Baseline1
Proposed

Project1

2.50

Percent Change
Baseline1
Proposed Project1

Proposed

Proposed

Proposed

Project1

Project1

Project1

3.33

5

10

20

Percent Change

-32%

-32%

-29%

-26%

-27%

-27%

-27%

Baseline1

2,453

2,467

4,818

7,112

7,348

7,736

7,746

2,184

2,198

4,481

6,629

6,856

7,207

7,226

-11%

-11%

-7%

-7%

-7%

-7%

-7%

Proposed Project1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model future conditions (2030) simulations. Simulation period: 1922-2003.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-45. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative A Under Existing Conditions
(2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
A1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1

8

9

10

10

10

8

7

6

3

3

6

11

10

12

14

14

14

14

9

6

-25%

598%

1557%

1200%

25%

43%

44%

45%

46%

74%

36%

12%

3

2

1

2

7

8

9

9

9

6

5

4

Flow (cfs)

5

3

7

15

10

12

14

14

14

14

8

8

Alternative

A1

Baseline1

42%

101%

542%

823%

49%

60%

59%

61%

62%

127%

60%

101%

Flow (cfs)

5

2

2

2

6

6

7

7

7

9

7

6

Flow (cfs)

6

5

13

15

11

12

14

14

14

14

10

7

28%

95%

468%

599%

92%

94%

90%

91%

90%

60%

33%

23%

4

3

1

4

5

5

6

6

6

6

5

4

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change

7

5

13

18

12

13

14

14

14

14

10

9

66%

68%

1143%

386%

139%

135%

130%

131%

132%

128%

85%

103%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative A1

Flow (cfs)

9

8

17

20

12

13

14

14

14

14

10

10

Percent Change
Average

Apr

0

Flow (cfs)

Percent Change

Critical

Mar

0

Alternative A1
Baseline1

Dry

Feb

4

Baseline1
Percent Change
Below Normal

Jan

128%

234%

657%

603%

649%

627%

610%

612%

612%

140%

101%

141%

Baseline1

Flow (cfs)

4

2

1

2

6

6

7

7

7

7

6

5

Alternative A1

Flow (cfs)

6

5

10

15

11

13

14

14

14

14

9

8

38%

149%

760%

616%

87%

96%

93%

95%

95%

95%

55%

57%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability Model
simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-46. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1
Alternative

A1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

77

113

82

51

14

9

10

10

10

8

7

14

Flow (cfs)

Percent Change
Above Normal

10

12

14

14

14

14

9

8

-29%

44%

44%

45%

46%

74%

37%

-46%
13

35

99

47

14

10

8

9

9

9

6

9

Flow (cfs)

8

24

20

16

11

13

14

14

14

14

9

9

-78%

-75%

-58%

12%

4%

61%

59%

61%

61%

127%

4%

-34%

Baseline1

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Alternative A1

Flow (cfs)

7

7

14

16

11

13

14

14

14

14

10

8

-41%

-74%

-27%

42%

45%

95%

90%

91%

90%

60%

33%

14%

7

16

9

9

5

5

6

6

6

6

5

6

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change

Average

43
-15%

Flow (cfs)

Baseline1

Critical

51
-38%

Alternative A1

Percent Change
Dry

54
-52%

Baseline1
Percent Change
Below Normal

32
-59%

8

7

18

18

12

13

14

14

14

14

10

9

2%

-57%

92%

107%

124%

135%

130%

131%

131%

128%

86%

51%

4

2

2

4

2

2

2

2

2

6

5

4

9

8

18

20

12

13

14

14

14

14

10

10

129%

238%

644%

387%

647%

626%

609%

610%

611%

140%

101%

141%

Baseline1

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Alternative A1

Flow (cfs)

16

25

28

26

11

13

14

14

14

14

10

9

-54%

-58%

-27%

13%

26%

96%

93%

95%

95%

95%

46%

-10%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and naturally inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-47. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

A1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Flow (cfs)

Percent Change
Above Normal

15

12

12

11

11

12

9

35

-22%

47%

53%

60%

62%

96%

33%

-16%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

67

143

69

28

13

11

12

11

11

11

19

24

-29%

-34%

-28%

7%

3%

68%

74%

83%

85%

175%

1%

-16%

Baseline1

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Alternative A1

Flow (cfs)

22

55

35

29

12

11

12

12

12

12

8

20

-19%

-26%

-13%

19%

36%

97%

95%

99%

97%

73%

37%

4%

17

51

30

12

5

4

4

4

4

5

4

13

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Average

90
-8%

Flow (cfs)

Baseline1

Critical

131
-19%

Alternative A1

Percent Change
Dry

183
-24%

Baseline1
Percent Change
Below Normal

139
-24%

17

42

39

22

10

11

12

11

11

12

8

16

-1%

-18%

28%

74%

132%

180%

179%

186%

191%

152%

84%

21%

4

9

11

4

1

1

1

1

1

4

3

3

9

15

26

18

10

10

11

11

11

11

7

8

117%

56%

134%

384%

648%

713%

763%

794%

804%

175%

124%

181%

Baseline1

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Alternative A1

Flow (cfs)

62

99

70

45

12

11

12

12

11

12

10

23

-22%

-25%

-13%

7%

18%

102%

109%

118%

120%

119%

36%

-5%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-48. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water Year
Type

Wet

Alternative
Baseline1
Alternative

A1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

207

270

178

106

16

5

4

3

3

3

4

44

Flow (cfs)

Percent Change
Above
Normal

Below Normal

Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change

99

12

7

7

7

6

7

5

38

-7%

-26%

64%

84%

103%

111%

164%

44%

-16%

103

244

105

26

10

3

3

3

2

1

17

30

79

170

78

27

10

7

7

7

6

6

18

24

-24%

-30%

-26%

6%

0%

103%

122%

149%

158%

369%

4%

-18%

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

20

Flow (cfs)

22

63

37

28

8

7

8

8

8

7

4

20

-21%

-23%

-12%

17%

33%

136%

132%

141%

138%

115%

59%

0%

16

54

31

10

2

1

1

1

1

2

2

11

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Average

148
-17%

Alternative A1
Baseline1

Critical

213
-21%

Baseline1
Percent Change
Dry

164
-21%

15

46

40

18

6

6

7

7

6

7

4

14

-4%

-14%

26%

78%

225%

423%

399%

425%

460%

226%

119%

22%

2

8

10

2

0

0

0

0

0

2

1

1

5

12

24

14

6

6

6

6

6

6

3

4

213%

51%

139%

634%

1193%

1317%

1326%

1424%

1481%

278%

220%

465%

Baseline1

Flow (cfs)

88

148

87

44

8

3

3

2

2

2

5

24

Alternative A1

Flow (cfs)

71

115

77

46

9

7

7

7

7

7

6

22

-20%

-22%

-12%

5%

9%

144%

168%

194%

202%

193%

38%

-8%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-49. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative A Under Future Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
A1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1

8

9

10

10

10

8

7

5

3

3

5

10

10

12

14

14

14

14

9

6

-17%

862%

3726%

1752%

27%

44%

42%

45%

45%

82%

37%

17%

4

1

0

1

7

8

9

9

9

7

6

5

Flow (cfs)

4

4

7

15

10

12

14

14

14

14

9

7

1%

242%

1405%

1288%

44%

53%

52%

52%

53%

88%

42%

33%

5

2

1

3

5

6

6

6

6

8

7

5

Baseline1

Flow (cfs)

Alternative A1

Flow (cfs)

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change

7

5

13

16

11

13

14

14

14

14

10

8

47%

102%

819%

448%

122%

123%

118%

118%

117%

79%

48%

43%

5

3

1

4

6

7

7

7

7

7

6

5

7

5

12

18

12

13

14

14

14

14

10

9

37%

50%

744%

397%

99%

96%

91%

92%

92%

96%

59%

78%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative A1

Flow (cfs)

9

8

17

19

12

13

14

14

14

14

10

10

Percent Change
Average

Apr

0

Flow (cfs)

Baseline1

Critical

Mar

0

Alternative A1

Percent Change
Dry

Feb

3

Baseline1
Percent Change
Below Normal

Jan

126%

240%

665%

528%

639%

619%

600%

601%

601%

139%

101%

140%

Baseline1

Flow (cfs)

4

2

1

2

6

7

7

7

7

7

6

5

Alternative A1

Flow (cfs)

6

4

10

15

11

13

14

14

14

14

9

8

36%

163%

898%

618%

86%

93%

89%

91%

91%

92%

52%

52%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability Model
simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-50. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative A Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
A1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

48

13

9

10

10

10

8

8

22

36

65

48

39

10

13

14

14

14

14

9

8

-59%

-52%

-45%

-19%

-24%

44%

42%

45%

45%

82%

19%

-64%
9

47

95

56

18

11

8

9

9

9

7

6

Flow (cfs)

12

24

30

16

11

13

14

14

14

14

9

8

-74%

-75%

-47%

-10%

-3%

54%

52%

52%

53%

87%

44%

-11%

Baseline1

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Alternative A1

Flow (cfs)

8

9

17

17

11

13

14

14

14

14

10

8

-24%

-60%

34%

93%

85%

123%

118%

118%

117%

79%

48%

49%

8

22

15

9

6

7

7

7

7

7

6

8

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Average

Apr

88

Flow (cfs)

Baseline1

Critical

Mar

135

Alternative A1

Percent Change
Dry

Feb

87

Baseline1
Percent Change
Below Normal

Jan

7

7

17

18

12

13

14

14

14

14

10

9

-12%

-68%

16%

104%

91%

96%

91%

91%

92%

96%

60%

20%

4

2

3

5

2

2

2

2

2

6

5

4

9

8

18

20

12

13

14

14

14

14

10

10

128%

245%

486%

314%

637%

618%

598%

600%

600%

139%

100%

140%

Baseline1

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Alternative A1

Flow (cfs)

17

28

29

24

11

13

14

14

14

14

10

9

-54%

-57%

-30%

12%

31%

93%

89%

91%

91%

91%

45%

-24%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-51. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative A Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
A1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

91

18

8

8

7

7

6

12

59

153

211

133

82

14

11

12

12

11

12

13

45

-25%

-25%

-23%

-10%

-18%

50%

51%

59%

61%

106%

10%

-24%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

85

145

84

30

13

12

12

12

12

11

10

27

-29%

-33%

-24%

-5%

-3%

59%

62%

65%

67%

119%

45%

-3%

Baseline1

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Alternative A1

Flow (cfs)

19

46

38

27

11

11

12

12

12

12

8

16

-12%

-22%

13%

42%

74%

146%

142%

140%

136%

99%

54%

18%

20

70

42

14

5

5

5

5

5

5

5

16

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Average

Apr

172

Flow (cfs)

Baseline1

Critical

Mar

280

Alternative A1

Percent Change
Dry

Feb

204

Baseline1
Percent Change
Below Normal

Jan

19

55

45

23

10

11

12

11

11

12

8

17

-6%

-21%

6%

65%

105%

128%

122%

127%

130%

114%

58%

9%

4

10

13

5

1

1

1

1

1

4

3

3

9

15

27

19

10

10

11

11

11

11

7

8

112%

53%

112%

301%

652%

749%

743%

774%

782%

176%

124%

182%

Baseline1

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Alternative A1

Flow (cfs)

67

108

73

42

12

11

12

12

11

12

10

25

-23%

-25%

-14%

6%

23%

104%

105%

112%

114%

115%

36%

-10%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-52. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative A Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

191

98

15

4

4

3

3

2

10

65

181

246

152

90

12

7

7

7

6

7

10

50

-21%

-22%

-21%

-9%

-22%

73%

82%

103%

112%

186%

6%

-22%

134

244

121

31

10

4

4

4

3

2

2

29

100

173

94

29

10

7

7

7

7

6

6

27

-25%

-29%

-22%

-5%

-7%

83%

94%

100%

110%

225%

168%

-4%

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Flow (cfs)

18

52

39

25

7

6

7

7

7

7

4

14

-16%

-20%

12%

39%

82%

256%

239%

231%

213%

167%

101%

12%

19

76

45

12

2

2

2

2

2

3

3

14

Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
A1

Flow (cfs)

Percent Change
Average

Mar

315

Alternative A1
Baseline1

Critical

Feb

229

Baseline1
Percent Change
Dry

Jan

18

63

47

20

6

6

7

7

6

7

4

15

-7%

-17%

6%

68%

190%

285%

248%

268%

292%

172%

72%

10%

2

9

12

2

0

0

0

0

0

2

1

1

5

13

25

14

6

6

6

6

6

6

3

4

207%

47%

113%

455%

1212%

1480%

1292%

1382%

1435%

281%

221%

475%

Baseline1

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Alternative A1

Flow (cfs)

77

125

81

43

8

6

7

7

7

7

6

26

-20%

-22%

-13%

4%

15%

157%

165%

184%

194%

193%

41%

-12%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-53. Simulated Mean Annual Pacheco Reservoir Operations for Alternative A Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Alternative A1

Volume (AF)

23,858

16,354

7,596

5,277

1,456

12,579

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

A1

-4%

-4%

-4%

-4%

-4%

0

0

0

0

0

0

Volume (AF)

7,943

12,063

13,953

9,180

11,427

10,366

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

2,352

6,847

5,100

9,333

11,361

6,385

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

A1

Percent Change
Baseline1,2

Volume (AF)

5,496

5,123

4,919

4,140

2,659

4,630

Alternative A1

Volume (AF)

6,976

7,546

8,090

8,571

9,342

7,947

Percent Change
Baseline1,2

Volume (AF)

27%
17,930

47%
10,336

64%
2,984

107%
1,692

251%
12

72%
8,049

Alternative A1

Volume (AF)

8,351

1,554

0

191

0

2,912

Percent Change
Baseline1,2

Volume (AF)

-53%
551

-85%
500

-100%
455

-89%
361

-100%
212

-64%
435

Alternative A1

Volume (AF)

6,337

5,349

5,006

4,891

4,377

5,353

Volume (AF)

1051%
4,261

970%
3,672

1001%
3,330

1256%
2,436

1962%
1,155

1131%
3,158

Volume (AF)

131,074

121,843

114,685

121,357

98,149

119,941

2976%

3219%

3344%

4882%

8395%

3698%

Percent Change
Baseline1,2
Storage

-4%
Volume (AF)

Alternative

A1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-54. Simulated Mean Annual Pacheco Reservoir Operations for Alternative A Under Future Conditions (2030)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

27,421

18,037

6,433

6,870

1,622

13,860

Alternative A1

Volume (AF)

26,325

17,316

6,176

6,596

1,557

13,306

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

A1

-4%

-4%

-4%

-4%

-4%

0

0

0

0

0

0

Volume (AF)

11,378

10,306

12,012

10,197

7,696

10,576

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

5,018

5,912

5,845

10,383

12,438

7,435

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

A1

Percent Change
Baseline1,2

Volume (AF)

4,177

4,100

3,675

3,937

2,177

3,728

Alternative A1

Volume (AF)

6,851

7,469

8,292

8,401

9,323

7,905

Percent Change
Baseline1,2

Volume (AF)

64%
21,986

82%
12,564

126%
2,454

113%
2,489

328%
76

112%
9,509

Alternative A1

Volume (AF)

8,733

2,401

304

272

0

3,123

Percent Change
Baseline1,2

Volume (AF)

-60%
695

-81%
681

-88%
514

-89%
570

-100%
238

-67%
563

Alternative A1

Volume (AF)

5,995

5,787

4,481

4,765

3,548

5,043

Volume (AF)

763%
3,630

750%
3,367

771%
2,316

736%
2,573

1389%
945

796%
2,715

Volume (AF)

125,144

122,526

107,052

109,665

73,416

110,394

3348%

3539%

4523%

4162%

7667%

3966%

Percent Change
Baseline1,2
Storage

-4%
Volume (AF)

Alternative

A1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-55. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water Alternative A Under Existing
Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Parameter
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

503,459

482,942

484,813

481,963

470,557

487,759

Alternative A5

Volume (AF)

503,497

484,138

484,215

482,024

471,844

488,041

0%

0%

0%

0%

0%

0%

Baseline5

Volume (AF)

86,978

79,778

70,455

63,770

52,402

72,866

Alternative A5

Volume (AF)

218,051

201,462

185,710

185,265

150,462

192,900

151%

153%

164%

191%

187%

165%

Baseline5

Volume (AF)

71,192

76,958

81,549

81,872

89,218

78,849

Alternative A5

Volume (AF)

76,071

81,929

87,076

82,951

88,913

82,216

7%

6%

7%

1%

0%

4%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

66,254

63,727

67,669

64,256

70,427

66,248

Alternative A5

Volume (AF)

66,293

65,382

66,928

66,880

66,778

66,412

0%

3%

-1%

4%

-5%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas, and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-56. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative A Under Future
Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Variable
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

498,341

482,951

463,079

473,558

426,138

473,396

Alternative A5

Volume (AF)

498,712

483,281

465,019

476,812

432,532

475,529

0%

0%

0%

1%

2%

0%

Baseline5

Volume (AF)

118,360

109,905

83,304

80,556

63,246

94,234

Alternative A5

Volume (AF)

242,862

231,913

189,274

189,630

136,444

203,985

105%

111%

127%

135%

116%

116%

Baseline5

Volume (AF)

91,131

90,032

99,558

99,160

91,664

94,378

Alternative A5

Volume (AF)

95,538

92,672

103,256

101,952

90,118

97,192

5%

3%

4%

3%

-2%

3%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

74,638

78,339

76,730

70,596

66,392

73,683

Alternative A5

Volume (AF)

73,186

82,693

75,901

71,241

64,792

73,588

-2%

6%

-1%

1%

-2%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas, and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-57. Average Groundwater Storage Conditions near Pacheco Creek for Alternative A Under Existing Conditions (2017)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
term
Dry
Critical
Normal
Normal
Average
Baseline1
Groundwater
Reach 1

Volume (AF)

296

292

283

274

206

275

Alternative A1 Volume (AF)

300

300

300

300

300

300

1%

3%

6%

9%

46%

9%

Volume (AF)

1,341

1,308

1,282

1,188

910

1,230

Volume (AF)

1,375

1,369

1,371

1,368

1,363

1,370

3%

5%

7%

15%

50%

11%

Volume (AF)

2,951

2,732

2,716

2,289

1,615

2,539

Volume (AF)

3,140

3,093

3,079

3,040

2,971

3,076

6%

13%

13%

33%

84%

21%

Percent
Change

Difference
Baseline1

Groundwater
Reach 2

Alternative

A1

Percent
Change

Difference
Baseline1

Groundwater
Reach 3

Groundwater
Reach 4

Alternative

A1

Difference

Percent
Change

Baseline1

Volume (AF)

15,032

14,083

14,395

13,564

10,581

13,813

Alternative A1 Volume (AF)

15,282

15,051

14,990

14,762

14,313

14,942

2%

7%

4%

9%

35%

8%

Difference

Percent
Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922 – 2003, results averaged based on
Sacramento Valley Water Year Type Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources
and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-58. Average Groundwater Storage Conditions near Pacheco Creek for Alternative A Under Future Conditions (2030)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
term
Dry
Critical
Normal
Normal
Average
Groundwater
Reach 1

Baseline1

Volume (AF)

293

297

279

280

207

276

Alternative A1

Volume (AF)

300

300

300

300

300

300

Difference

Percent
Change

2%

1%

8%

7%

45%

9%

Volume (AF)

1,335

1,338

1,231

1,258

918

1,238

Volume (AF)

1,375

1,369

1,370

1,369

1,364

1,370

3%

2%

11%

9%

49%

11%

Volume (AF)

2,934

2,847

2,492

2,533

1,659

2,565

Volume (AF)

3,147

3,102

3,066

3,052

2,973

3,079

7%

9%

23%

20%

79%

20%

Baseline1
Groundwater
Reach 2

Alternative

A1

Percent
Change

Difference
Baseline1

Groundwater
Reach 3

Groundwater
Reach 4

Alternative

A1

Difference

Percent
Change

Baseline1

Volume (AF)

14,938

14,561

13,972

14,186

11,065

13,969

Alternative A1

Volume (AF)

15,301

15,115

14,930

14,864

14,348

14,971

Difference

Percent
Change

2%

4%

7%

5%

30%

7%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922 – 2003, results averaged based on
Sacramento Valley Water Year Type Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources
and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-59. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative A Under Existing Conditions (2017)
SGMA Threshold
Baseline
Alternative A
Groundwater Basin
Volume (acre-feet) Number of Years Threshold Met2
North County Santa Clara1

278,000

82

82

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP Simulations. Simulation period: 1922-2003. Additional information on hydrologic and water
operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003.
Key:
SGMA = Sustainable Groundwater Management Act

Table 3.12-60. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
Alternative A Under Future Conditions (2030)
SGMA Threshold
Baseline
Alternative A
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

77

78

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP Simulations. Simulation period: 1922-2003. Additional information on hydrologic and water
operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003.
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-61. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for Alternative
A Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

14

14

25

29

25

24

21

1161%

1093%

271%

167%

231%

275%

452%

91

92

634

1,159

1,178

1,260

1,253

19

19

469

984

1,003

1,064

1,059

-79%

-79%

-26%

-15%

-15%

-16%

-15%

533

537

1,089

1,717

1,759

1,872

1,867

19

20

678

1,419

1,459

1,551

1,547

-96%

-96%

-38%

-17%

-17%

-17%

-17%

774

779

1,570

2,429

2,492

2,656

2,650

20

20

962

1,934

2,005

2,142

2,138

-97%

-97%

-39%

-20%

-20%

-19%

-19%

906

911

1,826

2,955

3,037

3,197

3,194

20

20

1,172

2,207

2,285

2,433

2,429

Percent Change

-98%

-98%

-36%

-25%

-25%

-24%

-24%

Baseline1

1,300

1,306

2,573

3,928

4,050

4,254

4,252

621

624

1,598

2,967

3,157

3,460

3,462

Percent Change

-52%

-52%

-38%

-24%

-22%

-19%

-19%

Baseline1

1,678

1,687

3,473

5,183

5,361

5,662

5,664

1,237

1,243

2,430

4,399

4,539

4,790

4,794

Percent Change

-26%

-26%

-30%

-15%

-15%

-15%

-15%

Baseline1

1,996

2,009

4,065

6,120

6,366

6,757

6,771

1,617

1,626

3,184

4,981

5,147

5,509

5,509

Alternative A1

1.02

Percent Change
Baseline1
Alternative

A1

1.67

Percent Change
Baseline1
Alternative

A1

2.00

Percent Change
Baseline1
Alternative

A1

2.50

Percent Change
Baseline1
Alternative A1

Alternative

Alternative

Alternative

A1

A1

A1

3.33

5

10

20

Percent Change

-19%

-19%

-22%

-19%

-19%

-18%

-19%

Baseline1

2,469

2,483

4,801

7,336

7,563

7,945

7,948

2,378

2,391

4,710

7,036

7,264

7,626

7,639

-4%

-4%

-2%

-4%

-4%

-4%

-4%

Alternative A1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Key:
cfs = cubic feet per second

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-161

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Table 3.12-62. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for Alternative
A Under Future Conditions (2030)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

14

14

26

31

27

25

23

1079%

1064%

248%

146%

202%

242%

354%

213

215

637

1,220

1,246

1,330

1,323

19

19

560

1,105

1,125

1,189

1,185

-91%

-91%

-12%

-9%

-10%

-11%

-10%

531

533

1,077

1,651

1,688

1,788

1,784

19

20

699

1,462

1,515

1,627

1,621

-96%

-96%

-35%

-11%

-10%

-9%

-9%

776

780

1,592

2,398

2,462

2,585

2,582

20

20

1,005

1,929

2,008

2,145

2,142

-97%

-97%

-37%

-20%

-18%

-17%

-17%

963

969

1,972

3,067

3,167

3,341

3,337

26

26

1,288

2,419

2,536

2,741

2,741

Percent Change

-97%

-97%

-35%

-21%

-20%

-18%

-18%

Baseline1

1,358

1,366

2,787

4,240

4,385

4,624

4,624

652

656

2,069

3,824

3,957

4,191

4,189

Percent Change

-52%

-52%

-26%

-10%

-10%

-9%

-9%

Baseline1

1,747

1,756

3,740

5,729

5,964

6,336

6,343

1,365

1,373

2,863

4,739

4,890

5,230

5,230

Percent Change

-22%

-22%

-23%

-17%

-18%

-17%

-18%

Baseline1

2,341

2,354

4,542

6,879

7,105

7,482

7,485

1,723

1,732

3,385

5,187

5,319

5,577

5,574

Alternative A1

1.02

Percent Change
Baseline1
Alternative

A1

1.67

Percent Change
Baseline1
Alternative

A1

2.00

Percent Change
Baseline1
Alternative

A1

2.50

Percent Change
Baseline1
Alternative A1

Alternative

Alternative

Alternative

A1

A1

A1

3.33

5

10

20

Percent Change

-26%

-26%

-25%

-25%

-25%

-25%

-26%

Baseline1

2,453

2,467

4,818

7,112

7,348

7,736

7,746

2,421

2,435

4,768

6,985

7,213

7,574

7,590

-1%

-1%

-1%

-2%

-2%

-2%

-2%

Alternative A1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Key:
cfs = cubic feet per second
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Table 3.12-63. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative B Under Existing Conditions
(2017)
Water Year
Type

Wet

Alternative
Baseline1
Alternative

Parameter
Flow (cfs)

B1

Flow (cfs)

Percent Change
Above
Normal
Below
Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

4

0

0

1

8

9

10

10

10

8

7

6

3

3

6

11

10

12

14

14

14

14

9

6

-25%

598%

1557%

1200%

25%

43%

44%

45%

46%

74%

36%

12%

Flow (cfs)

3

2

1

2

7

8

9

9

9

6

5

4

Flow (cfs)

5

3

7

15

10

12

14

14

14

14

8

8

Percent Change
Baseline1
Alternative

B1

42%

101%

542%

823%

49%

60%

59%

61%

62%

127%

60%

101%

Flow (cfs)

5

2

2

2

6

6

7

7

7

9

7

6

Flow (cfs)

6

5

13

15

11

12

14

14

14

14

10

7

28%

95%

468%

599%

92%

94%

90%

91%

90%

60%

33%

23%

4

3

1

4

5

5

6

6

6

6

5

4

Percent Change
Alternative

Flow (cfs)
B1

Flow (cfs)

7

5

13

18

12

13

14

14

14

14

10

9

66%

68%

1143%

386%

139%

135%

130%

131%

132%

128%

85%

103%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative B1

Flow (cfs)

9

8

17

20

12

13

14

14

14

14

10

10

128%

234%

657%

603%

649%

627%

610%

612%

612%

140%

101%

141%

Percent Change
Average

Mar

Alternative B1

Percent Change
Critical

Feb

Baseline1

Baseline1
Dry

Jan

Baseline1

Flow (cfs)

4

2

1

2

6

6

7

7

7

7

6

5

Alternative B1

Flow (cfs)

6

5

10

15

11

13

14

14

14

14

9

8

38%

149%

760%

616%

87%

96%

93%

95%

95%

95%

55%

57%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability Model
simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-64. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
B1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

51

14

9

10

10

10

8

7

14

39

66

57

45

10

12

14

14

14

14

9

8

-49%

-41%

-31%

-12%

-27%

44%

44%

45%

46%

74%

37%

-45%
13

35

99

47

14

10

8

9

9

9

6

9

Flow (cfs)

8

29

21

16

11

13

14

14

14

14

9

9

-78%

-70%

-54%

12%

4%

61%

59%

61%

61%

127%

4%

-34%

Baseline1

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Alternative B1

Flow (cfs)

7

7

14

16

11

13

14

14

14

14

10

8

-41%

-74%

-27%

42%

45%

95%

90%

91%

90%

60%

33%

14%

7

16

9

9

5

5

6

6

6

6

5

6

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Average

Apr

82

Flow (cfs)

Baseline1

Critical

Mar

113

Alternative B1

Percent Change
Dry

Feb

77

Baseline1
Percent Change
Below Normal

Jan

8

7

19

18

12

13

14

14

14

14

10

9

2%

-54%

108%

107%

124%

135%

130%

131%

131%

128%

86%

51%

4

2

2

4

2

2

2

2

2

6

5

4

9

8

18

20

12

13

14

14

14

14

10

10

129%

238%

644%

387%

647%

626%

609%

610%

611%

140%

101%

141%

Baseline1

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Alternative B1

Flow (cfs)

18

29

30

26

11

13

14

14

14

14

10

9

-47%

-50%

-21%

15%

27%

96%

93%

95%

95%

95%

46%

-10%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-65. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

B1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Flow (cfs)

Percent Change
Above Normal

15

12

12

11

11

12

9

35

-20%

47%

53%

60%

62%

96%

33%

-16%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

67

148

71

28

13

11

12

11

11

11

19

24

-29%

-32%

-26%

7%

3%

68%

74%

83%

85%

175%

1%

-16%

Baseline1

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Alternative B1

Flow (cfs)

22

55

35

29

12

11

12

12

12

12

8

20

-19%

-26%

-13%

19%

36%

97%

95%

99%

97%

73%

37%

4%

17

51

30

12

5

4

4

4

4

5

4

13

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Average

92
-6%

Flow (cfs)

Baseline1

Critical

137
-15%

Alternative B1

Percent Change
Dry

195
-19%

Baseline1
Percent Change
Below Normal

147
-20%

17

42

40

22

10

11

12

11

11

12

8

16

-1%

-17%

33%

74%

132%

180%

179%

186%

191%

152%

84%

21%

4

9

11

4

1

1

1

1

1

4

3

3

9

15

26

18

10

10

11

11

11

11

7

8

117%

56%

134%

384%

648%

713%

763%

794%

804%

175%

124%

181%

Baseline1

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Alternative B1

Flow (cfs)

65

104

72

46

12

11

12

12

11

12

10

23

-19%

-22%

-10%

8%

18%

102%

109%

118%

120%

119%

36%

-5%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period:
1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-66. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

B1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

207

270

178

106

16

5

4

3

3

3

4

44

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Below Normal

100

12

7

7

7

6

7

5

38

-6%

-24%

64%

84%

103%

111%

164%

44%

-15%

103

244

105

26

10

3

3

3

2

1

17

30

79

175

80

27

10

7

7

7

6

6

18

24

-24%

-28%

-24%

6%

0%

103%

122%

149%

158%

369%

4%

-18%

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

20

Flow (cfs)

22

63

37

28

8

7

8

8

8

7

4

20

-21%

-23%

-12%

17%

33%

136%

132%

141%

138%

115%

59%

0%

16

54

31

10

2

1

1

1

1

2

2

11

Alternative

Flow (cfs)
B1

Flow (cfs)

15

47

41

18

6

6

7

7

6

7

4

14

-4%

-13%

31%

78%

225%

423%

399%

425%

460%

226%

119%

22%

Flow (cfs)

2

8

10

2

0

0

0

0

0

2

1

1

Flow (cfs)

5

12

24

14

6

6

6

6

6

6

3

4

139%

634%

1193
%

1317
%

1326
%

1424
%

1481
%

278%

220%

465%

Percent Change
Baseline1
Alternative

B1

Percent Change
Average

154
-14%

Alternative B1
Baseline1

Critical

225
-17%

Baseline1
Percent Change
Dry

171
-17%

213%

51%

Baseline1

Flow (cfs)

88

148

87

44

8

3

3

2

2

2

5

24

Alternative B1

Flow (cfs)

73

120

79

47

9

7

7

7

7

7

6

22

-17%

-19%

-10%

6%

10%

144%

168%

194%

202%

193%

38%

-8%

Percent Change

Note:
1
Values reflect controlled release uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-67. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative B Under Future Conditions (2030)
Water Year
Type

Wet

Alternative
Baseline1
Alternative

Parameter
Flow (cfs)

B1

Flow (cfs)

Percent Change
Above
Normal
Below
Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

3

0

0

1

8

9

10

10

10

8

7

5

3

3

5

10

10

12

14

14

14

14

9

6

-17%

862%

3726%

1752%

27%

44%

42%

45%

45%

82%

37%

17%

Flow (cfs)

4

1

0

1

7

8

9

9

9

7

6

5

Flow (cfs)

4

4

7

15

10

12

14

14

14

14

9

7

1%

242%

1405%

1288%

44%

53%

52%

52%

53%

88%

42%

33%

5

2

1

3

5

6

6

6

6

8

7

5

Percent Change
Baseline1

Flow (cfs)

Alternative B1

Flow (cfs)

Percent Change
Alternative

Flow (cfs)
B1

Flow (cfs)

7

5

13

16

11

13

14

14

14

14

10

8

47%

102%

819%

448%

122%

123%

118%

118%

117%

79%

48%

43%

5

3

1

4

6

7

7

7

7

7

6

5

7

5

12

18

12

13

14

14

14

14

10

9

37%

50%

744%

397%

99%

96%

91%

92%

92%

96%

59%

78%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative B1

Flow (cfs)

9

8

17

19

12

13

14

14

14

14

10

10

Percent Change
Average

Mar

Alternative B1

Percent Change
Critical

Feb

Baseline1

Baseline1
Dry

Jan

126%

240%

665%

528%

639%

619%

600%

601%

601%

139%

101%

140%

Baseline1

Flow (cfs)

4

2

1

2

6

7

7

7

7

7

6

5

Alternative B1

Flow (cfs)

6

4

10

15

11

13

14

14

14

14

9

8

36%

163%

898%

618%

86%

93%

89%

91%

91%

92%

52%

52%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability Model
simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-68. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative B Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
B1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

48

13

9

10

10

10

8

8

22

40

74

57

41

10

13

14

14

14

14

9

9

-53%

-45%

-35%

-14%

-22%

44%

42%

45%

45%

82%

19%

-59%
9

47

95

56

18

11

8

9

9

9

7

6

Flow (cfs)

16

30

35

16

11

13

14

14

14

14

9

8

-67%

-69%

-37%

-9%

-3%

54%

52%

52%

53%

87%

44%

-11%

Baseline1

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Alternative B1

Flow (cfs)

8

11

17

17

11

13

14

14

14

14

10

8

-24%

-50%

33%

93%

85%

123%

118%

118%

117%

79%

48%

49%

8

22

15

9

6

7

7

7

7

7

6

8

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Average

Apr

88

Flow (cfs)

Baseline1

Critical

Mar

135

Alternative B1

Percent Change
Dry

Feb

87

Baseline1
Percent Change
Below Normal

Jan

7

8

18

18

12

13

14

14

14

14

10

9

-12%

-63%

23%

104%

91%

96%

91%

91%

92%

96%

60%

20%

4

2

3

5

2

2

2

2

2

6

5

4

9

8

18

20

12

13

14

14

14

14

10

10

128%

245%

486%

314%

637%

618%

598%

600%

600%

139%

100%

140%

Baseline1

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Alternative B1

Flow (cfs)

19

32

32

25

11

13

14

14

14

14

10

9

-49%

-50%

-21%

16%

32%

93%

89%

91%

91%

91%

45%

-21%

Percent Change

Note:
1
Values reflect controlled release and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-69. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative B Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
B1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

91

18

8

8

7

7

6

12

59

158

220

142

84

15

11

12

12

11

12

13

46

-22%

-22%

-18%

-7%

-17%

50%

51%

59%

61%

106%

10%

-22%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

88

151

90

30

13

12

12

12

12

11

10

27

-26%

-30%

-19%

-5%

-3%

59%

62%

65%

67%

119%

45%

-3%

Baseline1

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Alternative B1

Flow (cfs)

19

49

38

27

11

11

12

12

12

12

8

16

-12%

-19%

13%

42%

74%

146%

142%

140%

136%

99%

54%

18%

20

70

42

14

5

5

5

5

5

5

5

16

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Average

Apr

172

Flow (cfs)

Baseline1

Critical

Mar

280

Alternative B1

Percent Change
Dry

Feb

204

Baseline1
Percent Change
Below Normal

Jan

19

56

46

23

10

11

12

11

11

12

8

17

-6%

-19%

8%

65%

105%

128%

122%

127%

130%

114%

58%

9%

4

10

13

5

1

1

1

1

1

4

3

3

9

15

27

19

10

10

11

11

11

11

7

8

112%

53%

112%

301%

652%

749%

743%

774%

782%

176%

124%

182%

Baseline1

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Alternative B1

Flow (cfs)

69

112

77

43

12

11

12

12

11

12

10

26

-21%

-22%

-10%

8%

23%

104%

105%

112%

114%

115%

36%

-9%

Percent Change

Note:
1
Values reflect controlled release uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-70. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative B Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

191

98

15

4

4

3

3

2

10

65

185

255

161

92

12

7

7

7

6

7

10

51

-19%

-19%

-16%

-7%

-21%

73%

82%

103%

112%

186%

6%

-21%

134

244

121

31

10

4

4

4

3

2

2

29

103

179

100

29

10

7

7

7

7

6

6

27

-23%

-27%

-17%

-5%

-7%

83%

94%

100%

110%

225%

168%

-4%

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Flow (cfs)

18

54

39

25

7

6

7

7

7

7

4

14

-16%

-16%

12%

39%

82%

256%

239%

231%

213%

167%

101%

12%

19

76

45

12

2

2

2

2

2

3

3

14

Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
B1

Flow (cfs)

Percent Change
Average

Mar

315

Alternative B1
Baseline1

Critical

Feb

229

Baseline1
Percent Change
Dry

Jan

18

64

48

20

6

6

7

7

6

7

4

15

-7%

-16%

8%

68%

190%

285%

248%

268%

292%

172%

72%

10%

2

9

12

2

0

0

0

0

0

2

1

1

5

13

25

14

6

6

6

6

6

6

3

4

207%

47%

113%

455%

1212%

1480%

1292%

1382%

1435%

281%

221%

475%

Baseline1

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Alternative B1

Flow (cfs)

79

130

85

43

9

6

7

7

7

7

6

26

-18%

-20%

-9%

6%

16%

157%

165%

184%

194%

193%

41%

-11%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on water operations modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-71. Simulated Mean Annual Pacheco Reservoir Operations for Alternative B Under Existing Conditions (2017)
Variable

Alternative
Baseline1,2

Natural Inflow

Alternative

B1

Volume (AF)

24,852

Above
Normal
17,035

Volume (AF)

23,858

16,354

7,596

5,277

1,456

12,579

-4%

-4%

-4%

-4%

-4%

-4%

Variable

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Storage

Wet

Below
Normal
7,913

Dry

Critical

5,497

1,517

Long-term
Average
13,104

Baseline1,2

Volume (AF)

0

0

0

0

0

0

Alternative B1

Volume (AF)

5,580

10,434

10,778

8,028

9,580

8,318

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2

Volume (AF)

0

0

0

0

0

0

Alternative B1

Volume (AF)

2,149

6,432

4,121

8,469

7,787

5,382

N/A

N/A

N/A

N/A

N/A

N/A

Baseline1,2

Volume (AF)

5,496

5,123

4,919

4,140

2,659

4,630

Alternative B1

Percent Change
Volume (AF)

6,976

7,546

8,090

8,571

9,342

7,947

Percent Change
Baseline1,2

Volume (AF)

27%
17,930

47%
10,336

64%
2,984

107%
1,692

251%
12

72%
8,049

Alternative B1

Volume (AF)

9,951

1,942

0

306

0

3,501

Percent Change
Baseline1,2

Volume (AF)

-44%
551

-81%
500

-100%
455

-82%
361

-100%
212

-57%
435

Alternative B1

Volume (AF)

4,187

4,021

3,850

3,887

3,399

3,918

Percent Change
Baseline1,2

Volume (AF)

660%
4,261

704%
3,672

747%
3,330

978%
2,436

1501%
1,155

801%
3,158

Alternative B1

Volume (AF)

89,749

82,466

78,947

79,906

65,624

81,106

2006%

2146%

2270%

3181%

5580%

2468%

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-72. Simulated Mean Annual Pacheco Reservoir Operations for Alternative B Under Future Conditions (2030)
Variable

Alternative
Baseline1,2

Natural Inflow

Alternative

B1

Volume (AF)

27,421

Above
Normal
18,037

Volume (AF)

26,325

17,316

6,176

6,596

1,557

13,306

-4%

-4%

-4%

-4%

-4%

-4%

Variable

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Storage

Wet

Below
Normal
6,433

Dry

Critical

6,870

1,622

Long-term
Average
13,860

Baseline1,2

Volume (AF)

0

0

0

0

0

0

Alternative B1

Volume (AF)

6,723

8,756

9,432

8,598

6,233

7,874

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2

Volume (AF)

0

0

0

0

0

0

Alternative B1

Volume (AF)

3,775

5,912

4,103

7,759

8,491

5,605

N/A

N/A

N/A

N/A

N/A

N/A

Baseline1,2

Volume (AF)

4,177

4,100

3,675

3,937

2,177

3,728

Alternative B1

Percent Change
Volume (AF)

6,851

7,469

8,292

8,401

9,323

7,905

Percent Change
Baseline1,2

Volume (AF)

64%
21,986

82%
12,564

126%
2,454

113%
2,489

328%
76

112%
9,509

Alternative B1

Volume (AF)

10,285

3,272

425

401

0

3,771

Percent Change
Baseline1,2

Volume (AF)

-53%
695

-74%
681

-83%
514

-84%
570

-100%
238

-60%
563

Alternative B1

Volume (AF)

4,118

4,057

3,710

3,710

2,954

3,768

Percent Change
Baseline1,2

Volume (AF)

492%
3,630

496%
3,367

621%
2,316

551%
2,573

1140%
945

569%
2,715

Alternative B1

Volume (AF)

87,130

84,261

75,539

74,523

54,156

76,971

2301%

2402%

3162%

2796%

5630%

2735%

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-73. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative B Under Existing
Conditions (2017)
Variable
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Alternative
Baseline5
Alternative

B5

Volume (AF)

503,459

Above
Normal
482,942

Volume (AF)

503,575

483,445

484,234

481,904

469,604

0%

0%

0%

0%

0%

0%

Parameter

Percent Change

Wet

Below
Normal
484,813

Dry

Critical

481,963

470,557

Long-term
Average
487,759
487,611

Baseline5

Volume (AF)

86,978

79,778

70,455

63,770

52,402

72,866

Alternative B5

Volume (AF)

176,695

162,082

149,975

143,641

117,581

153,964

103%

103%

113%

125%

124%

111%

Percent Change
Baseline5

Volume (AF)

71,192

76,958

81,549

81,872

89,218

78,849

Alternative B5

Volume (AF)

74,463

80,011

84,752

82,492

86,682

80,609

5%

4%

4%

1%

-3%

2%

Baseline5

Volume (AF)

66,254

63,727

67,669

64,256

70,427

66,248

Alternative B5

Volume (AF)

66,332

65,547

67,792

66,319

70,003

66,945

0%

3%

0%

3%

-1%

1%

Percent Change

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-74. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative B Under Future
Conditions (2030)
Variable
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Alternative
Baseline5
Alternative

B5

Volume (AF)

498,341

Above
Normal
482,951

Volume (AF)

497,465

483,190

464,772

475,597

431,367

0%

0%

0%

0%

1%

0%

Variable

Percent Change

Wet

Below
Normal
463,079

Dry

Critical

473,558

426,138

Long-term
Average
473,396
474,679

Baseline5

Volume (AF)

118,360

109,905

83,304

80,556

63,246

94,234

Alternative B5

Volume (AF)

205,294

193,801

158,116

154,838

117,204

170,865

73%

76%

90%

92%

85%

81%

Percent Change
Baseline5

Volume (AF)

91,131

90,032

99,558

99,160

91,664

94,378

Alternative B5

Volume (AF)

93,759

91,691

101,214

101,061

90,332

95,950

3%

2%

2%

2%

-1%

2%

Baseline5

Volume (AF)

74,638

78,339

76,730

70,596

66,392

73,683

Alternative B5

Volume (AF)

73,457

81,959

76,768

71,157

63,514

73,535

-2%

5%

0%

1%

-4%

0%

Percent Change

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-174

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Table 3.12-75. Average Groundwater Storage Conditions near Pacheco Creek for Alternative B Under Existing Conditions (2017)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
term
Dry
Critical
Normal
Normal
Average
Groundwater
Reach 1

Baseline1

Volume (AF)

296

292

283

274

206

275

Alternative B1

Volume (AF)

300

300

300

300

300

300

Difference

Percent
Change

1%

3%

6%

9%

46%

9%

Volume (AF)

1,341

1,308

1,282

1,188

910

1,230

Volume (AF)

1,375

1,369

1,371

1,368

1,363

1,370

3%

5%

7%

15%

50%

11%

Volume (AF)

2,951

2,732

2,716

2,289

1,615

2,539

Volume (AF)

3,140

3,093

3,079

3,040

2,971

3,076

6%

13%

13%

33%

84%

21%

Baseline1
Groundwater
Reach 2

Alternative

B1

Percent
Change

Difference
Baseline1

Groundwater
Reach 3

Groundwater
Reach 4

Alternative

B1

Difference

Percent
Change

Baseline1

Volume (AF)

15,032

14,083

14,395

13,564

10,581

13,813

Alternative B1

Volume (AF)

15,282

15,051

14,990

14,762

14,313

14,942

Difference

Percent
Change

2%

7%

4%

9%

35%

8%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922–2003, results averaged based on
Sacramento Valley Water Year Type Index. Additional information on groundwater storage modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-76. Average Groundwater Storage Conditions near Pacheco Creek for Alternative B Under Future Conditions (2030)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
term
Dry
Critical
Normal
Normal
Average
Groundwater
Reach 1

No Project1

Volume (AF)

293

297

279

280

207

276

Alternative B1

Volume (AF)

300

300

300

300

300

300

Difference

Percent
Change

2%

1%

8%

7%

45%

9%

Volume (AF)

1,335

1,338

1,231

1,258

918

1,238

Volume (AF)

1,375

1,369

1,370

1,369

1,364

1,370

3%

2%

11%

9%

49%

11%

Volume (AF)

2,934

2,847

2,492

2,533

1,659

2,565

Volume (AF)

3,147

3,102

3,066

3,052

2,973

3,079

7%

9%

23%

20%

79%

20%

No Project1
Groundwater
Reach 2

Alternative

B1

Percent
Change

Difference
No Project1

Groundwater
Reach 3

Groundwater
Reach 4

Alternative

B1

Difference

Percent
Change

No Project1

Volume (AF)

14,938

14,561

13,972

14,186

11,065

13,969

Alternative B1

Volume (AF)

15,301

15,115

14,930

14,864

14,348

14,971

Difference

Percent
Change

2%

4%

7%

5%

30%

7%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922–2003, results averaged based on Sacramento
Valley Water Year Type Index. Additional information on groundwater storage modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-77. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative B Under Existing Conditions (2017)
SGMA Threshold
Baseline
Alternative B
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

82

82

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1 Values based on WEAP simulations. Simulation period: 1922-2003. Additional information on groundwater storage modeling
is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2 Based on end of year storage in each year of the simulation period 1922–2003
Key:
SGMA = Sustainable Groundwater Management Act

Table 3.12-78. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative B Under Future Conditions (2030)
SGMA Threshold
Baseline
Alternative B
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

77

76

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP simulations. Simulation period: 1922-2003. Additional information on groundwater storage modeling
is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-79. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for Alternative
B Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

14

14

26

31

27

25

23

1165%

1093%

246%

146%

202%

245%

352%

91

92

625

1,235

1,266

1,336

1,332

19

19

560

1,105

1,125

1,189

1,185

-79%

-79%

-10%

-11%

-11%

-11%

-11%

533

537

1,130

1,749

1,791

1,894

1,889

19

20

699

1,462

1,515

1,627

1,621

-96%

-96%

-38%

-16%

-15%

-14%

-14%

774

779

1,605

2,471

2,547

2,706

2,701

20

20

1,010

1,944

2,020

2,149

2,146

-97%

-97%

-37%

-21%

-21%

-21%

-21%

906

911

1,956

2,872

2,967

3,137

3,134

132

132

1,301

2,419

2,536

2,741

2,741

Percent Change

-85%

-85%

-33%

-16%

-15%

-13%

-13%

Baseline1

1,300

1,306

2,704

4,059

4,192

4,418

4,417

746

750

2,094

3,646

3,826

4,124

4,125

Percent Change

-43%

-43%

-23%

-10%

-9%

-7%

-7%

Baseline1

1,678

1,687

3,518

5,310

5,513

5,841

5,844

1,296

1,304

2,762

4,632

4,841

5,192

5,191

Percent Change

-23%

-23%

-21%

-13%

-12%

-11%

-11%

Baseline1

1,996

2,009

4,316

6,570

6,796

7,152

7,166

1,618

1,628

3,281

5,093

5,219

5,473

5,470

Alternative B1

1.02

Percent Change
Baseline1
Alternative

B1

1.67

Percent Change
Baseline1
Alternative

B1

2.00

Percent Change
Baseline1
Alternative

B1

2.50

Percent Change
Baseline1
Alternative B1

Alternative

Alternative

Alternative

B1

B1

B1

3.33

5

10

20

Percent Change

-19%

-19%

-24%

-22%

-23%

-23%

-24%

Baseline1

2,469

2,483

4,806

7,075

7,317

7,710

7,721

2,466

2,480

4,714

6,975

7,202

7,564

7,578

0%

0%

-2%

-1%

-2%

-2%

-2%

Alternative B1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on hydrology and water operations modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-80. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for Alternative
B Under Future Conditions (2030)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

14

14

25

29

25

24

21

1165%

1093%

271%

167%

231%

275%

452%

91

92

634

1,159

1,178

1,260

1,253

19

19

469

984

1,003

1,064

1,059

-79%

-79%

-26%

-15%

-15%

-16%

-15%

533

537

1,089

1,717

1,759

1,872

1,867

19

20

678

1,419

1,459

1,552

1,547

-96%

-96%

-38%

-17%

-17%

-17%

-17%

774

779

1,570

2,429

2,492

2,656

2,650

20

20

988

1,990

2,091

2,259

2,258

-97%

-97%

-37%

-18%

-16%

-15%

-15%

906

911

1,826

2,955

3,037

3,197

3,194

132

132

1,324

2,208

2,291

2,449

2,445

Percent Change

-85%

-85%

-27%

-25%

-25%

-23%

-23%

Baseline1

1,300

1,306

2,573

3,928

4,050

4,254

4,252

746

750

1,765

3,137

3,311

3,600

3,601

Percent Change

-43%

-43%

-31%

-20%

-18%

-15%

-15%

Baseline1

1,678

1,687

3,473

5,183

5,361

5,662

5,664

1,296

1,304

2,720

4,475

4,617

4,867

4,870

Percent Change

-23%

-23%

-22%

-14%

-14%

-14%

-14%

Baseline1

1,996

2,009

4,065

6,120

6,366

6,757

6,771

1,618

1,628

3,186

4,982

5,147

5,509

5,509

Alternative B1

1.02

Percent Change
Baseline1
Alternative

B1

1.67

Percent Change
Baseline1
Alternative

B1

2.00

Percent Change
Baseline1
Alternative

B1

2.50

Percent Change
Baseline1
Alternative B1

Alternative

Alternative

Alternative

B1

B1

B1

3.33

5

10

20

Percent Change

-19%

-19%

-22%

-19%

-19%

-18%

-19%

Baseline1

2,469

2,483

4,801

7,336

7,563

7,945

7,948

2,466

2,480

4,798

7,125

7,352

7,714

7,728

0%

0%

0%

-3%

-3%

-3%

-3%

Alternative B1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model future conditions (2030) simulations. Simulation period: 1922-2003.
Additional information on hydrology and water operations modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-81. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative C Under Existing Conditions
(2017)
Water Year
Type

Wet

Alternative
Baseline1
Alternative

C1

Parameter
Flow (cfs)
Flow (cfs)

Percent Change
Above
Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1

8

9

10

10

10

8

7

6

9

9

10

12

13

11

13

13

13

12

10

9

111%

2020%

2632%

1339%

68%

27%

35%

35%

35%

51%

53%

59%

3

2

1

2

7

8

9

9

9

6

5

4

Flow (cfs)

10

10

11

13

13

11

13

13

13

11

10

9

Percent Change
Alternative

C1

172%

473%

923%

682%

94%

39%

45%

45%

45%

79%

86%

127%

Flow (cfs)

5

2

2

2

6

6

7

7

7

9

7

6

Flow (cfs)

10

10

13

13

13

10

12

12

12

12

11

9

97%

348%

478%

508%

131%

61%

63%

63%

63%

45%

46%

48%

4

3

1

4

5

5

6

6

6

6

5

4

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change

10

11

14

16

13

10

11

11

11

11

10

9

144%

253%

1208%

319%

174%

88%

84%

84%

84%

84%

91%

106%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative C1

Flow (cfs)

9

12

14

16

12

9

9

9

9

11

10

9

132%

387%

520%

475%

686%

400%

367%

367%

367%

93%

100%

115%

Percent Change
Average

Apr

0

Flow (cfs)

Baseline1

Critical

Mar

0

Alternative C1

Percent Change
Dry

Feb

4

Baseline1

Baseline1
Below Normal

Jan

Baseline1

Flow (cfs)

4

2

1

2

6

6

7

7

7

7

6

5

Alternative C1

Flow (cfs)

10

10

12

14

13

10

12

12

12

12

10

9

129%

458%

884%

550%

128%

62%

64%

64%

64%

64%

68%

80%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability Model
simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-82. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

C1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

77

113

82

51

14

9

10

10

10

8

7

14

Flow (cfs)

Percent Change
Above Normal

13

11

13

13

13

12

10

9

-8%

27%

35%

35%

35%

50%

53%

-34%
13

35

99

47

14

10

8

9

9

9

6

9

Flow (cfs)

10

25

21

13

13

11

13

13

13

11

10

9

-70%

-75%

-55%

-8%

33%

39%

45%

44%

44%

78%

14%

-31%

Baseline1

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Alternative C1

Flow (cfs)

10

11

13

13

13

10

12

12

12

12

11

9

-18%

-59%

-30%

19%

73%

61%

63%

63%

63%

45%

46%

29%

7

16

9

9

5

5

6

6

6

6

5

6

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

42
-17%

Flow (cfs)

Baseline1

Critical

49
-40%

Alternative C1

Percent Change
Dry

60
-46%

Baseline1
Percent Change
Below Normal

33
-57%

11

12

19

16

13

10

11

11

11

11

10

9

42%

-27%

104%

77%

156%

88%

84%

84%

84%

84%

91%

49%

4

2

2

4

2

2

2

2

2

6

5

4

9

12

14

16

12

9

9

9

9

11

10

9

131%

373%

498%

297%

683%

398%

366%

366%

366%

93%

100%

114%

Baseline1

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Alternative C1

Flow (cfs)

18

29

27

23

13

10

12

12

12

12

10

9

-48%

-51%

-30%

3%

51%

61%

64%

64%

64%

64%

56%

-4%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-83. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

C1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Flow (cfs)

Percent Change
Above Normal

18

10

11

10

10

10

10

37

-4%

30%

43%

46%

47%

64%

51%

-9%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

72

149

73

26

16

10

11

10

10

8

20

25

-23%

-31%

-25%

-2%

27%

44%

56%

60%

61%

103%

9%

-12%

Baseline1

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Alternative C1

Flow (cfs)

26

61

36

27

14

9

10

10

10

10

9

22

-6%

-18%

-12%

12%

63%

61%

65%

67%

66%

54%

54%

13%

17

51

30

12

5

4

4

4

4

5

4

13

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

91
-7%

Flow (cfs)

Baseline1

Critical

132
-18%

Alternative C1

Percent Change
Dry

194
-19%

Baseline1
Percent Change
Below Normal

145
-21%

20

48

41

19

12

8

9

9

8

9

9

16

20%

-5%

35%

54%

170%

114%

112%

116%

118%

95%

91%

23%

4

9

11

4

1

1

1

1

1

4

3

3

9

18

23

15

10

6

7

6

6

9

7

7

121%

96%

107%

291%

694%

401%

400%

414%

417%

110%

123%

142%

Baseline1

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Alternative C1

Flow (cfs)

66

107

71

44

15

9

10

9

9

9

11

24

-17%

-20%

-12%

3%

40%

63%

73%

77%

78%

77%

47%

0%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-84. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

C1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

207

270

178

106

16

5

4

3

3

3

4

44

Flow (cfs)

Percent Change
Above Normal

15

6

6

6

6

5

6

41

-6%

43%

67%

79%

84%

106%

72%

-8%
30

103

244

105

26

10

3

3

3

2

1

17

Flow (cfs)

84

177

82

25

13

6

6

5

5

4

19

26

-18%

-27%

-22%

-1%

31%

68%

91%

106%

111%

199%

13%

-13%

Baseline1

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

20

Alternative C1

Flow (cfs)

26

70

38

26

10

5

6

6

6

6

5

22

-8%

-14%

-10%

11%

68%

82%

88%

93%

91%

83%

89%

11%

16

54

31

10

2

1

1

1

1

2

2

11

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

100
-6%

Flow (cfs)

Baseline1

Critical

150
-16%

Alternative C1

Percent Change
Dry

226
-17%

Baseline1
Percent Change
Below Normal

171
-17%

19

53

42

16

8

4

5

4

4

5

5

14

17%

-2%

34%

56%

300%

257%

237%

247%

262%

129%

133%

26%

2

8

10

2

0

0

0

0

0

2

1

1

6

16

21

10

6

3

3

3

2

4

3

3

233%

94%

112%

446%

1286%

558%

494%

520%

525%

153%

211%

341%

Baseline1

Flow (cfs)

88

148

87

44

8

3

3

2

2

2

5

24

Alternative C1

Flow (cfs)

75

123

78

45

11

5

5

5

5

5

7

24

-15%

-17%

-10%

2%

36%

85%

106%

119%

122%

117%

54%

-1%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period:
1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-85. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative C Under Future Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
C1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1

8

9

10

10

10

8

7

5

8

8

8

11

13

11

13

13

13

12

10

9

147%

2934%

6568%

1893%

64%

27%

34%

34%

34%

54%

57%

72%
5

4

1

0

1

7

8

9

9

9

7

6

Flow (cfs)

9

10

11

11

13

11

13

13

13

12

10

9

117%

809%

2214%

980%

86%

35%

41%

41%

41%

57%

61%

71%

Baseline1

Flow (cfs)

5

2

1

3

5

6

6

6

6

8

7

5

Alternative C1

Flow (cfs)

10

11

12

14

13

10

11

11

11

12

10

9

108%

328%

792%

367%

160%

79%

78%

78%

78%

52%

56%

64%

5

3

1

4

6

7

7

7

7

7

6

5

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change

10

11

12

15

13

10

11

11

11

12

10

9

111%

253%

747%

323%

129%

59%

56%

56%

56%

65%

69%

78%
4

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

Alternative C1

Flow (cfs)

9

12

14

16

12

9

9

9

9

11

10

9

132%

407%

531%

414%

673%

392%

360%

360%

360%

93%

100%

114%

Percent Change
Average

Apr

0

Flow (cfs)

Baseline1

Critical

Mar

0

Alternative C1

Percent Change
Dry

Feb

3

Baseline1
Percent Change
Below Normal

Jan

Baseline1

Flow (cfs)

4

2

1

2

6

7

7

7

7

7

6

5

Alternative C1

Flow (cfs)

9

10

11

13

13

10

12

12

12

12

10

9

125%

493%

1009%

534%

122%

59%

61%

61%

61%

61%

65%

76%

Percent Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability
Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-86. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative C Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
C1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

48

13

9

10

10

10

8

8

22

37

67

37

29

13

11

13

13

13

12

10

9

-57%

-51%

-58%

-39%

-5%

27%

34%

34%

34%

54%

34%

-57%
9

47

95

56

18

11

8

9

9

9

7

6

Flow (cfs)

17

17

36

12

13

11

13

13

13

12

10

9

-64%

-83%

-36%

-30%

23%

34%

41%

41%

41%

57%

61%

4%

Baseline1

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Alternative C1

Flow (cfs)

10

11

13

14

13

10

11

11

11

12

10

9

0%

-50%

1%

61%

116%

79%

78%

78%

78%

52%

55%

65%

8

22

15

9

6

7

7

7

7

7

6

8

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

Apr

88

Flow (cfs)

Baseline1

Critical

Mar

135

Alternative C1

Percent Change
Dry

Feb

87

Baseline1
Percent Change
Below Normal

Jan

11

12

17

15

13

10

11

11

11

12

10

9

25%

-46%

11%

72%

119%

58%

56%

56%

56%

65%

69%

15%

4

2

3

5

2

2

2

2

2

6

5

4

9

12

14

16

12

9

9

9

9

11

10

9

131%

391%

374%

238%

670%

391%

359%

359%

359%

92%

99%

114%

Baseline1

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Alternative C1

Flow (cfs)

19

29

25

19

13

10

12

12

12

12

10

9

-48%

-55%

-40%

-12%

55%

58%

61%

61%

61%

61%

56%

-19%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year
Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-87. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative C Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
C1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

91

18

8

8

7

7

6

12

59

160

219

125

74

17

10

11

11

10

9

14

48

-22%

-22%

-27%

-18%

-2%

31%

41%

45%

46%

68%

22%

-19%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

92

143

93

27

16

10

11

11

11

9

11

29

-22%

-34%

-16%

-14%

20%

38%

50%

51%

52%

76%

63%

4%

Baseline1

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Alternative C1

Flow (cfs)

23

50

35

24

13

9

9

9

10

10

9

17

2%

-16%

3%

30%

104%

91%

91%

90%

88%

63%

65%

27%

20

70

42

14

5

5

5

5

5

5

5

16

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

Apr

172

Flow (cfs)

Baseline1

Critical

Mar

280

Alternative C1

Percent Change
Dry

Feb

204

Baseline1
Percent Change
Below Normal

Jan

22

62

45

20

12

8

9

9

9

9

9

17

13%

-11%

7%

47%

139%

76%

74%

76%

78%

74%

70%

9%

4

10

13

5

1

1

1

1

1

4

3

3

9

19

24

15

10

6

7

6

6

9

7

7

118%

92%

89%

225%

694%

416%

389%

402%

405%

110%

122%

143%

Baseline1

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Alternative C1

Flow (cfs)

72

113

71

38

14

9

10

9

9

9

11

27

-18%

-22%

-17%

-4%

44%

63%

69%

73%

74%

74%

48%

-5%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-88. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative C Under Future Conditions
(2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
C1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

98

15

4

4

3

3

2

10

65

189

255

145

82

14

6

7

6

6

5

12

54

-18%

-19%

-24%

-16%

-4%

46%

66%

78%

85%

114%

19%

-17%
29

134

244

121

31

10

4

4

4

3

2

2

Flow (cfs)

108

172

104

26

13

6

7

6

6

5

7

30

-19%

-29%

-14%

-14%

22%

55%

75%

79%

85%

136%

213%

5%

Baseline1

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Alternative C1

Flow (cfs)

22

56

36

23

9

4

5

5

5

5

4

16

-2%

-13%

4%

27%

127%

151%

145%

141%

130%

102%

121%

24%

19

76

45

12

2

2

2

2

2

3

3

14

Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
C1

Flow (cfs)

Percent Change
Average

Apr

191

Flow (cfs)

Baseline1

Critical

Mar

315

Alternative C1

Percent Change
Dry

Feb

229

Baseline1
Percent Change
Below Normal

Jan

21

71

48

17

8

4

5

4

4

5

5

16

13%

-7%

8%

47%

258%

166%

146%

154%

166%

105%

93%

12%

2

9

12

2

0

0

0

0

0

2

1

1

6

17

22

10

6

3

3

3

2

4

3

3

230%

89%

90%

316%

1298%

603%

479%

503%

507%

155%

213%

352%

Baseline1

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Alternative C1

Flow (cfs)

82

131

80

39

10

5

5

5

5

5

7

28

-15%

-19%

-15%

-6%

42%

89%

103%

113%

117%

116%

58%

-6%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrology modeling is provided in the Water Resources and
Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-89. Simulated Mean Annual Pacheco Reservoir Operations for Alternative C Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Alternative C1

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

C1

0%

0%

0%

0%

0%

0

0

0

0

0

0

Volume (AF)

9,629

14,484

16,335

9,898

10,948

11,757

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

2,663

8,178

6,704

11,498

15,406

8,016

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

C1

Percent Change
Baseline1,2

Volume (AF)

5,496

5,123

4,919

4,140

2,659

4,630

Alternative C1

Volume (AF)

8,013

8,092

8,257

8,298

7,831

8,102

Percent Change
Baseline1,2

Volume (AF)

46%
17,930

58%
10,336

68%
2,984

100%
1,692

195%
12

75%
8,049

Alternative C1

Volume (AF)

8,318

1,413

0

282

0

2,902

Percent Change
Baseline1,2

Volume (AF)

-54%
551

-86%
500

-100%
455

-83%
361

-100%
212

-64%
435

Alternative C1

Volume (AF)

6,762

5,457

5,273

5,186

4,133

5,577

Volume (AF)

1128%
4,261

991%
3,672

1060%
3,330

1338%
2,436

1847%
1,155

1182%
3,158

Volume (AF)

131,075

118,937

113,036

119,072

93,035

117,972

2976%

3139%

3294%

4789%

7952%

3635%

Percent Change
Baseline1,2
Storage

0%
Volume (AF)

Alternative

C1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-90. Simulated Mean Annual Pacheco Reservoir Operations for Alternative C Under Future Conditions (2030)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

27,421

18,037

6,433

6,870

1,622

13,860

Alternative C1

Volume (AF)

27,421

18,037

6,433

6,871

1,622

13,860

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

C1

0%

0%

0%

0%

0%

0

0

0

0

0

0

Volume (AF)

12,827

10,462

11,256

10,072

8,870

11,037

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

5,761

6,513

7,932

12,966

14,725

9,019

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

C1

Percent Change
Baseline1,2

Volume (AF)

4,177

4,100

3,675

3,937

2,177

3,728

Alternative C1

Volume (AF)

7,804

8,097

8,116

8,211

7,829

7,994

Percent Change
Baseline1,2

Volume (AF)

87%
21,986

97%
12,564

121%
2,454

109%
2,489

260%
76

114%
9,509

Alternative C1

Volume (AF)

7,499

2,286

10

300

0

2,674

Percent Change
Baseline1,2

Volume (AF)

-66%
695

-82%
681

-100%
514

-88%
570

-100%
238

-72%
563

Alternative C1

Volume (AF)

6,254

5,586

4,284

4,610

3,255

4,979

Volume (AF)

800%
3,630

721%
3,367

733%
2,316

709%
2,573

1266%
945

784%
2,715

Volume (AF)

123,197

120,284

101,620

105,291

66,305

106,424

3294%

3472%

4288%

3992%

6915%

3820%

Percent Change
Baseline1,2
Storage

0%
Volume (AF)

Alternative

C1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable

Table 3.12-91. Simulated Mean Annual Water Operations of Alternative C for Valley Water for Existing Conditions (2017)
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Wet

Above
Normal

Below
Normal

Dry

Critical

Long-term
Average

Natural Inflow1

Volume (AF)

22,366

7,122

4,947

1,365

Supplemental CVP Inflows1

Volume (AF)

6,666

12,552

14,220

8,324

10,517

9,755

Withdrawals1

Water Supply

15,332

11,793

Volume (AF)

2,352

6,849

5,847

9,319

12,988

6,748

Habitat Releases1

Volume (AF)

7,212

7,283

7,431

7,468

7,048

7,292

Spills1

Volume (AF)

6,469

1,168

0

205

0

2,263

Evaporation1
Storage1

Volume (AF)
Volume (AF)

6,098
119,359

4,995
109,793

4,830
104,442

4,743
109,925

3,920
87,879

5,097
108,704

Note:
1
Values based on CalSim-II WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-92. Simulated Mean Annual Water Operations of Alternative C for Valley Water for Future Conditions (2030)
Above
Below
Long-term
Variable
Parameter
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow1

Volume (AF)

24,679

16,233

5,790

6,184

1,460

12,474

Supplemental CVP Inflows1

Volume (AF)

11,357

8,918

10,036

9,533

8,777

9,990

Withdrawals1

Water Supply

Volume (AF)

5,405

6,009

6,827

10,951

13,017

7,966

Habitat Releases1

Volume (AF)

7,023

7,287

7,304

7,390

7,046

7,195

Spills1

Volume (AF)

6,620

2,028

9

236

0

2,357

Evaporation1
Storage1

Volume (AF)
Volume (AF)

5,742
113,329

5,119
110,332

4,038
95,537

4,350
99,033

3,074
62,206

4,627
98,897

Note:
1
Values based on CalSim-II WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-93. Simulated Mean Annual Water Operations of Alternative C for SBCWD for Existing Conditions (2017)
Above
Below
Long-term
Variable
Parameter
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow1
Supplemental CVP Inflows1
Water Supply Withdrawals1
Habitat Releases1
Spills1
Evaporation1
Storage1

Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)
Volume (AF)

2,485
2,963
311
801
1,849
663
12,492

1,704
1,932
1,329
809
245
461
9,905

791
2,115
857
826
0
443
9,322

550
1,574
2,180
830
77
443
10,266

152
431
2,418
783
0
213
5,491

1,310
2,002
1,268
810
638
481
10,037

Note:
1
Values based on CalSim-II WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-94. Simulated Mean Annual Water Operations of Alternative C for SBCWD for Future Conditions (2030)
Above
Below
Long-term
Variable
Parameter
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow1

Volume (AF)

2,742

1,804

643

687

162

1,386

Supplemental CVP Inflows1

Volume (AF)

1,867

1,679

1,234

740

93

1,230

Withdrawals1

Water Supply

Volume (AF)

372

601

1,387

2,253

1,708

1,177

Habitat Releases1

Volume (AF)

780

810

812

821

783

799

Spills1

Volume (AF)

880

258

1

64

0

318

Evaporation1
Storage1

Volume (AF)
Volume (AF)

512
9,725

467
9,820

246
6,207

260
6,358

181
4,099

351
7,507

Note:
1
Values based on CalSim-II WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-95. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative C Under Existing
Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Parameter
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

503,459

482,942

484,813

481,963

470,557

487,759

Alternative C5

Volume (AF)

503,525

485,173

484,350

482,334

472,979

488,451

0%

0%

0%

0%

1%

0%

Baseline5

Volume (AF)

86,978

79,778

70,455

63,770

52,402

72,866

Alternative C5

Volume (AF)

218,048

198,591

184,330

182,936

145,628

191,011

151%

149%

162%

187%

178%

162%

Baseline5

Volume (AF)

71,192

76,958

81,549

81,872

89,218

78,849

Alternative C5

Volume (AF)

75,119

81,090

86,898

82,024

88,985

81,571

6%

5%

7%

0%

0%

3%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

66,254

63,727

67,669

64,256

70,427

66,248

Alternative C5

Volume (AF)

66,176

65,811

66,674

66,410

66,027

66,180

0%

3%

-1%

3%

-6%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-96. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative C Under Future
Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Variable
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

498,341

482,951

463,079

473,558

426,138

473,396

Alternative C5

Volume (AF)

500,310

482,491

467,699

478,760

437,679

477,592

0%

0%

1%

1%

3%

1%

Baseline5

Volume (AF)

118,360

109,905

83,304

80,556

63,246

94,234

Alternative C5

Volume (AF)

241,122

229,706

184,170

185,329

129,663

200,213

104%

109%

121%

130%

105%

112%

Baseline5

Volume (AF)

91,131

90,032

99,558

99,160

91,664

94,378

Alternative C5

Volume (AF)

95,077

91,423

102,159

101,397

90,571

96,603

4%

2%

3%

2%

-1%

2%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

74,638

78,339

76,730

70,596

66,392

73,683

Alternative C5

Volume (AF)

73,180

82,561

76,419

70,156

63,820

73,320

-2%

5%

0%

-1%

-4%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-97. Simulated Mean Annual CVP Deliveries for SBCWD for Alternative C Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Annual CVP
Deliveries1

Baseline2

Volume (AF)

25,482

22,856

22,989

21,424

13,866

22,068

Alternative C2

Volume (AF)

27,830

24,105

24,467

21,862

13,528

23,298

9%

5%

6%

2%

-2%

6%

Percent Change

Note:
1
Includes CVP deliveries to SBCWD out of San Luis Reservoir
2
Values based on WEAP and CalSim-II simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project

Table 3.12-98. Simulated Mean Annual CVP Deliveries for SBCWD for Alternative C Under Future Conditions (2030)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Annual CVP
Deliveries1

Baseline2

Volume (AF)

26,824

25,915

24,450

21,912

13,096

23,214

Alternative C2

Volume (AF)

28,478

27,430

24,590

22,096

12,902

23,969

6%

6%

1%

1%

-1%

3%

Percent Change

Note:
1
Includes CVP deliveries to SBCWD out of San Luis Reservoir
2
Values based on WEAP and CalSim-II simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
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Table 3.12-99. Average Groundwater Storage Conditions near Pacheco Creek for Alternative C
Under Existing Conditions (2017)
Groundwater
Basin

Year Type

Wet

Above
Normal

Below
Normal

Dry

Critical

Longterm
Average

Volume (AF)

296

292

283

274

206

275

Volume (AF)

300

300

300

300

300

300

Percent
Change

1%

3%

6%

9%

46%

9%

Volume (AF)

1,341

1,308

1,282

1,188

910

1,230

Volume (AF)

1,375

1,369

1,370

1,367

1,360

1,369

3%

5%

7%

15%

49%

11%

Volume (AF)

2,951

2,732

2,716

2,289

1,615

2,539

Volume (AF)

3,123

3,049

3,032

2,945

2,748

3,003

6%

12%

12%

29%

70%

18%

Volume (AF)

15,032

14,083

14,395

13,564

10,581

13,813

Volume (AF)

15,244

14,956

14,939

14,604

14,048

14,833

1%

6%

4%

8%

33%

7%

Alternative
Baseline1

Groundwater Alternative C1
Reach 1
Difference
Baseline1
Groundwater Alternative
Reach 2
Difference

C1

Percent
Change

Baseline1
Groundwater Alternative
Reach 3
Difference

Variable

C1

Baseline1
Groundwater Alternative C1
Reach 4
Difference

Percent
Change

Percent
Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922 – 2003, results
averaged based on Sacramento Valley Water Year Type Index. Additional information on groundwater storage
modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-100. Average Groundwater Storage Conditions near Pacheco Creek for Alternative C
Under Future Conditions (2030)
Groundwater
Basin

Alternative

Year Type

Variable

Wet

Above
Normal

Below
Normal

Dry

Critical

Long-term
Average

Volume
(AF)

293

297

279

280

207

276

Volume
(AF)

300

300

300

300

300

300

Difference

Percent
Change

2%

1%

8%

7%

45%

9%

Baseline1

Volume
(AF)

1,335

1,338

1,231

1,258

918

1,238

Volume
(AF)

1,375

1,369

1,369

1,368

1,360

1,369

Difference

Percent
Change

3%

2%

11%

9%

48%

11%

Baseline1

Volume
(AF)

2,934

2,847

2,492

2,533

1,659

2,565

Volume
(AF)

3,118

3,082

2,988

2,978

2,760

3,006

Difference

Percent
Change

6%

8%

20%

18%

66%

17%

Baseline1

Volume
(AF)

14,938

14,561

13,972

14,186

11,065

13,969

Volume
(AF)

15,238

15,074

14,809

14,755

14,126

14,867

Percent
Change

2%

4%

6%

4%

28%

6%

Baseline1
Groundwater
Alternative C1
Reach 1

Groundwater
Alternative C1
Reach 2

Groundwater
Alternative C1
Reach 3

Groundwater
Alternative C1
Reach 4
Difference

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period 1922 – 2003, results averaged
based on Sacramento Valley Water Year Type Index. Additional information on groundwater storage modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet

Table 3.12-101. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
Alternative C Under Existing Conditions (2017)
SGMA Threshold
Baseline
Alternative C
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

82

82

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922 – 2003
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-102. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative C Under Future Conditions (2030)
SGMA Threshold
Baseline
Alternative C
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

77

78

Coyote Valley1

5,000

82

82

Llagas Subbasin1

17,000

82

82

Notes:
1
Values based on WEAP simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922 – 2003
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-103. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for
Alternative C Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

13

14

21

25

21

20

17

1112%

1070%

205%

128%

175%

207%

336%

91

92

634

1,159

1,178

1,260

1,253

16

16

475

990

1,010

1,070

1,066

-82%

-82%

-25%

-15%

-14%

-15%

-15%

533

537

1,089

1,717

1,759

1,872

1,867

18

18

684

1,365

1,421

1,544

1,540

-97%

-97%

-37%

-20%

-19%

-17%

-18%

774

779

1,570

2,429

2,492

2,656

2,650

18

19

936

1,881

1,964

2,124

2,119

-98%

-98%

-40%

-23%

-21%

-20%

-20%

906

911

1,826

2,955

3,037

3,197

3,194

19

21

1,168

2,180

2,263

2,454

2,450

Percent Change

-98%

-98%

-36%

-26%

-25%

-23%

-23%

Baseline1

1,300

1,306

2,573

3,928

4,050

4,254

4,252

653

657

1,589

2,942

3,068

3,288

3,288

Percent Change

-50%

-50%

-38%

-25%

-24%

-23%

-23%

Baseline1

1,678

1,687

3,473

5,183

5,361

5,662

5,664

1,187

1,194

2,647

4,421

4,556

4,818

4,825

Percent Change

-29%

-29%

-24%

-15%

-15%

-15%

-15%

Baseline1

1,996

2,009

4,065

6,120

6,366

6,757

6,771

1,552

1,561

3,119

4,932

5,143

5,504

5,504

Alternative C1

1.02

Percent Change
Baseline1
Alternative

C1

1.67

Percent Change
Baseline1
Alternative

C1

2.00

Percent Change
Baseline1
Alternative

C1

2.50

Percent Change
Baseline1
Alternative C1

Alternative

Alternative

Alternative

C1

C1

C1

3.33

5

10

20

Percent Change

-22%

-22%

-23%

-19%

-19%

-19%

-19%

Baseline1

2,469

2,483

4,801

7,336

7,563

7,945

7,948

2,067

2,080

4,399

6,725

6,953

7,314

7,328

-16%

-16%

-8%

-8%

-8%

-8%

-8%

Alternative C1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on hydrologic and reservoir operations modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-104. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for
Alternative C Under Future Conditions (2030)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

13

14

21

26

23

21

18

1022%

1033%

187%

111%

153%

184%

259%

213

215

637

1,220

1,246

1,330

1,323

16

16

566

1,111

1,131

1,195

1,191

-93%

-92%

-11%

-9%

-9%

-10%

-10%

531

533

1,077

1,651

1,688

1,788

1,784

16

16

705

1,440

1,494

1,611

1,607

-97%

-97%

-35%

-13%

-11%

-10%

-10%

776

780

1,592

2,398

2,462

2,585

2,582

16

18

942

1,841

1,923

2,086

2,082

-98%

-98%

-41%

-23%

-22%

-19%

-19%

963

969

1,972

3,067

3,167

3,341

3,337

18

20

1,243

2,257

2,353

2,526

2,520

Percent Change

-98%

-98%

-37%

-26%

-26%

-24%

-24%

Baseline1

1,358

1,366

2,787

4,240

4,385

4,624

4,624

68

71

2,018

3,496

3,643

3,878

3,882

Percent Change

-95%

-95%

-28%

-18%

-17%

-16%

-16%

Baseline1

1,747

1,756

3,740

5,729

5,964

6,336

6,343

1,030

1,036

2,547

4,685

4,877

5,218

5,217

Percent Change

-41%

-41%

-32%

-18%

-18%

-18%

-18%

Baseline1

2,341

2,354

4,542

6,879

7,105

7,482

7,485

1,597

1,606

3,207

5,066

5,202

5,468

5,465

Alternative C1

1.02

Percent Change
Baseline1
Alternative

C1

1.67

Percent Change
Baseline1
Alternative

C1

2.00

Percent Change
Baseline1
Alternative

C1

2.50

Percent Change
Baseline1
Alternative C1

Alternative

Alternative

Alternative

C1

C1

C1

3.33

5

10

20

Percent Change

-32%

-32%

-29%

-26%

-27%

-27%

-27%

Baseline1

2,453

2,467

4,818

7,112

7,348

7,736

7,746

2,158

2,172

4,468

6,603

6,830

7,181

7,200

-12%

-12%

-7%

-7%

-7%

-7%

-7%

Alternative C1

50

Percent Change

Note:
1
Values based on Daily Operations and Routing Model future conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on hydrologic and reservoir operations modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
cfs = cubic feet per second

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-199

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Table 3.12-105. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative D Under Existing Conditions
(2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative
Percent
Change

D1

Baseline1
Above Normal

Below Normal

Dry

Critical

Average

Alternative

D1

Percent
Change
Baseline1
Alternative
Percent
Change

D1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

4

0

0

1

8

9

10

10

10

8

7

6

Flow (cfs)

3

3

6

11

10

12

14

14

14

14

9

6

-25%

596%

1551%

1197%

25%

43%

44%

45%

46%

74%

36%

12%

Flow (cfs)

3

2

1

2

7

8

9

9

9

6

5

4

Flow (cfs)

5

3

7

15

10

12

14

14

14

14

8

8

42%

101%

538%

821%

49%

60%

59%

61%

62%

127%

60%

101%

Flow (cfs)

5

2

2

2

6

6

7

7

7

9

7

6

Flow (cfs)

6

5

13

15

11

12

14

14

14

14

10

7

28%

94%

467%

597%

92%

94%

90%

91%

90%

60%

33%

22%

Baseline1

Flow (cfs)

4

3

1

4

5

5

6

6

6

6

5

4

Alternative D1
Percent
Change

Flow (cfs)

7

5

13

18

12

13

14

14

14

14

10

9

65%

67%

1140%

386%

138%

135%

130%

131%

132%

128%

85%

103%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Alternative D1

Flow (cfs)

9

8

17

20

12

13

14

14

14

14

10

10

128%

234%

657%

603%

649%

627%

610%

612%

612%

140%

101%

141%

Flow (cfs)

4

2

1

2

6

6

7

7

7

7

6

5

Flow (cfs)

5

10

15

11

13

14

14

14

14

9

8

5

149%

758%

615%

87%

96%

93%

95%

95%

95%

55%

57%

149%

Percent
Change
Baseline1
Alternative
Percent
Change

D1

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability
Model simulations. Simulation period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations
modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-106. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

82

51

14

9

10

10

10

8

7

14

30

54

51

43

10

12

14

14

14

14

9

7

-60%

-52%

-38%

-15%

-29%

43%

43%

45%

46%

74%

35%

-53%

35

99

47

14

10

8

9

9

9

6

9

13

6

25

18

15

10

12

14

14

14

14

9

8

-83%

-75%

-61%

8%

2%

60%

59%

61%

61%

127%

-1%

-38%

Flow (cfs)

12

27

19

11

8

6

7

7

7

9

7

7

Flow (cfs)

7

5

13

15

11

12

14

14

14

14

10

8

-46%

-81%

-32%

37%

44%

94%

89%

90%

90%

60%

32%

7%

7

16

9

9

5

5

6

6

6

6

5

6

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

Mar

113

Alternative D1
Baseline1

Critical

Feb

77

Baseline1
Percent Change
Dry

Jan

7

6

18

18

12

13

14

14

14

14

10

9

-3%

-65%

96%

105%

122%

135%

130%

131%

131%

127%

85%

46%

4

2

2

4

2

2

2

2

2

6

5

4

9

8

18

20

12

13

14

14

14

14

10

10

127%

226%

629%

386%

646%

625%

609%

610%

611%

140%

101%

141%

Baseline1

Flow (cfs)

33

59

39

23

9

6

7

7

7

7

7

9

Alternative D1

Flow (cfs)

15

24

28

25

11

13

14

14

14

14

9

8

-56%

-59%

-29%

12%

25%

95%

93%

94%

95%

95%

44%

-16%

Percent Change

Note:
1
Values reflect controlled release and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.12-201

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.12
Hydrology and Water Management

Table 3.12-107. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

D1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

184

241

161

98

19

8

8

7

7

6

7

41

Flow (cfs)

Percent Change
Above Normal

15

12

12

11

11

12

9

34

-22%

46%

53%

60%

62%

96%

32%

-18%
29

94

217

96

26

13

7

7

6

6

4

19

Flow (cfs)

65

144

68

28

13

11

12

11

11

11

19

24

-30%

-33%

-29%

5%

2%

67%

74%

83%

85%

175%

-1%

-18%

Baseline1

Flow (cfs)

28

74

41

24

9

6

6

6

6

7

6

19

Alternative D1

Flow (cfs)

22

53

35

28

12

11

12

12

12

12

8

20

-21%

-28%

-15%

17%

35%

96%

94%

99%

96%

73%

37%

2%

17

51

30

12

5

4

4

4

4

5

4

13

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

91
-7%

Flow (cfs)

Baseline1

Critical

131
-19%

Alternative D1

Percent Change
Dry

183
-24%

Baseline1
Percent Change
Below Normal

139
-25%

17

41

39

22

10

11

12

11

11

12

8

16

-3%

-20%

29%

72%

131%

179%

178%

186%

191%

152%

83%

19%

4

9

11

4

1

1

1

1

1

4

3

3

9

14

26

18

10

10

11

11

11

11

7

8

115%

53%

131%

383%

647%

712%

763%

794%

804%

175%

124%

181%

Baseline1

Flow (cfs)

80

133

80

42

10

6

6

5

5

5

7

24

Alternative D1

Flow (cfs)

62

99

70

45

12

11

12

12

11

12

10

22

-23%

-25%

-13%

6%

17%

101%

109%

118%

120%

118%

35%

-7%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-108. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water Year Type

Alternative

Baseline1
Wet

Alternative

D1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Flow (cfs)

207

270

178

106

16

5

4

3

3

3

4

44

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Below Normal

99

12

7

7

7

6

7

5

37

-7%

-26%

63%

84%

103%

111%

164%

42%

-17%

103

244

105

26

10

3

3

3

2

1

17

30

77

172

77

27

10

7

7

7

6

6

18

24

-25%

-30%

-27%

5%

-1%

101%

122%

149%

158%

369%

2%

-19%

Flow (cfs)

28

81

42

24

6

3

3

3

3

3

3

20

Flow (cfs)

22

62

36

27

8

7

8

7

7

7

4

19

-22%

-24%

-14%

16%

32%

134%

131%

140%

137%

115%

58%

-2%

16

54

31

10

2

1

1

1

1

2

2

11

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

148
-17%

Alternative D1
Baseline1

Critical

213
-21%

Baseline1
Percent Change
Dry

163
-21%

15

45

40

18

6

6

7

7

6

7

4

14

-6%

-16%

28%

77%

223%

422%

398%

424%

459%

226%

118%

20%

2

8

10

2

0

0

0

0

0

2

1

1

5

12

23

14

6

6

6

6

6

6

3

4

209%

48%

136%

632%

1190%

1314%

1326%

1423%

1481%

278%

220%

463%

Baseline1

Flow (cfs)

88

148

87

44

8

3

3

2

2

2

5

24

Alternative D1

Flow (cfs)

70

115

77

46

9

7

7

7

7

7

6

22

-20%

-23%

-12%

4%

8%

143%

167%

193%

202%

193%

37%

-10%

Percent Change

Note:
1
Values reflect controlled releases, uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period:
1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-109. Simulated Flow Releases from Dam Outlet Averaged by Water Year Type for Alternative D Under Future Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative
Percent
Change

D1

Baseline1
Above Normal

Below Normal

Dry

Critical

Alternative

D1

Parameter

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

3

0

0

1

8

9

10

10

10

8

7

5

Flow (cfs)

3

3

5

10

10

12

14

14

14

14

9

6

-17%

859%

3700%

1747%

27%

44%

42%

45%

45%

82%

37%

17%

Flow (cfs)

4

1

0

1

7

8

9

9

9

7

6

5

Flow (cfs)

4

4

7

14

10

12

14

14

14

14

9

7

1%

241%

1400%

1283%

44%

53%

52%

52%

53%

88%

42%

33%

Percent
Change
Baseline1

Flow (cfs)

5

2

1

3

5

6

6

6

6

8

7

5

Alternative D1

Flow (cfs)

7

5

13

16

11

13

14

14

14

14

10

8

47%

101%

816%

447%

122%

123%

118%

118%

117%

79%

48%

42%

Percent
Change
Baseline1

Flow (cfs)

5

3

1

4

6

7

7

7

7

7

6

5

Alternative D1
Percent
Change

Flow (cfs)

7

5

12

18

12

13

14

14

14

14

10

9

37%

49%

742%

396%

99%

96%

91%

92%

92%

96%

59%

78%

Baseline1

Flow (cfs)

4

2

2

3

2

2

2

2

2

6

5

4

Flow (cfs)

9

8

17

19

12

13

14

14

14

14

10

10

126%

240%

664%

528%

639%

619%

600%

601%

601%

139%

101%

140%

Flow (cfs)

4

2

1

2

6

7

7

7

7

7

6

5

Flow (cfs)

6

4

10

15

11

13

14

14

14

14

9

8

36%

162%

895%

617%

86%

93%

89%

91%

91%

92%

52%

52%

Alternative

D1

Percent
Change
Baseline1

Average

Jan

Flow (cfs)

Alternative

D1

Percent
Change

Note:
1
Values reflect controlled releases from the dam outlet into North Fork Pacheco Creek, not including uncontrolled spills, based on Pacheco Creek Steelhead Habitat Suitability
Model simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations
modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-110. Simulated Flow in Pacheco Creek at Creek Mile 0 Averaged by Water Year Type for Alternative D Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
D1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

48

13

9

10

10

10

8

8

22

32

63

46

39

10

12

14

14

14

14

9

7

-64%

-53%

-47%

-19%

-25%

44%

42%

44%

45%

82%

17%

-70%
9

47

95

56

18

11

8

9

9

9

7

6

Flow (cfs)

11

22

31

15

10

12

14

14

14

14

9

7

-76%

-77%

-46%

-13%

-4%

53%

51%

52%

53%

87%

42%

-18%

Baseline1

Flow (cfs)

10

23

13

9

6

6

6

6

6

8

7

5

Alternative D1

Flow (cfs)

7

8

16

16

11

13

14

14

14

14

10

8

-28%

-65%

27%

88%

84%

123%

117%

117%

117%

79%

47%

43%

8

22

15

9

6

7

7

7

7

7

6

8

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

Apr

88

Flow (cfs)

Baseline1

Critical

Mar

135

Alternative D1

Percent Change
Dry

Feb

87

Baseline1
Percent Change
Below Normal

Jan

7

5

18

18

12

13

14

14

14

14

10

9

-18%

-76%

17%

101%

91%

95%

90%

91%

92%

96%

59%

15%

4

2

3

5

2

2

2

2

2

6

5

4

9

8

17

19

12

13

14

14

14

14

10

10

126%

231%

473%

312%

636%

617%

598%

600%

600%

139%

100%

140%

Baseline1

Flow (cfs)

37

64

41

21

8

7

7

7

7

7

7

11

Alternative D1

Flow (cfs)

15

26

28

24

11

13

14

14

14

14

9

8

-58%

-59%

-32%

11%

30%

93%

89%

90%

91%

91%

44%

-29%

Percent Change

Note:
1
Values reflect controlled releases and uncontrolled spills from the dam outlet into North Fork Pacheco Creek and natural inflow from the North Fork Pacheco Creek watershed
above the confluence with South Fork Pacheco Creek based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003.Water Year Type
based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-111. Simulated Flow in Pacheco Creek at Creek Mile 4 Averaged by Water Year Type for Alternative D Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
D1

Flow (cfs)

Percent Change
Above Normal

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

91

18

8

8

7

7

6

12

59

150

210

132

82

14

11

12

11

11

11

13

44

-26%

-25%

-24%

-9%

-19%

50%

51%

59%

61%

106%

9%

-26%
28

119

216

110

31

13

7

7

7

7

5

7

Flow (cfs)

84

144

85

29

13

11

12

12

12

11

9

26

-30%

-33%

-23%

-7%

-4%

58%

62%

64%

67%

119%

43%

-5%

Baseline1

Flow (cfs)

22

60

33

19

6

4

5

5

5

6

5

14

Alternative D1

Flow (cfs)

19

45

37

26

11

11

12

12

12

12

8

16

-14%

-24%

11%

40%

72%

145%

141%

140%

135%

99%

54%

16%

20

70

42

14

5

5

5

5

5

5

5

16

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

Apr

172

Flow (cfs)

Baseline1

Critical

Mar

280

Alternative D1

Percent Change
Dry

Feb

204

Baseline1
Percent Change
Below Normal

Jan

18

54

45

22

10

11

12

11

11

12

8

17

-8%

-23%

7%

64%

104%

128%

121%

127%

130%

114%

58%

7%

4

10

13

5

1

1

1

1

1

4

3

3

9

15

27

19

10

10

11

11

11

11

7

8

111%

50%

109%

300%

650%

748%

743%

773%

782%

176%

124%

181%

Baseline1

Flow (cfs)

87

145

86

40

10

5

6

5

5

5

7

28

Alternative D1

Flow (cfs)

66

107

73

42

12

11

12

12

11

12

10

25

-24%

-26%

-15%

6%

22%

104%

105%

112%

114%

115%

35%

-12%

Percent Change

Note:
1
Values reflect controlled releases, uncontrolled spills from the dam outlet into North Fok Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-112. Simulated Flow in Pacheco Creek at Creek Mile 8 Averaged by Water Year Type for Alternative D Under Future
Conditions (2030)
Water Year Type

Alternative

Baseline1
Wet

Alternative

Parameter

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Above Normal

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Below Normal

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

191

98

15

4

4

3

3

2

10

65

177

245

150

90

12

7

7

7

6

7

10

49

-22%

-22%

-21%

-9%

-23%

72%

81%

102%

112%

186%

4%

-24%

134

244

121

31

10

4

4

4

3

2

2

29

99

172

96

28

10

7

7

7

7

6

6

27

-26%

-29%

-21%

-7%

-8%

82%

93%

100%

109%

225%

164%

-6%

Flow (cfs)

22

64

35

18

4

2

2

2

2

3

2

13

Flow (cfs)

18

51

38

25

7

6

7

7

7

7

4

14

-18%

-21%

10%

37%

81%

254%

238%

229%

212%

166%

100%

10%

19

76

45

12

2

2

2

2

2

3

3

14

Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Baseline1
Alternative

Flow (cfs)
D1

Flow (cfs)

Percent Change
Average

Mar

315

Alternative D1
Baseline1

Critical

Feb

229

Baseline1
Percent Change
Dry

Jan

17

62

48

19

6

6

7

7

6

7

4

15

-9%

-19%

7%

66%

188%

284%

248%

267%

292%

172%

71%

8%

2

9

12

2

0

0

0

0

0

2

1

1

5

13

25

14

6

6

6

6

6

6

3

4

204%

44%

110%

453%

1208%

1479%

1291%

1382%

1435%

281%

221%

474%

Baseline1

Flow (cfs)

96

161

94

41

7

3

3

2

2

2

4

29

Alternative D1

Flow (cfs)

75

124

81

42

8

6

7

7

7

7

6

25

-22%

-23%

-14%

4%

14%

155%

164%

184%

193%

193%

40%

-14%

Percent Change

Note:
1
Values reflect controlled releases uncontrolled spills from the dam outlet into North Fork Pacheco Creek, natural inflow from the North Fork Pacheco Creek watershed above the
confluence with South Fork Pacheco Creek, and inflow from Pacheco Creek tributaries, based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation
period: 1922-2003.Water Year Type based on Sacramento Valley Water Year Index. Additional information on hydrologic and water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-113. Simulated Mean Annual Pacheco Reservoir Operations for Alternative D Under Existing Conditions (2017)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Alternative D1

Volume (AF)

24,852

17,035

7,913

5,497

1,517

13,104

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

D1

0%

0%

0%

0%

0%

0%

Volume (AF)

0

0

0

0

0

0

Volume (AF)

7,180

12,298

14,592

9,014

11,332

10,216

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

2,352

6,847

5,222

9,332

11,459

6,420

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

D1

Percent Change
Baseline1,2

Volume (AF)

5,496

5,123

4,919

4,140

2,659

4,630

Alternative D1

Volume (AF)

6,970

7,538

8,084

8,566

9,340

7,942

Percent Change
Baseline1,2

Volume (AF)

27%
17,930

47%
10,336

64%
2,984

107%
1,692

251%
12

72%
8,049

Alternative D1

Volume (AF)

8,946

1,846

0

257

0

3,157

Percent Change
Baseline1,2

Volume (AF)

-50%
551

-82%
500

-100%
455

-85%
361

-100%
212

-61%
435

Alternative D1

Volume (AF)

6,522

5,379

5,157

4,903

4,322

5,436

1084%

976%

1034%

1260%

1936%

1150%

Volume (AF)

4,261

3,672

3,330

2,436

1,155

3,158

Volume (AF)

132,364

123,137

116,900

122,592

99,931

121,452

3006%

3254%

3410%

4933%

8549%

3746%

Percent Change
Baseline1,2
Storage

Alternative

D1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-114. Simulated Mean Annual Pacheco Reservoir Operations for Alternative D Under Future Conditions (2030)
Above
Below
Long-term
Variable
Alternative
Variable
Wet
Dry
Critical
Normal
Normal
Average
Natural Inflow

Baseline1,2

Volume (AF)

27,421

18,037

6,433

6,870

1,622

13,860

Alternative D1

Volume (AF)

27,421

18,037

6,433

6,871

1,622

13,860

Percent Change
Supplemental
CVP Inflows
Water Supply
Withdrawals
Habitat
Releases

Spill

Evaporation

Baseline1,2
Alternative

D1

0%

0%

0%

0%

0%

0

0

0

0

0

0

Volume (AF)

11,047

9,910

11,198

10,103

7,708

10,233

N/A

N/A

N/A

N/A

N/A

N/A

Volume (AF)

0

0

0

0

0

0

Volume (AF)

5,038

5,912

5,780

10,448

12,357

7,428

N/A

N/A

N/A

N/A

N/A

N/A

Percent Change
Baseline1,2
Alternative

D1

Percent Change
Baseline1,2

Volume (AF)

4,177

4,100

3,675

3,937

2,177

3,728

Alternative D1

Volume (AF)

6,844

7,461

8,284

8,395

9,321

7,899

Percent Change
Baseline1,2

Volume (AF)

64%
21,986

82%
12,564

125%
2,454

113%
2,489

328%
76

112%
9,509

Alternative D1

Volume (AF)

9,049

2,785

312

342

0

3,289

Percent Change
Baseline1,2

Volume (AF)

-59%
695

-78%
681

-87%
514

-86%
570

-100%
238

-65%
563

Alternative D1

Volume (AF)

6,139

5,975

4,617

4,773

3,534

5,141

Volume (AF)

783%
3,630

778%
3,367

797%
2,316

737%
2,573

1383%
945

813%
2,715

Volume (AF)

126,223

123,550

108,040

110,796

74,320

111,420

3378%

3569%

4565%

4206%

7763%

4004%

Percent Change
Baseline1,2
Storage

0%
Volume (AF)

Alternative

D1

Percent Change

Note:
1
Values based on CalSim-II, WEAP, and PCSHSM simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index.
Additional information on water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Baseline values reflect operation of the existing Pacheco Reservoir and North Fork Dam consistent with recommendations in the 2014 Report on Comprehensive
Strategy and Instructions for Operation of Pacheco Reservoir (Micko 2014)
Key:
AF = acre-feet
CVP = Central Valley Project
N/A= not applicable
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Table 3.12-115. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water Alternative D Under Existing
Conditions (2017)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Parameter
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

503,459

482,942

484,813

481,963

470,557

487,759

Alternative D5

Volume (AF)

503,764

484,252

484,269

482,234

471,828

488,190

0%

0%

0%

0%

0%

0%

Baseline5

Volume (AF)

86,978

79,778

70,455

63,770

52,402

72,866

Alternative D5

Volume (AF)

219,320

202,763

188,150

186,486

152,326

194,452

152%

154%

167%

192%

191%

167%

Baseline5

Volume (AF)

71,192

76,958

81,549

81,872

89,218

78,849

Alternative D5

Volume (AF)

75,499

81,722

87,208

82,687

88,772

81,931

6%

6%

7%

1%

0%

4%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

66,254

63,727

67,669

64,256

70,427

66,248

Alternative D5

Volume (AF)

66,124

65,734

67,099

66,713

66,563

66,358

0%

3%

-1%

4%

-5%

0%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-116. Simulated Mean Annual Water Storage and Water Deliveries by Source for Valley Water for Alternative D Under Future
Conditions (2030)
Above
Below
Long-term
Dry
Critical
Variable
Alternative
Variable
Wet
Normal
Normal
Average
Groundwater
Storage1
Surface Water
Storage2
Annual CVP
Deliveries3
Annual SWP
Deliveries4

Baseline5

Volume (AF)

498,341

482,951

463,079

473,558

426,138

473,396

Alternative D5

Volume (AF)

498,973

483,485

465,268

476,599

433,601

475,804

0%

0%

0%

1%

2%

1%

Baseline5

Volume (AF)

118,360

109,905

83,304

80,556

63,246

94,234

Alternative D5

Volume (AF)

244,037

232,939

190,314

190,790

137,380

205,061

106%

112%

128%

137%

117%

118%

Baseline5

Volume (AF)

91,131

90,032

99,558

99,160

91,664

94,378

Alternative D5

Volume (AF)

95,632

92,423

102,833

101,962

90,115

97,105

5%

3%

3%

3%

-2%

3%

Percent Change

Percent Change

Percent Change
Baseline5

Volume (AF)

74,638

78,339

76,730

70,596

66,392

73,683

Alternative D5

Volume (AF)

73,414

82,429

74,907

71,054

64,343

73,305

-2%

5%

-2%

1%

-3%

-1%

Percent Change

Note:
1
Includes storage in the Coyote, Llagas., and North County Santa Clara Subbasins
2
Includes storage in the following reservoirs: Almaden, Anderson, Calero, Chesbro, Coyote, Guadalupe, Lexington, expanded Pacheco (action alternative only),
Stevens Creek, and Uvas,
3
Includes CVP deliveries to Valley Water out of San Luis Reservoir
4
Includes SWP deliveries to Valley Water through the South Bay Aqueduct
5
Values based on CalSim-II and WEAP simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley Water Year Index. Additional
information on storage and water storage modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
CVP = Central Valley Project
SWP = State Water Project
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Table 3.12-117. Average Groundwater Storage Conditions near Pacheco Creek for Alternative D
Under Existing Conditions (2017)
Year Type
Groundwater
Alternative
Variable
Above
Below
Long-term
Basin
Wet
Dry Critical
Normal Normal
Average
Baseline5
Groundwater
Reach 1

Alternative

D5

Percent
Change
Baseline5

Groundwater
Reach 2

Groundwater
Reach 3

Alternative

D5

296

292

283

274

206

275

Volume (AF)

300

300

300

300

300

300

Percent Change

1%

3%

6%

9%

46%

9%

Volume (AF)

1,341

1,308

1,282

1,188

910

1,230

Volume (AF)

1,375

1,369

1,371

1,368

1,363

1,370

3%

5%

7%

15%

50%

11%

Percent
Change

Percent Change

Baseline5

Volume (AF)

2,951

2,732

2,716

2,289

1,615

2,539

Alternative D5

Volume (AF)

3,139

3,092

3,078

3,039

2,970

3,075

Percent
Change

Percent Change

6%

13%

13%

33%

84%

21%

Volume (AF)

15,032

14,083

14,395

13,564

10,581

13,813

Volume (AF)

15,281

15,050

14,989

14,761

14,312

14,941

2%

7%

4%

9%

35%

8%

Baseline5
Groundwater
Reach 4

Volume (AF)

Alternative

D5

Percent
Change

Percent Change

Notes:
1
Values from Pacheco Creek Steelhead Suitability Model simulations. Simulation period 1922 – 2003, results averaged based on
Sacramento Valley Water Year Type Index. Additional information on water operations modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet
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Table 3.12-118. Average Groundwater Storage Conditions near Pacheco Creek for Alternative D
Under Future Conditions (2030)
Year Type
Groundwater
LongAlternative
Variable
Above
Below
Basin
Wet
term
Dry
Critical
Normal Normal
Average
Baseline5
Groundwater
Reach 1

Groundwater
Reach 2

Volume (AF)

293

297

279

280

207

276

Volume (AF)

300

300

300

300

300

300

Percent
Change

Percent
Change

2%

1%

8%

7%

45%

9%

Baseline5

Volume (AF)

1,335

1,338

1,231

1,258

918

1,238

Alternative D5 Volume (AF)

1,375

1,369

1,369

1,369

1,364

1,370

3%

2%

11%

9%

49%

11%

Volume (AF)

2,934

2,847

2,492

2,533

1,659

2,565

Volume (AF)

3,146

3,100

3,065

3,051

2,972

3,078

7%

9%

23%

20%

79%

20%

Volume (AF)

14,938

14,561

13,972

14,186

11,065

13,969

Volume (AF)

15,301

15,114

14,929

14,863

14,347

14,970

2%

4%

7%

5%

30%

7%

Alternative

D5

Percent
Change

Percent
Change

Baseline5
Groundwater
Reach 3

Alternative

D5

Percent
Change

Percent
Change

Baseline5
Groundwater
Reach 4

Alternative
Percent
Change

D5

Percent
Change

Notes:
1
Values from Pacheco Creek Steelhead Suitability Model simulations. Simulation period 1922–2003, results averaged based
on Sacramento Valley Water Year Type Index. Additional information on water operations modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
AF = acre-feet

Table 3.12-119. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative D Under Existing Conditions (2017)
SGMA Threshold
Baseline
Alternative D
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

82

82

Coyote

Valley1

5,000

82

82

Llagas

Subbasin1

17,000

82

82

Notes:
1
Values from WEAP simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003.
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-120. Groundwater Storage Conditions in Valley Water Managed Groundwater Subbasins
for Alternative D Under Future Conditions (2030)
SGMA Threshold
Baseline
Alternative D
Groundwater Basin
Volume (acre-feet)
Number of Years Threshold Met2
North County Santa Clara1

278,000

77

78

Coyote Valley1

5,000

82

82

Llagas Subbasin1

17,000

82

82

Notes:
1
Values from WEAP simulations. Simulation period: 1922-2003. Additional information on water operations modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
Based on end of year storage in each year of the simulation period 1922–2003.
Key:
SGMA = Sustainable Groundwater Management Act
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Table 3.12-121. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for
Alternative D Under Existing Conditions (2017)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

11

8

6

4

14

14

25

29

25

24

21

1160%

1093%

271%

167%

231%

275%

452%

91

92

634

1,159

1,178

1,260

1,253

19

19

469

984

1,003

1,064

1,059

-79%

-79%

-26%

-15%

-15%

-16%

-15%

533

537

1,089

1,717

1,759

1,872

1,867

19

20

678

1,419

1,459

1,551

1,547

-96%

-96%

-38%

-17%

-17%

-17%

-17%

774

779

1,570

2,429

2,492

2,656

2,650

20

20

962

1,934

2,005

2,142

2,138

-97%

-97%

-39%

-20%

-20%

-19%

-19%

906

911

1,826

2,955

3,037

3,197

3,194

20

20

1,172

2,207

2,285

2,433

2,429

Percent Change

-98%

-98%

-36%

-25%

-25%

-24%

-24%

Baseline1

1,300

1,306

2,573

3,928

4,050

4,254

4,252

621

624

1,598

2,967

3,157

3,460

3,462

Percent Change

-52%

-52%

-38%

-24%

-22%

-19%

-19%

Baseline1

1,678

1,687

3,473

5,183

5,361

5,662

5,664

1,237

1,243

2,430

4,399

4,539

4,790

4,794

Percent Change

-26%

-26%

-30%

-15%

-15%

-15%

-15%

Baseline1

1,996

2,009

4,065

6,120

6,366

6,757

6,771

1,617

1,626

3,184

4,981

5,147

5,509

5,509

Alternative D1

1.02

Percent Change
Baseline1
Alternative

D1

1.67

Percent Change
Baseline1
Alternative

D1

2.00

Percent Change
Baseline1
Alternative

D1

2.50

Percent Change
Baseline1
Alternative D1

Alternative

Alternative

Alternative

D1

D1

D1

3.33

5

10

20

Percent Change

-19%

-19%

-22%

-19%

-19%

-18%

-19%

Baseline1

2,469

2,483

4,801

7,336

7,563

7,945

7,948

2,379

2,393

4,711

7,038

7,265

7,627

7,641

-4%

-4%

-2%

-4%

-4%

-4%

-4%

Alternative D1

50

Percent Change

Note:
1
Values from the Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second
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Table 3.12-122. Modeled Exceedance of Annual Peak Mean Daily Flows by Creek Mile for
Alternative D Under Future Conditions (2030)
Return
At Dam Mile 0
Mile 2
Mile 4
Mile 6
Mile 8
Mile 10
Interval
Alternative
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(cfs)
(years)
Baseline1

1

1

7

12

9

7

5

14

14

26

31

27

25

23

1063%

1064%

248%

146%

202%

242%

354%

213

215

637

1,220

1,246

1,330

1,323

19

19

560

1,105

1,125

1,189

1,185

-91%

-91%

-12%

-9%

-10%

-11%

-10%

531

533

1,077

1,651

1,688

1,788

1,784

19

20

699

1,462

1,515

1,627

1,621

-96%

-96%

-35%

-11%

-10%

-9%

-9%

776

780

1,592

2,398

2,462

2,585

2,582

20

20

1,005

1,929

2,008

2,145

2,142

-97%

-97%

-37%

-20%

-18%

-17%

-17%

963

969

1,972

3,067

3,167

3,341

3,337

20

20

1,267

2,419

2,536

2,719

2,716

Percent Change

-98%

-98%

-36%

-21%

-20%

-19%

-19%

Baseline1

1,358

1,366

2,787

4,240

4,385

4,624

4,624

614

618

2,012

3,646

3,826

4,124

4,125

Percent Change

-55%

-55%

-28%

-14%

-13%

-11%

-11%

Baseline1

1,747

1,756

3,740

5,729

5,964

6,336

6,343

1,360

1,368

2,862

4,739

4,890

5,230

5,230

Percent Change

-22%

-22%

-23%

-17%

-18%

-17%

-18%

Baseline1

2,341

2,354

4,542

6,879

7,105

7,482

7,485

1,723

1,732

3,385

5,187

5,319

5,577

5,574

Alternative D1

1.02

Percent Change
Baseline1
Alternative

D1

1.67

Percent Change
Baseline1
Alternative

D1

2.00

Percent Change
Baseline1
Alternative

D1

2.50

Percent Change
Baseline1
Alternative D1

Alternative

Alternative

Alternative

D1

D1

D1

3.33

5

10

20

Percent Change

-26%

-26%

-25%

-25%

-25%

-25%

-26%

Baseline1

2,453

2,467

4,818

7,112

7,348

7,736

7,746

2,409

2,422

4,755

6,960

7,188

7,550

7,566

-2%

-2%

-1%

-2%

-2%

-2%

-2%

Alternative D1

50

Percent Change

Note:
1
Values from the Daily Operations and Routing Model existing conditions (2017) simulations. Simulation period: 1922-2003.
Additional information on hydrologic and water operations modeling is provided in the Water Resources and Fisheries Numerical
Modeling Appendix.
Key:
cfs = cubic feet per second
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Land Use and Planning

This section describes the environmental and regulatory setting for land use and planning. It
analyzes the environmental impacts of the Proposed Project, No Project Alternative, and other
alternatives related to land use and planning, including any cumulative physical environmental
impacts. For the purposes of this assessment, the land use and planning institutional framework
includes management direction for state owned lands, county general plans and zoning
ordinances.
3.13.1

Environmental Setting

The environmental setting related to land use and planning includes the consideration of land
ownership, management plans for state owned lands, and county general plans in Santa Clara,
Merced, Stanislaus, and San Benito Counties. County ordinances related to land use are also
considered. The regulatory aspects of land use designations and zoning are discussed in
Section 3.13.2 Regulatory Framework. Relevant planning direction for specific resources is
included in the Regional and Local Laws, Regulations, and Policies section of each resource
section.
3.13.1.1 Land Ownership
Most of the Pacheco Reservoir Expansion Project (Project) study area (those areas where
project land use activities would occur) is located on private land within unincorporated Santa
Clara County as shown in Figure 3.13-1, with improvement work to property owner access
roads also proposed in Merced and Stanislaus Counties. A small part (116 acres) of the
approximately 9,000-acre Project study area occurs within Henry W. Coe State Park. The
Project study area also includes a portion of the Upper Unit of the Cottonwood Creek Wildlife
Area, managed by California Department of Fish and Wildlife (CDFW), in both Santa Clara and
Merced Counties where Fifield Road crosses this wildlife area. Water released from North Fork
Dam into North Fork Pacheco Creek flows into Pacheco Creek just downstream from the
confluence with the South Fork Pacheco Creek. These flows continue downstream to San
Felipe Lake, primarily through private lands with the exception of the Pacheco Creek Reserve
owned by the Santa Clara Valley Habitat Agency. Pacheco Creek flows south and then west
through San Benito County before flowing into San Felipe Lake.
The U.S. Department of the Interior, Bureau of Reclamation (Reclamation) manages seven
parcels of federal land that were acquired to provide access for the construction and
maintenance of the Pacheco and Santa Clara Conduits and the Santa Clara Tunnel. Several of
these parcels include lands that underlie Pacheco Creek in both Santa Clara and San Benito
Counties.
3.13.1.2 General Plan Land Use Designations
County general plans can be described as a county's "blueprint" for future development. It
represents the community's view of its future and comprises the goals and policies upon which
the board of supervisors will base their land use decisions. The general plan and its figures
have a long-term outlook, identifying the types of development that will be allowed, the spatial
relationships among land uses, and the general pattern of future development. Consistent with
that approach, each county’s general plan designates the land use for areas within their
jurisdiction. Figure 3.13-2 shows the land use designations for the Project study area. The
primary land use designations in the Project study area are Ranchlands and Regional Parks1 in

1

Lands within Henry W. Coe State Park are designated as Regional Park in Santa Clara County General Plan.
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Santa Clara County; Agricultural in Stanislaus and Merced Counties; and Foothill Pasture in
Merced County.
3.13.1.3 County Zoning
Zoning implements the policies of the general plan through specific standards such as lot size,
building setback, and a list of allowable uses. The land uses shown on the county’s general
plans maps are reflected in the local zoning ordinances and maps. Figure 3.12-3 shows the
county zoning designations for the Project study area. Zoning is described in more detail in
Section 3.13.2. Although there are differences in naming conventions between Santa Clara,
Merced, and Stanislaus Counties, zoning in the Project study area within those counties is
primarily associated with ranchland uses (i.e., Agricultural Ranchland, Exclusive Agriculture, and
General AG 160 Acre). Zoning for the Project study area in San Benito County is Agricultural
Productive.
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Figure 3.13-1. Land Ownership
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Figure 3.13-2. General Plan Land Use Designations
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Figure 3.13-3. County Zoning
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Regulatory Framework

3.13.2.1 Federal Laws, Regulations, and Policies
No federal laws, regulations, or policies related to land uses and planning apply to the Project.
3.13.2.2 State Laws, Regulations, and Policies
California Government Code
The California Government Code (CGC) Title 5, Division 2, Part 1, Chapter 1, Article 5
establishes the relationship between local agencies such as Valley Water and Counties. While
local agencies are generally subject to county zoning and ordinances, section 53091(e), states:
“Zoning ordinances of a county or city shall not apply to the location or
construction of facilities for the production, generation, storage, treatment, or
transmission of water, or for the production or generation of electrical energy,
facilities that are subject to Section 12808.5 of the Public Utilities Code, or
electrical substations in an electrical transmission system that receives electricity
at less than 100,000 volts. Zoning ordinances of a county or city shall apply to
the location or construction of facilities for the storage or transmission of
electrical energy by a local agency, if the zoning ordinances make provision for
those facilities.”
California Public Resource Code – State Parks and Monuments
That portion of the Project study area that could encroach on state park lands would be subject
to the California Public Resources Code (PRC) Division 5, Chapter 1 direction for management
of lands managed by the California Department of Parks and Recreation (California State
Parks). Section 5001 of the PRC states:
(a) The Legislature finds and declares all of the following:
(1) California’s state parks are a true reflection of our state’s collective history,
natural and cultural heritage, and ideals. The state parks can be models of
healthy, natural, and sustainable ecosystems and they can also commemorate
important cultural traditions or historic events. To remain relevant now and into
the future, state parks must protect California’s heritage and be welcoming in
order that visitors may understand and appreciate these special places that have
been set aside for their inspiration and enjoyment.
(2) The state parks and other nature, recreation, and historic areas deserve to be
preserved and managed for the benefit and inspiration of all state residents and
visitors to the state parks. It is the intent of the Legislature to clarify the priorities
and responsibilities of state agencies with respect to the management and
administration of the state park system.
(3) Individual units of the state park system derive increased importance and
recognition through their inclusion in a unified state park system that is preserved
and managed for the benefit and inspiration of all Californians and visitors to the
state.
(b) The Department of Parks and Recreation has control of the state park
system.
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Section 5001.9 states in part:
(b) No new facility may be developed in any unit of the state park system unless
it is compatible with the classification of the unit.
Henry W. Coe State Park
The Henry W. Coe State Park General Plan was adopted in 1985 by the California State Park
and Recreation Commission. The Plan outlines management objectives and actions to achieve
the purposes adopted for Henry W. Coe State Park. The Declaration of Purpose adopted in the
General Plan states:
The purpose of Henry W. Coe State Park is to make available to the people for
their inspiration, enlightenment, and enjoyment, in an essentially natural
condition: the rugged, scenic landscape and wildland values of the inner central
coast range of California; the native oak woodlands, riparian corridors, chaparral,
and grasslands which are representative of one of California’s classic
landscapes; the wildlife and naturally functioning ecosystems therein; and the
history and significant cultural features of human occupation and activity.
The department shall prescribe and execute a program of resource management
to perpetuate the park’s declared values. The department shall provide
recreational facilities that make available these values in a manner that is
consistent with their perpetuation. Park management shall take into account,
and, if necessary, regulate the human uses for which the park is Intended. (CSP
1985)
This comprehensive plan adopted policies for a wide range of resources including management
of recreation, access, and facility development; however, these policies are addressed in other
sections of Chapter 3 as applicable. A small portion of the Proposed Project and Alternative A
(13.6 acres) would inundate the 87,000 Henry W. Coe State Park at full pool.
Cottonwood Creek Wildlife Area
The Cottonwood Creek Wildlife Area is managed by the CDFW, Central Region. Typically,
CDFW develops management plans for any property wholly under its jurisdiction that is
purchased after January 1, 2002; these plans are subject to an appropriation by the Legislature
for that purpose. To date, CDFW has not developed a management plan for the Cottonwood
Creek Wildlife Area; this area is currently managed under the California Fish and Game Code.
The California Code of Regulations (CCR) Title 14, subsection 551 (1) (5) restricts the use of
boats and prohibits the use of horse and pack stock on both the upper and lower units of this
area, which together comprise approximately 6,300 acres.
The Project study area includes a narrow strip of land associated with the Fifield Road corridor
(172 acres) through the western portion of the Upper Unit of the Cottonwood Creek Wildlife Area
in western Merced and eastern Santa Clara Counties.
3.13.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
As illustrated on Figure 3.13-2, the majority of the privately owned lands within the Project study
area in Santa Clara County are designated as Ranchlands under the Santa Clara County
General Plan (General Plan) (Santa Clara County 1994).
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The General Plan policy includes:
R-LU 36: The general intent of the Ranchlands designation is to maintain the
existing conditions of very low intensity uses, rural lifestyle, and limited public
access. Development policies shall protect and enhance the continued use of the
land for ranching.
R-LU 39: The primary use shall be ranching. Other allowable uses shall be:
a. agriculture;
b. low intensity recreational uses;
c. mineral extraction;
d. land in its natural state;
e. hunting;
f. wildlife refuges;
g. very low density residential development; and
h. very low intensity commercial, industrial, or institutional uses, provided that
they primarily support ranching activities or the enhancement, protection, study
or appreciation of the natural resources of the area.
Roadside Services are defined by the General Plan as a limited number of private facilities and
businesses serving the motoring public in dispersed locations. There is one parcel within the
Project study area designated as Roadside Services that is locally referred to as Bell’s Station.
This is a business that advertises itself as farmers market just north of State Route 152 (SR
152) and accessed via a driveway from Kaiser-Aetna Road.
Most of lands within the Project study area along Pacheco Creek downstream from its
confluence with the North Fork are designated as Ranchland; the Casa de Fruta commercial
development south of SR 152 is designated as Roadside Services but is excluded from the
Project study area.
The General Plan policy on Water Supply Resources acknowledges the role of Valley Water as
“the county’s multi-purpose agency known today with responsibilities for countywide water
management, including flood control, conservation, and wholesale water supplier for most of the
county’s water retailing services” (Santa Clara County 1994).
General Plan Water Resources Supply Strategy #3: Make System and Local Storage Capacity
Improvement states:
New reservoirs and expansions of existing reservoirs are possible, although not
without environmental impacts and financial costs. Additional capacity may be
necessary to accommodate water deliveries from new sources without affecting
flood control management and other management functions of [Valley Water].
Seismic safety requirements must also be taken into account. Older dams may
require reinforcement as part of overall efforts to ensure the security of local
supplies.
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Policies and Implementation for Strategy #3 state:
C-RC 15: Potential for new and/or expanded local reservoirs should be
thoroughly examined as a part of any long term strategy for assuring adequate
water supply, taking into full account environmental and financial feasibility.
C-RC 16: Seismic safety considerations for new and existing reservoirs should
be addressed in order to ensure water supply and public safety in the event of
earthquake.
Santa Clara County Zoning Ordinance
Most of the Project study area in Santa Clara County is zoned Agricultural Ranchlands (AR) as
part of a Rural Base District. The purpose of the AR zone district is intended to preserve
ranching, the natural resources, and the rural character of the areas to which it applies.
Permitted uses include ranching or agriculture, low-intensity recreation, mineral extraction, and
land in its natural state (Santa Clara County 2020).
The AR district is modified by the Scenic Roads combining district along SR 152. The purpose
of the Scenic Roads combining district is to protect the visual character of scenic roads in Santa
Clara County through special development and sign regulations (Santa Clara County 2020).
The Roadside Services (RS) zone is intended to allow specific and necessary highway uses
and services within clusters at appropriate locations necessary to serve the motoring public. The
commercial facility referred to as Bell’s Station located just east of the Kaiser-Aetna Road
interchange with SR 152 is the only land zoned as RS within the Project study area.
The Project is exempt from local zoning regulations under Government Code Section 53091(e),
which states that local government building and zoning ordinances do not apply to the
construction of facilities for water storage or transmission. In addition, zoning ordinance Table
2.20-2, Non-Residential Uses in Rural Base Districts, Note #16 recognizes that utility structures
and facilities may be exempt from local zoning regulations if they are established by a
government agency (Santa Clara County 2020).
Santa Clara Valley Habitat Plan
The Santa Clara Valley Habitat Agency (Habitat Agency) was formed in 2013 to implement the
Santa Clara Valley Habitat Plan (Habitat Plan). The Habitat Plan provides streamlined state and
federal permitting for public and private projects by pre-identifying mitigation obligations for
impacts on species habitat. The Habitat Plan also offers a comprehensive and effective way to
address impacts of those projects on endangered and threatened species and their habitats.
The Habitat Agency acquired the Pacheco Creek Reserve in 2017 for the purposes of habitat
conservation and restoration, consistent with the goals and objectives of the Santa Clara Valley
Habitat Plan. The Pacheco Creek Reserve is a 55.4-acre property comprised of three parcels
adjacent to SR 152. A 0.7-mile reach of Pacheco Creek flows through this reserve (Habitat
Agency 2019).
San Benito County General Plan
The Project study area includes that portion of Pacheco Creek that flows through San Benito
County that is within the agriculture land use designation. The purpose of this designation is to
maintain the productivity of agricultural land, especially prime farmland, in the County. This
designation is applied to agriculturally productive lands of various types, including crop land,
vineyards, and grazing lands. This designation allows agricultural support uses, such as
processing, wineries, and other necessary public utility and safety facilities, and one principal
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residential dwelling unit per lot. Secondary dwellings are allowed for relative,
caretaker/employee, and farm worker housing. These areas typically have transportation
access, but little to no public infrastructure (San Benito County 2015).
San Benito County Zoning Ordinance
Pacheco Creek as it flows through San Benito County is zoned as “Agricultural Productive”
(AP). The intent of the AP zoning is to provide for areas within the County to be used for
agricultural production of any type as set forth in the general plan (San Benito County 2021c).
Merced County General Plan
The proposed access road improvements to Fifield Road and adjacent property owner access
roads in Merced County are located within the Foothill Pasture land use designation. This
designation provides for non-cultivated agricultural practices that typically require larger areas of
land due to poor soil quality, limited water availability, and steeper slopes (Merced County
2013).
Merced County Zoning Ordinance
The proposed improvements to Fifield Road and adjacent property owner access roads in
Merced County are located within zone A-2, Exclusive Agriculture. The purpose of the A-2 zone
is to provide for areas with considerably expanded agricultural enterprises, due mainly to the
requirement of large parcels that are more economically suitable to support farming activities.
The 160-acre minimum parcel size facilitates farming and ranching operations and a variety of
open space functions that are typically less dependent on soil quality and are often connected
more with foothill and wetlands locations, grazing and pasture land, and wildlife habitat and
recreational areas. This zone implements the Foothill Pasture land use designation (Merced
County 2019).
Stanislaus County General Plan
The proposed improvements to Fifield Road and adjacent property owner access roads in
Stanislaus County are located within the Agricultural land use designation. This designation
recognizes the value and importance of agriculture by acting to preclude incompatible urban
development within agricultural areas. It is intended for areas of land that are presently or
potentially desirable for agricultural usage. These are typically areas that possess
characteristics with respect to location, topography, parcel size, soil classification, water
availability, and adjacent usage that, in proper combination, provide a favorable agricultural
environment. This designation establishes agriculture as the primary use in land so designated,
but allows dwelling units, limited agriculturally related commercial services, agriculturally related
light industrial uses, and other uses that by their unique nature are not compatible with urban
uses, provided they do not conflict with the primary use. The agriculture designation is also
consistent with areas the overall General Plan has identified as suitable for open space or
recreational use and for ranchettes (Stanislaus County 2016a).
Stanislaus County Zoning Ordinance
The proposed improvements to Fifield Road and adjacent property owner access roads in
Stanislaus County are located within zone A-2 General Agricultural District. It is the intent of the
district regulations to support and enhance agriculture as the predominant land use in the
unincorporated areas of the County. The district regulations are also intended to protect openspace lands pursuant to Government Code Section 65910. The procedures contained in this
zoning section are specifically established to ensure that all land uses are compatible with
agriculture and open space, including natural resources management, outdoor recreation, and
enjoyment of scenic beauty (Stanislaus County 2016b).
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Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to land uses and planning.
3.13.3.1 Methods and Assumptions
The analysis in this section is focused on the consistency of the Proposed Project and
alternatives with land use and planning requirements including the California PRC, county
general plans, and county zoning ordinances related to land use.
Applicable Design and Implementation Features
Design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant.
Section 2.3.4 provides a full description of each DIF. There are no DIFs related to land use and
planning.
3.13.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act (CEQA) Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or alternatives to the Proposed
Project would have significant impacts on land uses and planning if it were to:
•

physically divide an established community, or

•

cause a significant environmental impact due to a conflict with any land use plan, policy,
or regulation adopted for the purpose of avoiding or mitigating an environmental effect.

3.13.3.3 Topics Eliminated from Further Discussion
No topics related to land use and planning that are included in the significance criteria listed
above were eliminated from further consideration. Topics related to the Santa Clara County
Habitat Conservation Plan/Natural Community Conservation Plan are discussed in Section 3.5.
All relevant land use topics are analyzed below.
3.13.3.4 Impacts
Table 3.13-1 provides a summary of land use impacts with implementation of the Proposed
Project, No Project Alternative, and alternatives to the Proposed Project. Table 3.13-1 also
provides a summary comparison of impacts of the Proposed Project to the other alternatives
(i.e., No Project Alternative and Alternatives A through D), indicating whether the impacts of the
other alternatives are similar to, more severe, or less severe than those of the Proposed Project.
It should be noted that these comparisons present the most severe impact determination, and
this impact may be based on impacts from either the construction of project facilities or from
long-term operations and maintenance.
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Table 3.13-1. Summary of Land Use and Planning Impacts and Mitigation Measures
Impact

Proposed Project
and Alternatives

Level of Significance
Before Mitigation1

Mitigation
Measures

Level of
Significance with
Mitigation1

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

Proposed Project

S

None Identified

SU3

No Project Alt

NI (-)

--

NI (-)

Impact LU-1: Physically
divide an established
community

Impact LU-2: Cause a
significant environmental
impact due to a conflict
with any land use plan,
policy, or regulation
adopted for the purpose
of avoiding or mitigating
an environmental effect

NI (=)
2

Identified2

Alt A

S (=)

None

SU3 (=)

Alt B

S (-)

None Identified2

SU3 (-)

Alt C

S (-)

None Identified2

SU3 (-)

Alt D

S (=)

None Identified2

SU3 (=)

Notes:
1

Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.

2

No feasible mitigation was identified for Impact LU-2. Accordingly, this impact is significant and unavoidable.
Compensatory mitigation implemented under mitigation measures identified in Section 3.5 will also serve to preserve other
agricultural lands to help reduce impacts, but not to a less than significant level.

3

Key:
- = Lesser impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
NI = no impact
S = significant
SU = significant and unavoidable

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact LU-1: Physically divide an established community.
Construction
There are no established communities within the area subject to construction of Proposed
Project facilities. A discussion of established communities, or the lack thereof in the Project
study area, is provided in Section 3.15, Population and Housing. There would be no impact
during construction of the Proposed Project to an established community.
Operations
There are no established communities within the area subject to operation of Proposed Project
facilities. There would be no impact during operation of the Proposed Project to an established
community.
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Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
Construction
Most of the construction efforts associated with Proposed Project facilities would occur in areas
designated as Ranchlands by the Santa Clara County General Plan. Construction of these
facilities within the proposed reservoir, dam, and support facility permanent footprint would
convert the use of the land from Ranchlands to a water storage facility and related
infrastructure. As described previously, the Water Supply Resources discussion in the Santa
Clara County General Plan established policy C-RC-6 (c) specific to “System and local storage
improvements.” Strategy #3 states: “New reservoirs and expansions of existing reservoirs are
possible, although not without environmental impacts and financial costs.” Conversion of
Ranchlands to a water storage facility as a result of construction of the Proposed Project would
not be inconsistent with Strategy # 3; however, it would be inconsistent with the Santa Clara
County General Plan. The loss of Ranchlands would be inconsistent with the Santa Clara
County General Plan Policies R-LU 36 and R-LU 39 and the zone AR intent to protect the use of
the land for ranching. The impact would be significant.
Access improvements to existing roads in Santa Clara, Merced, and Stanislaus Counties would
not change the use of lands crossed or accessed by these roads and would be consistent with
the Ranchland, Roadside Services, Foothill Pasture, or Agriculture land use designations and
zoning requirements for the respective counties. Access improvements would have no impact
related to land use.
Power transmission line construction would have some temporary impacts to Ranchlands during
construction from staging areas and pole installation; the average size necessary to construct a
power pole pad would be less than 0.1 acre. Temporary impacts associated with construction of
26 pads would equate to about 2.6 acres over the 4.1-mile powerline corridor. These temporary
impacts would be restored and would not have a substantial impact on the use of the lands as
Ranchlands and would not conflict with the zoning requirements. The impact would be less than
significant.
Operations
Under the Proposed Project, operation of the reservoir would inundate approximately 13.6
acres 2 of the 87,000-acre Henry W. Coe State Park when the reservoir is operated above 708
feet above mean sea level (msl); the elevation where the potential inundation level would
encroach on the eastern boundary of the Park. This impact to Henry W. Coe State Park is
inconsistent with the purpose of state park lands as identified in Section 5001.9(b) of the PRC—
“no new facilities unless compatible,” and the Henry W. Coe General Plan—“in an essentially
natural condition.” The impact of inundation of 13.6 acres of state park lands would be
significant.
The Proposed Project would result in conversion of 1,414 acres zoned as Ranchlands in Santa
Clara County. 3 As with construction, operation would convert the use of the land from
Ranchlands to a reservoir. The conversion of Ranchlands to a reservoir would be inconsistent

As described in Section 3.13.1, 116 acres of land within Henry W. Coe State Park are within the Project study area, only 13.6
acres of the park would actually be inundated under the Proposed Project or Alternative A.
The lands owned and managed by Pacheco Pass Water District associated with North Fork Dam and Pacheco Reservoir are
considered Ranchlands based on review of available zoning maps. After construction, it appears these lands would still be
considered ranchlands unless, and until Santa Clara County amends the General Plan to rezone this portion of the Project study
area.
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with the Santa Clara County General Plan policies R-LU 36 and R-LU 39 and the zone AR intent
to protect the use of the land for ranching. This impact would be significant.
The improvements to Fifield Road and other property owner access roads in Merced and
Stanislaus Counties would enable landowners and other authorized users (e.g., CAL FIRE,
CDFW) to access those lands within the respective counties similar to existing conditions.
Operation of the Proposed Project would have no impact on ongoing land uses on public (e.g.,
Cottonwood Creek Wildlife Area) or private lands in Merced or Stanislaus Counties.
Water released into North Fork Pacheco Creek would flow through Ranchlands in Santa Clara
County, including the Pacheco Creek Reserve, and Agriculture land in San Benito County. The
planned water releases would not change the land use and would be consistent with the land
use designations, habitat management objectives, and zoning requirements. There would be no
impact from water releases.
There is no feasible mitigation available that would reduce conflicts with land use plans or
zoning caused by inundation or other Project-related permanent support facilities. This impact
would be significant and unavoidable. Implementation of compensatory wildlife habitat mitigation
(e.g., Bl-1d, BI-3c), as described in Section 3.5.3 is intended to protect and restore lands,
including those that may be zoned as ranchlands but would not off-set the conflicts with land
use plans or zoning caused by inundation or other Project-related permanent support facilities.
No Project Alternative
Impact LU-1: Physically divide an established community.
There are no established communities within the Project study area. There would be no impact
from the No Project Alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have a similar impact.
Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
There would be no conflicts with any land use plan, policy, or regulation under the No Project
Alternative. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule Impact
LU-1: Physically divide an established community.
Construction
There are no established communities within the area of Alternative A. There would be no
impact during construction of facilities associated with Alternative A to an established
community.
Operations
There are no established communities within the area of Alternative A. There would be no
impact as a result of operating facilities associated with Alternative A to an established
community.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have the same impact for
construction and operation.
Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
Construction
Most of the construction efforts associated with Alternative A facilities would occur in areas
designated as Ranchlands by the Santa Clara County General Plan. Similar to the Proposed
Project, construction of these facilities within the proposed reservoir, dam, and support facility
permanent footprint would convert the use of Ranchlands to a water storage facility. The loss of
Ranchlands would be inconsistent with the Santa Clara County General Plan policies R-LU 36
and R-LU 39 and the zone AR intent to protect the use of the land for ranching. The impact
would be significant.
Access improvements to existing roads in Santa Clara, Merced, and Stanislaus Counties would
not change the use of lands crossed or accessed by these roads and would be consistent with
the Ranchland, Roadside Services, Foothill Pasture, or Agriculture land use designations and
zoning requirements for the respective counties. Access improvements would have no impact
related to land use.
Power transmission line construction would have some temporary impacts to Ranchlands during
construction from staging areas and pole installation; the average size necessary to construct a
power pole pad would be less than 0.1 acre. Temporary impacts associated with construction of
26 pads would equate to about 2.6 acres over the 4.1-mile powerline corridor. These temporary
impacts would be restored and would not have a substantial impact on the use of the lands as
Ranchlands and would not conflict with the zoning requirements. The impact would be less than
significant.
Operations
Under Alternative A, operation of the reservoir would inundate approximately 13.6 acres of
Henry W. Coe State Park when the reservoir is operated above 708 feet above msl; the
elevation where the inundation level would encroach on the eastern boundary of the Park. This
impact to Henry W. Coe State Park is inconsistent with the purpose of state park lands as
identified in Section 5001.9(b) of the PRC—“no new facilities unless compatible,” and the Henry
W. Coe General Plan—“in an essentially natural condition.” The impact of inundation of 13.6
acres of state park lands would be significant.
Alternative A would result in conversion of 1,525 acres zoned as Ranchlands in Santa Clara
County. 4 As with construction, operation would convert the use of the land from Ranchlands to a
reservoir. The conversion of Ranchlands to a reservoir would be inconsistent with the Santa
Clara County General Plan policies R-LU 36 and R-LU 39 and the zone AR intent to protect the
use of the land for ranching. This impact would be significant.
The improvements to Fifield Road and other property owner access roads in Merced and
Stanislaus Counties would enable landowners and other authorized users (e.g., CAL FIRE,
CDFW) to access those lands within the respective counties similar to existing conditions.
The lands owned and managed by Pacheco Pass Water District associated with North Fork Dam and Pacheco Reservoir are
considered Ranchlands based on review of available zoning maps. After construction, it appears these lands would still be
considered ranchlands unless, and until Santa Clara County amends the General Plan to rezone this portion of the Project study
area.
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Operation of Alternative A would have no impact on ongoing land uses on public (e.g.,
Cottonwood Creek Wildlife Area) or private lands in Merced or Stanislaus Counties.
Water released into North Fork Pacheco Creek would flow through Ranchlands in Santa Clara
County, including the Pacheco Creek Reserve and Agriculture land in San Benito County. The
planned water releases would not change the land use and would be consistent with the land
use designations, habitat management objectives, and zoning requirements. There would be no
impact from water releases.
There is no feasible mitigation available that would reduce conflicts with land use plans or
zoning caused by inundation or other Project-related permanent support facilities. This impact
would be significant and unavoidable. Implementation of compensatory wildlife habitat mitigation
(e.g., Bl-1d, BI-3c), as described in Section 3.5.1.1, is intended to protect and restore lands,
including those that may be zoned as ranchlands but would not off-set the conflicts with land
use plans or zoning caused by inundation or other Project-related permanent support facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a similar impact as the
Proposed Project. Alternative A would have the same inundation impacts to Henry W. Coe State
Park but would result in a greater amount of Ranchland loss due to the larger construction
footprint.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Schedule Regime
Impact LU-1: Physically divide an established community.
Construction
There are no established communities within the area of Alternative B. There would be no
impact during construction of facilities associated with Alternative B to an established
community.
Operations
There are no established communities within the area of Alternative B. There would be no
impact as a result of operating facilities associated with Alternative B to an established
community.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have the same impact.
Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
Construction
Most of the construction efforts associated with Alternative B facilities would occur in areas
designated as Ranchlands by Santa Clara County. Similar to the Proposed Project, construction
of these facilities within the proposed reservoir, dam, and support facility permanent footprint
would convert the use of Ranchlands to a water storage facility. The loss of Ranchlands would
be inconsistent with the Santa Clara County General Plan policies R-LU 36 and R-LU 39 and
the zone AR intent to protect the use of the land for ranching. The impact would be significant.
Access improvements to existing roads in Santa Clara, Merced, and Stanislaus Counties would
not change the use of lands crossed or accessed by these roads and would be consistent with
the Ranchland, Roadside Services, Foothill Pasture, or Agriculture land use designations and
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zoning requirements for the respective counties. Access improvements would have no impact
related to land use.
Power transmission line construction would have some temporary impacts to Ranchlands during
construction from staging areas and pole installation; the average size necessary to construct a
power pole pad would be less than 0.1 acre. Temporary impacts associated with construction of
26 pads would equate to about 2.6 acres over the 4.1-mile powerline corridor. These temporary
impacts would be restored and would not have a substantial impact on the use of the lands as
Ranchlands and would not conflict with the zoning requirements. The impact would be less than
significant.
Operations
Alternative B would result in conversion of 1,231 acres zoned as Ranchlands in Santa Clara
County. 5 As with construction, operation would convert the use of the land from Ranchlands to a
reservoir. The conversion of Ranchlands to a reservoir would be inconsistent with the Santa
Clara County General Plan policies R-LU 36 and R-LU 39 and the zone AR intent to protect the
use of the land for ranching. This impact would be significant.
The improvements to Fifield Road and other property owner access roads in Merced and
Stanislaus Counties would enable landowners and other authorized users (e.g., CAL FIRE,
CDFW) to access those lands within the respective counties similar to existing conditions.
Operation of Alternative B would have no impact on ongoing land uses on public (e.g.,
Cottonwood Creek Wildlife Area) or private lands in Merced or Stanislaus Counties.
Water released into North Fork Pacheco Creek would flow through Ranchlands in Santa Clara
County, including the Pacheco Creek Reserve, and Agriculture land in San Benito County. The
planned water releases would not change the land use and would be consistent with the land
use designations, habitat management objectives, and zoning requirements. There would be no
impact from water releases.
There is no feasible mitigation available that would reduce conflicts with land use plans or
zoning caused by inundation or other Project-related permanent support facilities. This impact
would be significant and unavoidable. Implementation of compensatory wildlife habitat mitigation
(e.g., Bl-1d. BI-3c), as described in Section 3.5.1.1, is intended to protect and restore lands,
including those that may be zoned as ranchlands but would not off-set the conflicts with land
use plans or zoning caused by inundation or other Project-related permanent support facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impact than the Proposed
Project. Alternative B would not inundate Henry W. Coe State Park and would have less impact
to Ranchland due to the smaller construction footprint.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact LU-1: Physically divide an established community.

The lands owned and managed by Pacheco Pass Water District associated with North Fork Dam and Pacheco Reservoir are
considered Ranchlands based on review of available zoning maps. After construction, it appears these lands would still be
considered ranchlands unless, and until Santa Clara County amends the General Plan to rezone this portion of the Project study
area.
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Construction
There are no established communities within the area of Alternative C. There would be no
impact during construction of facilities associated with Alternative C to an established
community.
Operations
There are no established communities within the area of Alternative C. There would be no
impact as a result of operating facilities associated with Alternative C to an established
community.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have the same impact.
Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
Construction
Most of the construction efforts associated with Alternative C facilities would occur in areas
designated as Ranchlands by Santa Clara County. Similar to the Proposed Project, construction
of these facilities within the proposed reservoir, dam, and support facility permanent footprint
would convert the use of Ranchlands to a water storage facility. The loss of Ranchlands would
be inconsistent with the Santa Clara County General Plan policies R-LU 36 and R-LU 39 and
the zone AR intent to protect the use of the land for ranching. The impact would be significant.
Access improvements to existing roads in Santa Clara, Merced, and Stanislaus Counties would
not change the use of lands crossed or accessed by these roads and would be consistent with
the Ranchland, Roadside Services, Foothill Pasture, or Agriculture land use designations and
zoning requirements for the respective counties. Access improvements would have no impact
related to land use.
Power transmission line construction would have some temporary impacts to Ranchlands during
construction from staging areas and pole installation; the average size necessary to construct a
power pole pad would be less than 0.1 acre. Temporary impacts associated with construction of
29 pads would equate to about 2.9 acres over the 4.6-mile powerline corridor. These temporary
impacts would be restored and would not have a substantial impact on the use of the lands as
Ranchlands and would not conflict with the zoning requirements. The impact would be less than
significant.
Operations
Alternative C would result in conversion of 1,267 acres zoned as Ranchlands in Santa Clara
County. 6 As with construction, operation would convert the use of the land from Ranchlands to a
reservoir. The conversion of Ranchlands to a reservoir would be inconsistent with the Santa
Clara County General Plan policies R-LU 36 and R-LU 39 and the zone AR intent to protect the
use of the land for ranching. This impact would be significant.
The improvements to Fifield Road and other property owner access roads in Merced and
Stanislaus Counties would enable landowners and other authorized users (e.g., CAL FIRE,
CDFW) to access those lands within the respective counties similar to existing conditions.
The lands owned and managed by Pacheco Pass Water District associated with North Fork Dam and Pacheco Reservoir are
considered Ranchlands based on review of available zoning maps. After construction, it appears these lands would still be
considered ranchlands unless, and until Santa Clara County amends the General Plan to rezone this portion of the Project study
area.
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Operation of Alternative C would have no impact on ongoing land uses on public (e.g.,
Cottonwood Creek Wildlife Area) or private lands in Merced or Stanislaus Counties.
Water released into North Fork Pacheco Creek would flow through Ranchlands in Santa Clara
County, including the Pacheco Creek Reserve, and Agriculture land in San Benito County. The
planned water releases would not change the land use and would be consistent with the land
use designations, habitat management objectives, and zoning requirements. There would be no
impact to land uses from water releases.
There is no feasible mitigation available that would reduce conflicts with land use plans or
zoning caused by inundation or other Project-related permanent support facilities. This impact
would be significant and unavoidable. Implementation of compensatory wildlife habitat mitigation
(e.g., Bl-1d. BI-3c), as described in Section 3.5.1.1, is intended to protect and restore lands,
including those that may be zoned as ranchlands but would not off-set the conflicts with land
use plans or zoning caused by inundation or other Project-related permanent support facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impact than the Proposed
Project. Alternative C would not inundate Henry W. Coe State Park and would have less impact
with respect to Ranchland loss due to the smaller construction footprint.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact LU-1: Physically divide an established community.
Construction
There are no established communities within the area of Alternative D. There would be no
impact during construction of facilities associated with Alternative D to an established
community.
Operations
There are no established communities within the area of Alternative D. There would be no
impact as a result of operating facilities associated with Alternative D to an established
community.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have the same impact.
Impact LU-2: Cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an environmental effect.
Construction
Most of the construction efforts associated with Alternative D facilities would occur in areas
designated as Ranchlands by Santa Clara County. Similar to the Proposed Project, construction
of these facilities within the proposed reservoir, dam, and support facility permanent footprint
would convert the use of Ranchlands to a water storage facility. The loss of Ranchlands would
be inconsistent with the Santa Clara County General Plan policies R-LU 36 and R-LU 39 and
the zone AR intent to protect the use of the land for ranching. The impact would be significant.
Access improvements to existing roads in Santa Clara, Merced, and Stanislaus Counties would
not change the use of lands crossed or accessed by these roads and would be consistent with
the Ranchland, Roadside Services, Foothill Pasture, or Agriculture land use designations and
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zoning requirements for the respective counties. Access improvements would have no impact
related to land use.
Power transmission line construction would have some temporary impacts to Ranchlands during
construction from staging areas and pole installation; the average size necessary to construct a
power pole pad would be less than 0.1 acre. Temporary impacts associated with construction of
29 pads would equate to about 2.9 acres over the 4.6-mile powerline corridor. These temporary
impacts would be restored and would not have a substantial impact on the use of the lands as
Ranchlands and would not conflict with the zoning requirements. The impact would be less than
significant.
Operations
Alternative D would result in conversion of 1,392 acres zoned as Ranchlands in Santa Clara
County. 7 As with construction, operation would convert the use of the land from Ranchlands to a
reservoir. The conversion of Ranchlands to a reservoir would be inconsistent with the Santa
Clara County General Plan policies R-LU 36 and R-LU 39 and the zone AR intent to protect the
use of the land for ranching. This impact would be significant.
The improvements to Fifield Road and other property owner access roads in Merced and
Stanislaus Counties would enable landowners and other authorized users (e.g., CAL FIRE,
CDFW) to access those lands within the respective counties similar to existing conditions.
Operation of Alternative D would have no impact on ongoing land uses on public (e.g.,
Cottonwood Creek Wildlife Area) or private lands in Merced or Stanislaus Counties.
Water released into North Fork Pacheco Creek would flow through Ranchlands in Santa Clara
County, including the Pacheco Creek Reserve, and agriculture lands in San Benito County. The
planned water releases would not change the land use and would be consistent with the land
use designations, habitat management objectives, and zoning requirements. There would be no
impact from water releases.
There is no feasible mitigation available that would reduce conflicts with land use plans or
zoning caused by inundation or other Project-related permanent support facilities. This impact
would be significant and unavoidable. Implementation of compensatory wildlife habitat mitigation
(e.g., Bl-1d. BI-3c), as described in Section 3.5.1.1, is intended to protect and restore lands,
including those that may be zoned as ranchlands but would not off-set the conflicts with land
use plans or zoning caused by inundation or other Project-related permanent support facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact as the
Proposed Project. Although Alternative D would not inundate Henry W. Coe State Park, it would
have impact with respect to loss of Ranchland.
3.13.3.5 Mitigation Measures
There are no feasible mitigation measures for land use and planning that would reduce or
eliminate the significant environmental impacts of the Proposed Project and alternatives
identified above.

The lands owned and managed by Pacheco Pass Water District associated with North Fork Dam and Pacheco Reservoir are
considered Ranchlands based on review of available zoning maps. After construction, it appears these lands would still be
considered ranchlands unless, and until Santa Clara County amends the General Plan to rezone this portion of the Project study
area.

7
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3.13.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Project to contribute to
significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable probable future projects listed in Table 3.1-2. For land use
and planning impacts, the cumulative scenario projects that could result in cumulative impacts
are the following:
•

California High-Speed Rail (HSR)

The remaining land-based projects listed in Table 3.1-2 did not propose land use activities that
could conflict with state park or county general plans or zoning. The Gonzaga Ridge Wind
Repowering Project is located within a zone of Pacheco State Park which allows the continued
use of the area for wind power generation, with no conflicts with land use designations. The
Pacheco Creek Restoration Project will not alter land use within the Project area. The Upper
Llagas Creek Project does not overlap with Ranchland land use areas.
The geographic scope of cumulative land uses impacts encompasses the Project study area
and its vicinity.
Much of the alignment of the California HSR Project below Pacheco Pass would be a in tunnel
for all four project alternatives considered. The above ground segments would travel across
ranchlands but no change in use is anticipated, and the Draft Environmental Impact
Report/Environmental Impact Statement concludes that land use impacts from construction and
operation would be less than significant (CHSRA 2020).
While there are direct and significant impacts associated with the Proposed Project and
Alternatives A through D, the cumulative impact on land use, when combined with the
contribution of the HSR Project, would be less than significant, and the Proposed Project’s
contribution to cumulative effects on land use would not be cumulatively considerable.
Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Noise

This section describes the environmental and regulatory setting for noise and vibration and
analyzes the short-term construction and long-term operational-source noise and vibration
impacts associated with the Proposed Project, No Project Alternative, and other alternatives,
including any cumulative physical environmental impacts, taking into consideration relevant
design and implementation features (DIF). Mitigation measures to avoid or reduce significant
impacts are also identified. Additional data and noise measurement results are provided in the
Noise Appendix.
3.14.1

Environmental Setting

3.14.1.1 Acoustic Fundamentals
Prior to discussing the noise setting for the Project, background information about sound, noise,
vibration, and common noise descriptors is needed to provide context and a better
understanding of the technical terms referenced throughout this section.
Sound, Noise, and Acoustics
Sound can be described as the mechanical energy of a vibrating object transmitted by pressure
waves through a liquid or gaseous medium (e.g., air) to a human ear. “Noise” is defined as loud,
unexpected, annoying, or unwanted sound.
In the science of acoustics, the fundamental model consists of a sound (or noise) source, a
receiver, and the propagation path between the two. The loudness of the noise source and
obstructions or atmospheric factors affecting the propagation path to the receiver determine the
sound level and characteristics of the noise perceived by the receiver. The field of acoustics
deals primarily with the propagation and control of sound.
Frequency
Continuous sound can be described by frequency (pitch) and amplitude (loudness). A lowfrequency sound is perceived as low in pitch. Frequency is expressed in terms of cycles per
second, or hertz (Hz) (e.g., a frequency of 250 cycles per second is referred to as 250 Hz). The
audible frequency range for humans is generally between 20 Hz and 20,000 Hz.
Sound Pressure Levels and Decibels
The amplitude of pressure waves generated by a sound source determines the loudness of that
source. Sound pressure amplitude is measured in micro-Pascals (mPa). One mPa is
approximately one hundred billionth (0.00000000001) of normal atmospheric pressure. Sound
pressure amplitudes for different kinds of noise environments can range from less than 100 to
100,000,000 mPa. Because of this large range of values, sound is rarely expressed in terms of
mPa. Instead, a logarithmic scale is used to describe sound pressure level (SPL) in terms of
decibels (dB).
Addition of Decibels
Because decibels are logarithmic units, SPLs cannot be added or subtracted through ordinary
arithmetic. Under the decibel scale, a doubling of sound energy corresponds to a 3-dB increase.
In other words, when two identical sources are each producing sound of the same loudness at
the same time, the resulting sound level at a given distance would be 3 dB higher than if only
one of the sound sources was producing sound under the same conditions. For example, if one
idling truck generates an SPL of 70 dB, two trucks idling simultaneously would not produce 140
dB; rather, they would combine to produce 73 dB. Under the decibel scale, three sources of
equal loudness together produce a sound level approximately 5 dB louder than one source.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.14-1

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.14
Noise

A-Weighted Decibels
The decibel scale alone does not adequately characterize how humans perceive noise. The
dominant frequencies of a sound have a substantial effect on the human response to that
sound. Although the intensity (energy per unit area) of the sound is a purely physical quantity,
the loudness or human response is determined by the characteristics of the human ear.
Human hearing is limited in the range of audible frequencies, as well as in the way it perceives
the SPL in that range. In general, people are most sensitive to the frequency range of 1,000–
8,000 Hz and perceive sounds within this range better than sounds of the same amplitude with
frequencies outside of this range. To approximate the response of the human ear, sound levels
of individual frequency bands are weighted, depending on the human sensitivity to those
frequencies. Then an “A-weighted” sound level (expressed in units of A-weighted decibels or
dBA) can be computed based on this information.
The A-weighting approximates the frequency response of the average young ear when listening
to most ordinary sounds. When people make judgments of the relative loudness or annoyance
of a sound, their judgment correlates well with the A-scale sound levels of those sounds. Thus,
noise levels are typically reported in terms of A-weighted decibels. All sound levels discussed in
this section are expressed in A-weighted decibels. Table 3.14-1 describes typical A-weighted
noise levels for various noise sources.
Table 3.14-1. Typical A-Weighted Noise Levels
Noise Level
Common Outdoor Activities
(dBA)
110

Common Indoor Activities
Rock band

Jet fly-over at 1,000 feet

100

Gas lawn mower at 3 feet

90

Diesel truck at 50 feet at 50 miles per hour

80

Food blender at 3 feet, garbage disposal at 3
feet

Noisy urban area, daytime; gas lawn mower at
100 feet

70

Vacuum cleaner at 10 feet, normal speech at
3 feet

Commercial area, heavy traffic at 300 feet

60

Quiet urban daytime

50

Large business office, dishwasher next room

Quiet urban nighttime

40

Theater, large conference room (background)

Quiet suburban nighttime

30

Library, bedroom at night

Quiet rural nighttime

20

Lowest threshold of human hearing

10

Broadcast/recording studio

0

Lowest threshold of human hearing

Source: Caltrans 2013a: Table 2-5
Key:
dBA = A-weighted decibel

Human Response to Changes in Noise Levels
In general, the healthy human ear is most sensitive to sounds between 1,000 and 5,000 Hz and
perceives both higher and lower frequency sounds of the same magnitude with less intensity
(Caltrans 2013a). In typical noisy environments, changes in noise at 1–2 dBA are generally not
perceptible. However, it is widely accepted that people can begin to detect sound level
increases of 3 dBA in typical noisy environments. Furthermore, a 5-dBA increase is generally
perceived as a distinctly noticeable increase, and a 10-dBA increase is generally perceived as a
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doubling of loudness (Caltrans 2013a). Therefore, a doubling of sound energy (e.g., doubling
the volume of traffic on a highway) that would result in a 3-dBA increase in sound would
generally be perceived as barely detectable.
Common Noise Descriptors
Noise in our daily environment fluctuates over time. Various noise descriptors have been
developed to describe time-varying noise levels. The following noise descriptors are used
throughout this section:
•

Equivalent Continuous Sound Level (Leq): Leq represents an average of the sound
energy occurring over a specified period. In effect, Leq is the steady-state sound level
containing the same acoustical energy as the time-varying sound level that occurs during
the same period (Caltrans 2013a). For instance, the 1-hour equivalent sound level, also
referred to as the hourly Leq, is the energy average of sound levels occurring during a 1hour period.

•

Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level measured
during a specified period (Caltrans 2013a; FTA 2018).

•

Day-Night Level (Ldn): Ldn is the energy average of A-weighted sound levels occurring
over a 24-hour period, with a 10-dBA “penalty” applied to sound levels occurring during
nighttime hours between 10 p.m. and 7 a.m. (Caltrans 2013a; FTA 2018).

•

Community Noise Equivalent Level (CNEL): CNEL is the energy average of the Aweighted sound levels occurring over a 24-hour period, with a 10-dBA “penalty” applied
to sound levels occurring during the nighttime hours between 10 p.m. and 7 a.m. and a
5-dBA penalty applied to the sound levels occurring during evening hours between 7
p.m. and 10 p.m. (Caltrans 2013a).

•

Percentile-Exceeded Sound Level (LX): LX represents the sound level exceeded for a
given percentage of a specified period (e.g., L10 is the sound level exceeded 10 percent
of the time, and L90 is the sound level exceeded 90 percent of the time) (Caltrans
2013a).

•

Single Event Noise Level (SEL): SEL represents all the acoustic energy (a.k.a. sound
pressure) of an individual noise event as if that event had occurred within a 1-second
time period. SEL captures both the level (magnitude) and the duration of a sound event
in a single numerical quantity, by “squeezing” all the noise energy from an event into 1
second. This provides a uniform way to make comparisons among noise events of
various durations and is often used in the analysis of aircraft-related noise impacts (FAA
2018).

Sound Propagation
When sound propagates over a distance, it changes in level and frequency content. The
manner in which a noise level decreases with distance depends on the following factors.
Geometric Spreading
Sound from a localized source (i.e., a point source) propagates uniformly outward in a spherical
pattern. The sound level attenuates (or decreases) at a rate of 6 dBA for each doubling of
distance from a point source. Roads and highways consist of several localized noise sources on
a defined path and hence can be treated as a line source, which approximates the effect of
several point sources, thus propagating at a slower rate in comparison to a point source. Noise
from a line source propagates outward in a cylindrical pattern, often referred to as cylindrical
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spreading. Sound levels attenuate at a rate of 3 dBA for each doubling of distance from a line
source.
Ground Absorption
The propagation path of noise from a source to a receiver is usually very close to the ground.
Noise attenuation from ground absorption and reflective-wave canceling provides additional
attenuation associated with geometric spreading. Traditionally, this additional attenuation has
also been expressed in terms of attenuation per doubling of distance. This approximation is
usually sufficiently accurate for distances of less than 200 feet. For acoustically hard sites (i.e.,
sites with a reflective surface between the source and the receiver, such as a parking lot or body
of water), no excess ground attenuation is assumed. For acoustically absorptive or soft sites
(i.e., those sites with an absorptive ground surface between the source and the receiver, such
as soft dirt, grass, or scattered bushes and trees), an additional ground-attenuation value of 1.5
dBA per doubling of distance is normally assumed. When added to the attenuation rate
associated with cylindrical spreading, the additional ground attenuation results in an overall
drop-off rate of 4.5 dBA per doubling of distance. Ground absorption would also result in an
additional 1.5 dBA reduction for point sources, thus resulting in an overall drop-off rate of 7.5
dBA per doubling of distance.
Atmospheric Effects
Receivers located downwind from a source can be exposed to increased noise levels relative to
calm conditions, whereas locations upwind can have lowered noise levels, as wind can carry
sound. Other factors, such as air temperature, humidity, and turbulence, can also affect sound
attenuation.
Shielding by Natural or Human-Made Features
A large object or barrier in the path between a noise source and a receiver attenuates noise
levels at the receiver. The amount of attenuation provided by shielding depends on the size of
the object and the frequency content of the noise source. Natural terrain features (e.g., hills and
dense woods) and human-made features (e.g., buildings and walls) can substantially reduce
noise levels. A barrier that breaks the line of sight between a source and a receiver will typically
result in at least 5 dBA of noise reduction (Caltrans 2013a; FTA 2018). Barriers higher than the
line of sight provide increased noise reduction (FTA 2018). Vegetation between the source and
receiver is rarely effective in reducing noise because it does not create a solid barrier unless
there are multiple rows of vegetation of sufficient height (FTA 2018).
Ground Vibration
Vibration is the periodic oscillation of a medium or object with respect to a given reference point.
Groundborne vibration is vibration of and through the ground. Groundborne vibration can range
from levels that are imperceptible by humans to levels that can create substantial damage to
buildings and structures. Sources of groundborne vibration include natural phenomena (e.g.,
earthquakes, volcanic eruptions, sea waves, landslides) and those introduced by human activity
(e.g., explosions, machinery, traffic, trains, construction equipment). Vibration sources may be
continuous (e.g., operating factory machinery) or transient (e.g., explosions) in nature. Vibration
levels can be depicted in terms of amplitude and frequency, relative to displacement, velocity, or
acceleration.
Groundborne vibration amplitudes are commonly expressed in peak particle velocity (PPV) or
root-mean-square (RMS) vibration velocity. PPV and RMS vibration velocity are normally
described in inches per second (in/sec) or in millimeters per second. PPV is defined as the
maximum instantaneous positive or negative peak of a vibration signal. PPV is typically used in
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the monitoring of transient and impact vibration and has been found to correlate well to the
stresses experienced by buildings (FTA 2018; Caltrans 2013b).
Although PPV is appropriate for evaluating the potential for building damage, it is not always
suitable for evaluating human response. It takes some time for the human body to respond to
vibration signals. In a sense, the human body responds to average vibration amplitude. The
RMS of a signal is the average of the squared amplitude of the signal, typically calculated over a
1-second period. As with airborne sound, the RMS velocity is often expressed in decibel
notation as vibration decibels (VdB), which serves to compress the range of numbers required
to describe vibration (FTA 2018; Caltrans 2013b). This is based on a reference value of 1
microinch per second.
The typical background groundborne, vibration-velocity level in residential areas is
approximately 50 VdB. Ground vibration is normally perceptible to humans at approximately 65
VdB. For most people, a vibration-velocity level of 75 VdB is the approximate dividing line
between barely perceptible and distinctly perceptible levels (FTA 2018; Caltrans 2013b).
Typical outdoor sources of perceptible ground vibration are construction equipment, steelwheeled trains, and traffic on rough roads. If a roadway is smooth, the ground vibration is rarely
perceptible. The range of interest is from approximately 50 VdB, which is the typical background
vibration-velocity level, to 100 VdB, which is the general threshold where minor damage can
occur to fragile buildings. Construction activities can generate ground vibrations sufficient to
pose a risk to nearby structures. Constant or transient vibrations can weaken structures, crack
facades, and disturb occupants (FTA 2018).
Ground vibration levels generated by construction activity can be transient, random, or
continuous. Transient construction vibrations are generated by blasting, impact pile driving, and
wrecking balls. Continuous vibrations are generated by vibratory pile drivers, large pumps, and
compressors. Random vibration can result from jackhammers, pavement breakers, and heavy
construction equipment. Table 3.14-2 summarizes the general human response to different
ground vibration-velocity levels.
Table 3.14-2. Human Response to Different Levels of Ground Noise and Vibration
Vibration-Velocity
Human Reaction
Level
65 VdB

Approximate threshold of perception.

75 VdB

Approximate dividing line between barely perceptible and distinctly perceptible. Many
people find that transportation-related vibration at this level is unacceptable.

85 VdB

Vibration acceptable only if there are an infrequent number of events per day.

Source: FTA 2018
Note:
VdB = vibration decibels referenced to 1 μ inch/second and based on the root-mean-square velocity amplitude.

Blasting
When a blast is detonated to break up or disrupt rock, only a portion of the energy is consumed
in breaking up and moving the rock. The remaining energy is dissipated in the form of seismic
waves expanding rapidly outward from the blast, either through the ground (as vibration) or
through the air (as air overpressure or airblast). While an explosives specialist can quite easily
design a blast to stay well below any vibration or air overpressure levels that could cause
damage, it is virtually impossible to design blasts that are not perceptible by people in the
vicinity.
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Noise from blasting or “blast noise” is primarily composed of sound pressures at frequencies
below the threshold of hearing for humans, which is 16 to 20 Hz. Therefore, blast noise is not
typically measured with an A-weighted dB scale, but rather a linear scale expressed simply as
dB. A-weighted scales will usually record significantly lower levels of noise than linear scaled
noise levels. However, to evaluate human response to blast noise, reference noise levels in dBA
can be used. Furthermore, blast overpressure at higher frequencies can be startling in a quiet
surrounding, but it will not normally cause damage unless it exceeds approximately 150 dB
(linear, unweighted). Low frequency overpressures, although they might be below the range of
human hearing, can impact structures, such as resulting in windows rattling. On hearing window
rattling or similar overpressure generated noise, the average residential occupant will not be
able to distinguish between air overpressure or ground vibration as the source but will generally
incorrectly attribute the effect to the latter (Caltrans 2013b). For these reasons, ground vibration
impact criteria discussed in the regulatory setting is appropriate for evaluating disturbance to
people occupying nearby structures and dBA is used to evaluate human response to blasting
noise.
3.14.1.2 Existing Noise Environment
Existing Noise- and Vibration-Sensitive Land Uses
Noise-sensitive land uses are generally considered to include those uses where noise exposure
may result in health-related risks to individuals, as well as places where quiet is an essential
element of their intended purpose. Residential dwellings are of primary concern because of the
potential for increased and prolonged exposure of individuals to both interior and exterior noise
levels, and because of the potential for nighttime noise to result in sleep disruption. Additional
land uses such as schools, transient lodging, historic sites, cemeteries, and places of worship
are also generally considered sensitive to increases in noise levels. These land use types are
also considered vibration-sensitive land uses in addition to commercial and industrial buildings
where vibration would interfere with operations within the building, including levels that may be
well below those associated with human annoyance.
Figure 3.14-1 illustrates sensitive receptors within the Project study area for noise and vibration.
Several existing sensitive receptors, which are all rural, single-family residences, are located
adjacent to various components of the Project. Two residences are located along El Toro Road,
southeast of the existing dam and east of the channel of North Fork Pacheco Creek. Two rural
residences are located south of State Route 152 (SR 152), adjacent to the proposed roadway
improvements at the intersection of Kaiser-Aetna Road and SR 152. In addition, a roadside
market north of SR 152 is also being treated as a sensitive receptor at this location. Three rural
residences are also located along Dinosaur Point Road, south of SR 152 and the eastern end of
the proposed power transmission line. Several scattered residences are also located along
Project access roads (e.g., residences along Kaiser-Aetna Road, near Henry W. Coe State Park
entrance). However, none of these residences are located directly adjacent to access or haul
routes, as they are all distanced from the roadway by long driveways.
Existing Noise Sources, Ambient Noise Levels, and Existing Vibration Levels
The Project study area is located in a rural, primarily undeveloped area with few existing noise
sources. Ambient noise levels within the Project study area are most affected by proximity to
transportation noise sources, such as SR 152 or Kaiser-Aetna Road. Background noise sources
include aircraft overflights (including California Highway Patrol and California Department of
Forestry and Fire Protection helicopters), rural residences (e.g., people talking, dogs barking),
and nature (e.g., birds chirping, wind).
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Figure 3.14-1. Noise Measurement Locations Relative to Sensitive Receptors
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To characterize the existing ambient noise environment within the Project study area, one longterm (LT) 24-hour measurement and two short-term (ST) 15-minute measurements were
conducted at three different locations in February 2021, as shown in Figure 3.14-1. The LT
noise measurement was taken near the existing North Fork Dam, where the decommissioning
of the dam and creek channel restoration would occur. One of the ST measurements was taken
near the anticipated helipad location at the eastern end of the proposed power transmission line
(ST 1) and one taken near the proposed SR 152 access improvements at the intersection of
Kaiser-Aetna Road and SR 152 (ST 2). Figure 3.14-1 presents the locations of the noise
measurements. Measurements were taken at non-specific times of the day to represent typical
daily activity levels. Traffic noise modeling conducted, and discussed further below, captured
ambient levels during all times of the day. A Larson Davis Laboratories Model 820 precision
integrating sound level meter was used for the ambient noise level measurement surveys. The
meters were calibrated before use with Larson Davis Laboratories Model CAL200 acoustical
calibrators to ensure measurement accuracy. The measurement equipment meets all pertinent
specifications of the American National Standards Institute. The results of the ST and LT noise
measurement surveys are summarized in Table 3.14-3.
Table 3-14-3. Summary of Sound Level Noise Measurements
Measurement
Location

Start
Time/Duration

Date

Primary Noise Source

Noise Levels (dBA)
Leq

Lmin

Lmax

ST 1

2/3/2021

3:32 p.m./15 min

State Route 152

51.9

37.4

62.1

ST 2

2/4/2021

12:20 p.m./15 min

State Route 152

69.6

51.4

79.0

LT 1

2/3/20212/4/2021

3:00p.m./24-hour

State Route 152

CNEL/Ldn
49.9/49.5

Source: Data collected by Ascent Environmental in 2021
Notes:
1
See the Noise Appendix for detailed noise measurement data.
2
Refer to Figure 3.14-1 for the ambient noise level measurement locations.
Key:
dBA = A-weighted decibel
Ldn = day-night noise level
Leq= hourly average
Lmax= maximum instantaneous noise level
Lmin= minimum instantaneous noise level
LT = long-term
ST = short-term

As previously discussed, the predominant noise source within the Project study area is vehicle
traffic on the surrounding roadway network, most notably on SR 152. Existing traffic noise levels
on the segment of SR 152 adjacent to the Project study area were modeled using calculation
methods consistent with Federal Highway Administration (FHWA) Traffic Noise Model, Version
2.5 (FHWA 2004) and using 2019 average daily traffic volumes for the segment of SR 152 that
crosses Pacheco Creek Bridge (Caltrans 2021). For further details on traffic-noise modeling
inputs and parameters, refer to the Noise Appendix. Based on the modeling conducted, the
existing traffic noise levels at 100 feet from the centerline of the roadway are 75.1 dBA Ldn. The
noise measurements described above, in combination with traffic noise modeling conducted,
establish the existing ambient noise conditions surrounding the Project study area.
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No major stationary sources of groundborne vibration were identified within the Project study
area. Groundborne vibration may be generated within close distances to SR 152 during times of
heavy traffic and on rough segments of the roadway; however, it is unusual for vibration from
sources such as buses and trucks to be perceptible, even in locations close to major roads (FTA
2018). Buses and trucks rarely create vibration that exceeds 70 VdB unless there are bumps in
the road (FTA 2018).
3.14.2

Regulatory Framework

3.14.2.1 Federal Laws, Regulations, and Policies
Federal Transit Administration
The Federal Transit Administration (FTA) provides guidance on evaluating human response to
ground vibration. The FTA has set forth guidelines for maximum-acceptable vibration criteria for
different types of land uses where people live or work. These guidelines are presented in Table
3.14-4.
Table 3-14-4. Groundborne Vibration Impact Criteria for Human Response
Ground-Borne Vibration Impact Levels for
Human Response
(VdB re 1 microinch/second)
Land Use Category
Frequent
Occasional
Infrequent
Events1
Events2
Events3
Category 1: Buildings where vibration would interfere with
interior operations.

654

654

654

Category 2: Residences and buildings where people
normally sleep.

72

75

80

Category 3: Institutional land uses with primarily daytime
uses.

75

78

83

Source: FTA 2018:123–126.
Notes:
VdB re 1 microinch/second = vibration decibels referenced to 1 microinch/second and based on the root mean square (RMS)
velocity amplitude
1
“Frequent Events” is defined as more than 70 vibration events of the same source per day.
2
“Occasional Events” is defined as between 30 and 70 vibration events of the same source per day.
3
“Infrequent Events” is defined as fewer than 30 vibration events of the same source per day.
4
This criterion is based on levels that are acceptable for most moderately sensitive equipment such as optical microscopes.
Vibration-sensitive manufacturing or research would require detailed evaluation to define acceptable vibration levels.
Key:
VdB = vibration decibel

3.14.2.2 State Laws, Regulations, and Policies
California Department of Transportation
In 2013, Caltrans published the Transportation and Construction Vibration Manual, which
provides general guidance on vibration issues associated with construction and operation of
Projects in relation to human perception and structural damage (Caltrans 2013b). Table 3.14-5
presents recommendations for levels of vibration that could result in damage to structures
exposed to continuous vibration.
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Table 3.14-5. Structural Damage Potential to Buildings at Various Groundborne Vibration Levels
PPV (in/sec)
Structure and Condition
Transient
Continuous/Frequent
Sources
Intermittent Sources
Extremely Fragile Historic Buildings, Ruins, Ancient
Monuments
Fragile Buildings
Historic and Some Old Buildings
Older Residential Structures
New Residential Structures
Modern Industrial/Commercial Buildings

0.12

0.08

0.2
0.5
0.5
1.0
2.0

0.1
0.25
0.3
0.5
0.5

Source: Caltrans 2013b:38.
Note:
Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/frequent intermittent
sources include impact pile drivers, pogo-stick compactors, crack-and-seat equipment, vibratory pile drivers, and vibratory
compaction equipment.
Key:
in/sec = inches per second
PPV = Peak Particle Velocity

3.14.2.3 Regional and Local Laws, Regulations, and Policies
The Project study area includes portions of southwestern Santa Clara County, northwestern
Merced County, and southwestern Stanislaus County. However, all sensitive receptors that
could be affected by noise and vibration generated by Project construction and operation
activities are located within Santa Clara County. Thus, only the regulatory setting pertaining to
Santa Clara County is discussed below.
Santa Clara County General Plan
The Santa Clara County General Plan provides two separate Safety and Noise Elements, one
for countywide issues (Book A) and one for rural unincorporated areas (Book B). Although the
Project is located in a rural area, both books are considered to provide a comprehensive
understanding of the county’s noise policies. Both noise elements recommend a maximum
interior noise level for intermittent noise of 45 dBA for residential land uses (Santa Clara County
1994). The General Plan includes the following noise policies that are applicable to the Project:
•

Policy R-HS-1: Significant noise impacts from either public or private projects should be
mitigated.

•

Policy C-HS 24: Environments for all residents of Santa Clara County free from noises
that jeopardize their health and well-being should be provided through measures which
promote noise and land use compatibility.

•

Policy C-HS 25: Noise impacts from public and private projects should be mitigated.

Santa Clara County Code of Ordinances
Chapter 8 of the Santa Clara County Code of Ordinances (Santa Clara County 2021)
establishes exterior (Section B11-152) and interior (Section B11-153) standards for noise at
residential receptors, as well as specific noise standards for mobile and stationary construction
activities (Section B11-154[b][6]).
These standards are used as thresholds of significance in this EIR since they represent noise
and vibration levels acceptable to the local community, consistent with CEQA Guidelines
Appendix G (Question XIII(a)). However, as a special district operating under mandates set forth
by state law, Valley Water is not subject to any regulation under the County noise ordinance
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(Hall v. City of Taft, 47 Cal. 2d 177,189)). Because the interior noise standards apply specifically
to multi-family dwellings, they are not applicable to the Project and are not discussed further.
The exterior standards for one- and two-family residential land uses are summarized below in
Table 3.14-6.
Table 3.14-6. Santa Clara County Exterior Noise Standards for One- and Two-Family Residential
Land Uses
Daytime Standard (7 a.m. to 10
Nighttime Standard (10 p.m. to 7
Duration of Noise
p.m.)
a.m.)
30 min/hour

55 dBA L50

45 dBA L50

15 min/hour

60 dBA L25

50 dBA L25

5 min/hour

65 dBA L08

55 dBA L08

1 min/hour

70 dBA L02

60 dBA L02

0 min/hour

75 dBA Lmax

65 dBA Lmax

Source: Santa Clara County 2021
Note:
The above noise limits will be reduced by 5 dBA if the noise contains a steady tone such as a whine, screech, or hum or contains music, or
speech. For any of the first four noise limit categories listed above, the noise limit will be increased by 5 dBA if the measured ambient level
exceeds the permissible level. If the ambient noise level exceeds the fifth noise limit category, the maximum allowable noise level will be
increased to reflect the maximum ambient noise level. If the noise measurement occurs on a property adjoining a different land use
category, the noise level limit applicable to the lower land use category, plus 5 dBA, will apply.
Key:
dBA = A-weighted decibel
Lmax = maximum instantaneous sound level
Lx = percentile exceeded sound level
min = minute

Section B11-156.d.3 provides an exemption from the exterior noise standards described in Table
3.14-6 for construction activities because construction-specific noise standards are established
in Section B11-154(b)(6). Section B11-154(b)(6) of the Santa Clara County Code prohibits the
operation of any tools or equipment used in construction, drilling, repair, alteration or demolition
work between weekdays and Saturday hours of 7:00 p.m. and 7:00 a.m., or at any time on
Sundays or holidays, that would generate a noise disturbance across a residential or
commercial real property line. Where technically and economically feasible, construction
activities must be conducted in a manner such that the maximum noise levels at affected
properties will not exceed those listed Table 3.14-7 and Table 3.14-8.
Table 3.14-7. Mobile Equipment – Maximum Noise Levels for Nonscheduled, Intermittent, ShortTerm Operation (Less Than Ten Days)
Single- and Two-Family
Multifamily Dwelling
Commercial Area
Item
Dwelling Residential
Residential Area (dBA)
(dBA)
Area (dBA)
Daily, except Sundays and
legal holidays 7:00 a.m.—
7:00 p.m.
Daily, 7:00 p.m. to 7:00 a.m.
and all day Sunday and
legal holidays

75

80

85

50

55

60

Source: Santa Clara County 2021
Key:
dBA = A-weighted decibel
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Table 3.14-8. Stationary Equipment – Maximum Noise Levels for Repetitively Scheduled and
Relatively Long-Term Operation (Periods of Ten Days or More)
Single- and Two-Family
Multifamily Dwelling
Commercial Area
Item
Dwelling Residential
Residential Area (dBA)
(dBA)
Area (dBA)
Daily, except Sundays and
legal holidays 7:00 a.m.—
7:00 p.m.
Daily, 7:00 p.m. to 7:00 a.m.
and all-day Sunday and
legal holidays

60

65

70

50

55

60

Source: Santa Clara County 2021
Key:
dBA = A-weighted decibel

As shown above in Table 3.14-7 and 3.14-8, Santa Clara County identifies one set of standards
for short-term (i.e., less than 10 days) construction activities using mobile equipment and one
set for period longer than 10 days using stationary equipment. Furthermore, the standards do
not specify noise units. All construction work would occur for much longer than 10 days and both
mobile and stationary equipment would be utilized, so the lower thresholds (Table 3.14-8) are
more applicable because as a temporary noise source occurs for longer periods of time, people
may be more sensitive to it. Secondly, because construction occurs over multiple hours/day with
activities and noise levels fluctuating during the day, the noise limits were applied as hourly
averages (i.e., Leq).
Regarding groundborne vibration, Section B11-154(b)(7) of the Santa Clara County Code
prohibits operating or permitting the operation of any device that creates a vibrating or quivering
effect that endangers or injures the safety or health of human beings or animals, annoys or
disturbs a person of normal sensitivities, or endangers or injures personal or real properties.
Regarding helicopter use, Section B11-154(b)(14) prohibits operating or permitting the operation
of any helicopter which violates the nighttime exterior noise standards outlined in Section B11152 or which causes a noise that exceeds 80 dBA during the day in residential or commercial
areas without a variance. Military and government-operated helicopters are exempt. This
standard was applied to helicopter noise as an Lmax.
3.14.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to noise and vibration.
3.14.3.1 Methods and Assumptions
To assess potential short-term (construction-related) noise and vibration impacts, sensitive
receptors and their relative exposure were identified. Project-generated construction source
noise and vibration levels were determined based on methodologies, reference emission levels,
and usage factors from the FTA Guide on Transit Noise and Vibration Impact Assessment
methodology (FTA 2018) and the Federal Highway Administration Roadway Construction Noise
Model User’s Guide (FHWA 2006). Reference levels are noise and vibration emissions for
specific equipment or activity types that are well documented in the field of acoustics. For noise
generated by helicopter operations, reference noise levels were obtained from a noise report
conducted for a Kaman K-1200 helicopter, which is a helicopter optimized for external cargo
load operations and would be similar to the types of helicopters used for the Project (Kaman
Aerospace Corporation 1993).
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The assessment of potential noise impacts from construction-generated increases in traffic was
conducted using modeling based on the Caltrans traffic noise analysis protocol and the
technical noise supplement (Caltrans 2013a), as well as Project-specific traffic volumes,
including from haul trips and worker commutes. To assess this impact, traffic noise levels under
existing and existing-plus-project conditions for affected roadway segments were modeled. The
modeling conducted does not account for any natural or human-made shielding (e.g., the
presence of vegetation, berms, walls, or buildings) and, consequently, represents worst-case
noise levels.
The assessment of long-term (operational) impacts was done qualitatively based on the type of
activities and equipment associated with Project operation, distances to sensitive receptors, and
the anticipated frequency of worker trips to the Project study area.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-Specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant pre-mitigation. Section 2.3.4 provides a full
description of each DIF. One BMP applicable to this resource is:
•

BMP HM-8: Ensure Proper Vehicle and Equipment Fueling and Maintenance – This
BMP would minimize noise and vibration impacts by ensuring proper vehicle and
equipment maintenance throughout the duration of construction.

3.14.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or action alternatives would have a significant impact related to
noise or vibration if it would result in:
•

Generation of a substantial temporary or permanent increase in ambient noise levels
affecting sensitive receptors within the vicinity of the Project in excess of standards
established in the local general plan or noise ordinance, or applicable standards of other
agencies;

•

Generation of excessive groundborne vibration or groundborne noise levels; or

•

For a project located within the vicinity of a private airstrip or an airport land use plan or,
where such a plan has not been adopted, within two miles of a public airport or public
use airport, expose people residing or working in the Project study area to excessive
noise levels.

3.14.3.3 Topics Eliminated from Further Discussion
Regarding the third significance criterion listed above, the nearest airport, Frazier Lake Airpark,
is located approximately 11 miles southwest of North Fork Dam. San Luis Reservoir, located
over 6 miles east of North Fork Dam, also provides a publicly available landing zone for
seaplanes, but the reservoir does not experience high levels of aircraft traffic and is located
more than 2 miles from the Project study area. The Project study area is not located within an
airport land use plan and is not located within two miles of any public airports or private airstrips.
Therefore, the Project would not result in noise impacts related to the exposure of people residing
or working within the Project study area to excessive aircraft-related noise levels. This issue is not
discussed further.
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3.14.3.4 Impacts
Table 3.14-9 provides a summary of noise and vibration impacts and associated mitigation
measures with implementation of the Proposed Project, No Project Alternative, and alternatives
to the Proposed Project. Table 3.14-9 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are more or less severe than those
of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of
Project facilities or from long-term operations and maintenance.
Table 3.14-9. Summary of Noise and Vibration Impacts and Mitigation Measures
Impact

Proposed Project and
Alternatives

Level of
Significance
Before Mitigation1

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (+)

Noise-1, Noise-2

SU (+)

Alt B

S (+)

Noise-1, Noise-2

SU (+)

Alt C

S (+)

Noise-1, Noise-2

SU (+)

Alt D

S (+)

Noise-1, Noise-2

SU (+)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Impact Noise-1:
Substantial temporary or
permanent increase in
ambient noise levels

Impact Noise-2:
Generation of excessive
groundborne vibration

Mitigation
Measures
Noise-1, Noise-2
--

Level of
Significance with
Mitigation1
SU
NI (-)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or
less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of Project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
Construction
Construction of the Proposed Project would occur over a duration of 6.7 years (spanning 8
calendar years with only several months of construction in initial and final calendar years) and
would involve multiple facilities at various sites throughout the Project study area. Some
components of the Proposed Project would be constructed simultaneously in their respective
locations, but some components would need to be completed before construction of other
components could begin. For example, new access roads and roadway improvements would be
completed early in the construction period to allow for temporary construction access as well as
permanent access to facilities. Construction would involve the use of several staging and
material stockpile areas, as well as material borrow and disposal areas. Temporary construction
noise would be generated by activities such as site preparation (e.g., excavation, grading,
clearing of debris and vegetation), demolition and blasting, paving, and handling and transport
of materials. Construction noise would fluctuate depending on the particular type, number, and
duration of usage of equipment. The effects of construction noise largely depend on the type of
construction activities occurring on any given day; noise levels generated by those activities;
distances to noise sensitive receptors; potential noise attenuating features such as topography,
vegetation, and existing structures; and the existing ambient noise environment within the
receptor’s vicinity.
Construction that occurs during the more noise-sensitive evening and nighttime hours are of
increased concern due to the potential to cause sleep disturbance at nearby residences. The
Proposed Project would involve nighttime construction, though the type of work done during
nighttime hours would differ from daytime hours. Nighttime construction would require less
workers than daytime construction (60 percent for daytime work and 40 percent for nighttime
work). Construction would occur for 24 hours per day throughout the entire duration of project
construction. However, construction activities would not always occur in the same location, as
the project involves various components and construction would be phased. Certain
construction activities would not occur at night, including blasting, helicopter operations, and
construction of the power transmission line.
The following impact analysis includes separate discussions for various noise sources
associated with construction activities, which include the operation of heavy-duty construction
equipment, blasting activities, helicopter operations, and construction-related traffic.
Operation of Heavy-Duty Construction Equipment
Although construction activities and equipment used would vary for the various components of
construction, all components would involve the use of heavy-duty construction equipment that
would generate noise, including excavators, dozers, compactors, loaders, graders, pumps,
pavers, and cranes, among others. Typical noise levels generated by various types of heavyduty construction equipment and activities likely to be used during Proposed Project
construction are identified in Table 3.14-10.
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Table 3.14-10. Noise Levels Generated by Construction Equipment
Equipment Type
Typical Noise Level (dBA) at 50 feet
Air Compressor

80

Backhoe

80

Compactor

80

Concrete Batch Plant

83

Crane

85

Dozer

85

Dump Truck

84

Excavator

85

Front End Loader

80

Grader

85

Impact Pile Driver

95

Jackhammer

85

Paver

85

Pickup Truck

55

Pumps

77

Blasting

94

Helicopter (Kaman K-1200)

100 SEL (at hover distance of 50 feet above ground)

Source: FHWA 2006:3, Kaman Aerospace Corporation 1993
Key:
dBA = A-weighted decibel
SEL = Single Event Noise Level

Based on the noise levels provided in Table 3.14-10, and provided that construction activities
would involve many individual pieces of equipment operating throughout the site at any given
time, to estimate worst-case noise levels, it was assumed that simultaneous operation of six
pieces of heavy-duty construction equipment could operate in the same location, thus
combining to result in increased noise levels, which would result in a worst-case combined
noise level of 87 dBA Leq at 50 feet. Exterior noise levels at noise-sensitive receptors located
within 619 feet of construction activity could exceed 60 dBA Leq, which is Santa Clara County’s
daytime noise standard for long-term construction. Exterior noise levels at noise-sensitive
receptors located within 1,554 feet of construction activity could exceed 50 dBA Leq, which is the
county’s nighttime noise standard for long-term construction. The Noise Appendix provides
detailed noise modeling, including the list of specific equipment type used in the modeling.
The sensitive receptors (i.e., rural residences) located near the intersection of Kaiser-Aetna
Road and SR 152 are located within 619 feet of where heavy-duty equipment would be
operated as part of the construction of the proposed permanent interchange. Therefore, these
residences would be exposed to noise levels that exceed the applicable daytime and nighttime
noise standards during the construction of the interchange. Construction of the interchange
would occur for approximately 18 months occurring over the first and second years of
construction. Once construction of the interchange has concluded, these residences would no
longer be exposed to noise generated by heavy construction equipment, except from
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construction vehicle noise along access roads. Construction traffic is discussed separately,
below.
The two residences located along El Toro Road (southeast of the existing dam) and the three
residences located along Dinosaur Point Road (south of SR 152) are not located within 619 feet
of where heavy equipment would be operated but are located within 1,554 feet (i.e., distance at
which nighttime standards are exceeded) of where such activity would occur. Therefore, these
residences would be exposed to noise levels that exceed the applicable nighttime noise
standard, but the applicable daytime standards would not be exceeded. Construction of the
transmission line (north of to the residences along Dinosaur Point Road) would occur
intermittently throughout the span of approximately three years, with activity occurring for
approximately four months at a time. Decommissioning of the existing dam (north of the two
residences located along El Toro Road) would occur over the span of approximately one year
during the second year of construction. Construction of the water conveyance pipeline (west of
the two residences located along El Toro Road) would occur over the span of approximately two
years during the fourth and fifth years of construction.
Implementation of BMP HM-8 would ensure proper vehicle and equipment maintenance
throughout the duration of construction, which would minimize the noise emitted by each piece
of equipment. Nonetheless, based on the modeling conducted, operation of heavy equipment
associated with the Proposed Project would expose sensitive receptors to noise levels that
exceed the applicable daytime and nighttime noise standards for long-term construction (60 dBA
Leq and 50 dBA Leq, respectively), resulting in annoyance and/or sleep disturbance at nearby
residences. Noise impacts from operation of heavy-duty construction equipment would be
significant.
Blasting Activities
Construction of the new hardfill dam would require blasting to prepare the dam foundation.
Construction of the dam foundation would occur for approximately 18 months occurring over the
second and third years of construction. Blasting would also occur within borrow areas
throughout the construction period for the new dam. Blasting activity would occur intermittently.
It is anticipated that one blast would occur every other week (two per month). Blasting is
typically limited to isolated locations for safety reasons. In addition, blasting would not be
conducted at night. Specific locations and need for blasting would be determined based on final
on-the-ground assessments. However, all noise-sensitive receptors are located over a mile from
the location of the proposed new hardfill dam where blasting would occur. Therefore, blasting
activities would not have the potential to expose any sensitive receptors to noise levels that
change substantially from existing conditions.
Helicopter Operation
Helicopters would be used during construction of the power transmission line to transport
materials and equipment and to string the transmission line between poles. Typically, one
helicopter would be used, but two may be used if needed to expedite project construction. Given
that helicopters cannot land on the same helipad at the same time or operate in close proximity
to each other, noise generated from the helicopters would not combine to result in substantial
increased noise levels; thus, this impact analysis focusses on maximum noise levels generated
from one helicopter. Helicopters would be used six days per week and would fly along a flight
path between various pole locations and the staging area north of the intersection of SR 152
and Dinosaur Point Road, which is also where the transmission line would be tied to the existing
Pacific Gas & Electric Company (PG&E) power distribution line. The helicopter landing and
take-off area would be located within this staging area north of SR 152. For safety and visibility
reasons, helicopters would be used only during the day.
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The county has established a specific noise standard of 80 dBA for helicopters in Section B11154(b)(14) of the county’s Code of Ordinances. The noise level generated from operating a
Kaman K-1200 helicopter is approximately 83 dBA SEL below the helicopter at a hover distance
of 492 feet above the ground. If the helicopter were to hover as low as 50 feet from the ground,
it would result in approximately 100 dBA SEL at 50 feet from the construction site at ground
level (i.e., someone standing 50 feet from the construction site would be exposed to this noise
level). Using this noise level, a helicopter would attenuate to below the applicable county
standard for helicopter noise (80 dBA) at 700 feet from the helicopter activity. One residence
located south of SR 152 along Dinosaur Point Road is located within 400 feet of where
helicopters may be operated as part of the Proposed Project. Therefore, helicopter operations
would expose sensitive receptors to noise levels that exceed the county’s noise standard for
helicopter noise. It should be noted that helicopter activity would be intermittent and would
fluctuate as the helicopter flies throughout the various locations for pole installations, thus,
during parts of the day noise standards would likely not be exceeded while during other parts of
the day noise standards may be exceeded for short periods. Helicopters would primarily be
used during transmission line installation, over a course of approximately five months during
construction years. Nonetheless, helicopter use would exceed applicable standards of
significance.
Construction-Related Traffic
Several construction activities would lead to increases in traffic volumes along local roadways,
including daily construction worker commutes and the hauling of equipment and materials to
and from work sites. Increases in traffic volumes would result in increased traffic noise levels
adjacent to the roadway. Using estimated peak worker commute and haul truck trip data, the
Proposed Project would result in up to 21 trucks/hour and 125 worker commute vehicles per
hour. Typically, traffic volumes must double before the associated increase in noise level is
noticeable (i.e., 3 dBA Ldn increase is noticeable) along roadways (Caltrans 2013a). Given the
large average daily traffic volume (41,800 trips) for the segment of SR 152 that passes the
Project study area (Caltrans 2021), traffic volumes along SR 152 would not double, and any
change in noise level along SR 152 would not be perceptible. In addition, based on traffic noise
modeling conducted using conservative peak construction traffic volumes, haul trucks and
workers traveling along SR 152 during the nighttime and early morning hours would generate
noise levels below the County’s nighttime standard of 50 dBA Leq at all residential receptors,
which are over 232 feet from SR 152 (see Noise Appendix for calculations).
Worker commute and haul trips would also occur throughout various access roads within the
Project study area to access more remote construction sites and staging areas. The proposed
permanent and temporary access roads are shown in Figure 2-9. Several rural residences are
located along proposed access roads but are distanced from access roads by long driveways of
varying lengths. The residences located along El Toro Road are the closest sensitive receptors
to a project access road, which is located approximately 340 feet away. Traffic noise modeling
was conducted using the anticipated peak construction traffic volumes, conservatively assuming
that all daily worker commutes and haul trips could travel along any given access road. This
scenario is highly unlikely; therefore, this analysis is conservative. Assuming peak traffic
volumes of haul trucks and worker commutes, noise levels from project traffic would attenuate
(from distance alone) to the County’s nighttime standard of 50 dBA Leq at 232 feet from the
centerline of an access road. No receptors are located at this distance to proposed access
roads. Therefore, construction traffic would not exceed any applicable County noise standard
and would not expose sensitive receptors to a perceptible increase in traffic noise level.
As discussed above, noise would be generated during project construction from various
activities, including the operation of heavy-duty construction equipment, blasting, helicopter
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.14-18

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.14
Noise

operations, and construction-related traffic. Helicopter operations and the operation of heavyduty construction equipment would generate noise levels that exceed the applicable county
standard at nearby residences. Therefore, these impacts would be significant.
Mitigation and Level of Significance with Mitigation
Implementation of Mitigation Measure Noise-1, as fully described in Section 3.14.3.5, by Valley
Water would assist in decreasing the exposure of sensitive receptors to noise generated by
heavy-duty construction equipment, but the efficacy of these mitigation strategies cannot be
quantified. Therefore, even with implementation of Mitigation Measure Noise-1, noise-sensitive
receptors could be exposed to construction-generated noise levels that exceed applicable noise
standards. No other mitigation measures for this impact are feasible because nighttime
construction is required to adhere to the project schedule, and stopping work can prolong
construction activities, potentially resulting in greater impacts, such as increased noise exposure
and traffic. Thus, this impact would be significant and unavoidable.
Implementation of Mitigation Measure Noise-2, as fully described in Section 3.14.3.5, by Valley
Water would ensure that helicopter activity would be set back as far as possible from sensitive
receptors and would require helicopters to be properly maintained and fitted with the appropriate
noise reduction features. Nonetheless, the specific locations of project components have been
determined based on physical constraints of the site, which would dictate helicopter flight paths,
and project components/facilities cannot be altered. Thus, to some degree, the specific flights
paths of the helicopter also cannot be altered. Mitigation Measure Noise-2 has established
requirements to minimize the impact to sensitive receptors (e.g., minimizing duration, altering
flight paths), which will limit noise exposure. Thus, while this measure would assist in
decreasing the exposure of sensitive receptors to helicopter noise, for the reasons previously
discussed, its implementation cannot always be guaranteed. As such, noise levels may
periodically exceed the applicable County standard at sensitive receptors. Therefore, this impact
would be significant and unavoidable.
Operations
Long-term operational activities associated with the Proposed Project that could generate noise
include the operation of stationary equipment and maintenance activities. Stationary equipment
that could generate noise would include water pumps and electrical substation equipment
located at the site of the new pump station. However, no sensitive receptors are located in the
vicinity of the pump station that could be affected by noise generated by stationary equipment,
as the closest sensitive receptor is located over 2,000 feet away. The expanded reservoir and
associated facilities would be unstaffed and operated remotely. Maintenance activities would
include periodic facility and equipment inspections, preventative maintenance, and repairs.
Such maintenance would rarely, if at all, require the use of noise-generating equipment. Even if
the use of noise-generating equipment was required, such as heavy-duty construction
equipment, no sensitive receptors are located close enough to be negatively affected by noise
generated. The closest sensitive receptor is located over a mile away from the proposed dam
location. Maintenance trips would occur occasionally and would be reduced in frequency over
time, eventually requiring an average of one worker vehicle trip per month. Therefore,
operational activities would not substantially increase traffic volumes that could result in an
increase in traffic noise along local roadways. For the reasons listed above, this noise impact
would be less than significant.
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Impact Noise-2: Generation of excessive groundborne vibration.
Construction
Construction activities generate varying degrees of temporary ground vibration, depending on
the specific construction equipment used and activities involved. Construction-related ground
vibration is normally associated with impact equipment such as pile drivers and jackhammers,
the operation of some heavy-duty construction equipment such as bulldozers; and blasting
activities. The effects of ground vibration may be imperceptible at the lowest levels, result in low
rumbling sounds and detectable vibrations at moderate levels and can cause sleep disturbance
or annoyance at high levels. However, construction associated with the Proposed Project may
result in varying degrees of temporary ground vibration, depending on the specific construction
equipment used and activities involved. As shown in Table 3.14-11, pile driving and blasting are
the typical construction activities that generate the greatest levels of ground vibration. The
Proposed Project would require blasting and may involve operation of all pieces of equipment or
similar types of equipment to those listed in Table 3.14-11.
Table 3.14-11. Representative Ground Vibration Levels for Construction Equipment
Equipment
PPV (in/sec) at 25 feet
Approximate VdB at 25 feet
Impact Pile Driver

1.518

112

Blasting

1.13

109

Vibratory Roller

0.21

94

Large Bulldozer

0.089

87

Caisson Drilling

0.089

87

Loaded Truck

0.076

86

Jackhammer

0.035

79

Small Bulldozer

0.003

58

Source: FTA 2018:184
Key:
in/sec = inches per second
PPV = peak particle velocity
VdB = vibration decibel

Ground vibration generated by construction activities spreads through the ground and
diminishes in magnitude with increased distance. Table 3.14-12 shows the distances at which
vibrations generated by anticipated activities and equipment would exceed the applicable
Caltrans and FTA criteria of 0.5 in/sec PPV for building structural damage and 80 VdB for
human disturbance, respectively.
As shown in Table 3.14-12, depending on the distance to the nearest sensitive receptor,
construction equipment could exceed the recommended criteria for building structural damage
(0.5 in/sec PPV) and/or human disturbance (80 VdB). All areas where the equipment listed in
Table 3.14-12 would be used are not located close enough to sensitive receptors to result in
structural damage or human disturbance. Therefore, this impact would be less than significant.
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Table 3.14-12. Estimated Distance at Which Ground Vibration for Construction Equipment Would
Exceed Criteria
Distance (feet) at Which 0.5
Distance (feet) at Which 80
PPV (in/sec)1 Would Be
Equipment
VdB Would Be Exceeded
Exceeded
Impact Pile Driver

53

295

Blasting

43

235

Vibratory Roller

14

75

Large Bulldozer

<10

45

Caisson Drilling

<10

45

Loaded Truck

<10

40

Jackhammer

<10

25

Small Bulldozer

<10

<10

Source: Modeled by Ascent Environmental in 2021 using data from FTA 2018
Note:
1
For further details on vibration modeling inputs and parameters, refer to the Noise Appendix.
Key:
in/sec = inches per second
PPV = peak particle velocity
VdB = vibration decibel

Operations
The Proposed Project would include a new pump station that would generate some levels of
vibration; it would be located over 2,000 feet from existing sensitive land uses and thus would
not result in perceptible vibration levels at any existing receptor. The Proposed Project would
include new roadways to access the new dam, expanded reservoir, and associated
infrastructure and utilities. However, these roadways would be accessed infrequently by workers
and would not generate perceptible vibration levels. Therefore, this impact would be less than
significant.
No Project Alternative
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
Under the No Project Alternative, no construction would occur, and current operations would
continue, resulting in no change from existing conditions. There would be no impact.
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Noise-2: Generation of excessive groundborne vibration.
Under the No Project Alternative, no construction would occur, and current operations would
continue, resulting in no change from existing conditions. There would be no impact.
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
Construction
Construction of Alternative A would occur over a duration of 6.4 years (spanning 8 calendar
years with only several months of construction in initial and final calendar years) and would
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involve multiple facilities at various sites throughout the Project study area. As discussed under
the Proposed Project, some components would be constructed simultaneously in their
respective locations, but some components would need to be completed before construction of
other components could begin. For example, new access roads and roadway improvements
would be completed early in the construction period to allow for temporary construction access
as well as permanent access to facilities.
Construction activities required for Alternative A would include the same types of activities as
discussed above for the Proposed Project, including operation of heavy-duty construction
equipment, helicopter activity, blasting, and vehicle trips that would result in increases in
temporary noise levels during these activities. The primary project components for Alternative A
would be the same as described for the Proposed Project (e.g., construction of a new dam,
roadway/access improvements, pump station, and power transmission line) with the exception
of the SR 152-Kaiser Aetna Road interchange. The design of the SR 152 interchange would
vary from the Proposed Project (i.e., temporary overcrossing rather than permanent tight
diamond interchange), but the interchange and its staging area would be located in the same
area as the interchange for the Proposed Project (i.e., at the intersection of Kaiser Aetna Road
and SR 152). All other Project components would generally be located in the same areas,
except certain borrow and disposal areas. New earthfill dam construction activities would
include processing, excavating, loading, hauling, placing, and compacting of impervious core
and shell materials from their respective borrow areas. The shell borrow materials excavation
may include blasting. One of the core borrow and disposal areas for Alternative A is located
south of the proposed pump station, approximately 300 feet from the two residences along El
Toro Road. As a result, construction activities associated with borrow and disposal areas for
Alternative A, including the operation of heavy-duty construction equipment, would be located
closer to existing sensitive receptors, causing higher noise levels at these receptors.
As discussed for the Proposed Project, exterior noise levels at noise-sensitive receptors located
within 619 feet and 1,554 feet of operating heavy-duty construction equipment could exceed 60
dBA Leq (the county’s daytime noise standard for long-term construction) and 50 dBA Leq (the
county’s nighttime noise standard for long-term construction), respectively. The residences
along El Toro Road are located within 619 feet of where heavy-duty construction equipment
would be operated. In addition, as discussed under the Proposed Project, three sensitive
receptors adjacent to the intersection of Kaiser-Aetna Road and SR 152 are located within 619
feet of where heavy-duty equipment would be operated for roadway access improvements.
Because the residences along El Toro Road and at the intersection of Kaiser Aetna Road and
SR 152 are located close enough to where heavy-duty equipment would be operated, they
would be exposed to noise levels that exceed the county’s daytime and nighttime noise
standards. Noise impacts from operation of heavy-duty construction equipment would be
significant.
Blasting would occur infrequently and would only occur during daytime hours. Blasting
generates a noise level of 94 dBA Lmax at 50 feet, which attenuates to the applicable county
standard (75 dBA Lmax) at a distance of 288 feet. Because blasting would not occur this close to
the residences along El Toro Road, blasting would not result in an exceedance of the applicable
county standard at any residences.
Helicopters would be required for the same components of construction located in the same
areas as the Proposed Project. Therefore, helicopter noise from Alternative A would, as
discussed for the Proposed Project, also potentially exceed applicable noise standards at one
nearby sensitive receptor near the intersection of SR 152 and Dinosaur Point Road.
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Regarding construction-related traffic, haul and worker trips would vary compared to the
Proposed Project. Based on estimated peak haul and worker commute trips for this alternative
(i.e., 17 trucks and 190 worker vehicles), traffic noise levels would attenuate (from distance
alone) to the County’s nighttime standard of 50 dBA Leq at 232 feet from the centerline of an
access road. No sensitive receptors are located at this distance to proposed access roads.
Therefore, construction traffic would not exceed an applicable County noise standard and would
not expose sensitive receptors to a perceptible increase in traffic noise levels. The Noise
Appendix provides detailed noise modeling.
Because the operation of heavy-duty construction equipment would expose sensitive receptors
along El Toro Road and near the intersection of Kaiser-Aetna Way and SR 152 to noise levels
that exceed the applicable county standards, this impact would be significant.
Mitigation and Level of Significance with Mitigation
To reduce significant impacts, Valley Water would implement Mitigation Measures Noise-1 and
Noise-2, as fully described in Section 3.14.3.5. Based on the same rationale as presented for
the Proposed Project, implementation of Mitigation Measures Noise-1 and Noise-2 would help
reduce the impact but would not be able to fully mitigate the impact. Therefore, this impact
would be significant and unavoidable.
Operation
As discussed above for the Proposed Project, operations would include a pump station, but
similar to the Proposed Project, the pump station would be located over 2,000 feet from any
sensitive receptor. Long-term increases in traffic would be minimal. Alternative A would involve
the same types of equipment and require the same operational activities located in the same
areas as the Proposed Project, and therefore, would also result in a less-than-significant impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a greater impact. Alternative A
would expose sensitive receptors along El Toro Road to both nighttime and daytime noise levels
that could exceed the applicable county standards; in contrast to the Proposed Project, which
would only exceed standards at these receptors during nighttime hours. Because daytime noise
levels generated by construction associated with Alternative A would be louder at the sensitive
receptors along El Toro Road during daytime hours, Alternative A would have a greater impact
than the Proposed Project. Operational activities, such as operation of the pump station, would
not differ from the Proposed Project in intensity, duration, or location and, thus, would result in
similar noise levels. Therefore, Alternative A would have similar impacts as the Proposed Project
during operation.
Impact Noise-2: Generation of excessive groundborne vibration.
Construction
Construction activities required for Alternative A would include the same types of activities as
discussed above for the Proposed Project, including blasting and the operation of heavy-duty
construction equipment that would generate groundborne vibration. As shown in Table 3.14-12,
depending on the distance to the nearest sensitive receptor, construction equipment could
exceed the recommended criteria for building structural damage (0.5 in/sec PPV) and/or human
disturbance (80 VdB). One of the borrow and disposal areas under Alternative A is located south
of the proposed pump station, approximately 300 feet from the closest residence along El Toro
Road. All other components of construction located near sensitive receptors would occur in the
same areas as the Proposed Project. All areas where the equipment listed in Table 3.14-12
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would be used are not located close enough to sensitive receptors to result in structural damage
or human disturbance. Therefore, this impact would be less than significant.
Operation
Alternative A would include the operation of a pump station that could generate some vibration;
however, the pump station would be located over 2,000 feet from any nearby receptor, thus,
vibration would not be perceptible at this distance. Alternative A would include new roadways to
access the new dam, expanded reservoir, and associated infrastructure and utilities. However,
these roadways would be accessed infrequently by workers and would not generate perceptible
vibration levels. Therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a similar impact. Construction
activities for both the Proposed Project and Alternative A would not expose any sensitive
receptors to vibration levels that would result in structural damage or human disturbance. During
operation, the Proposed Project and Alternative A would involve operation of a pump station that
would be sufficiently distant from sensitive receptors to not cause structural damage or human
disturbance. Therefore, Alternative A would have similar impacts as the Proposed Project during
both construction and operation.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
Construction
Construction of Alternative B would occur over a duration of 5.8 years (spanning 7 calendar
years with only several months of construction in initial and final calendar years) and would
involve multiple facilities at various sites throughout the Project study area. As discussed under
the Proposed Project, some components would be constructed simultaneously in their
respective locations, but some components would need to be completed before construction of
other components could begin. For example, new access roads and roadway improvements
would be completed early in the construction period to allow for temporary construction access
as well as permanent access to facilities.
Construction activities required for Alternative B would include the same types of activities as
discussed above for the Proposed Project, including operation of heavy-duty construction
equipment, helicopter activity, blasting, and vehicle trips that would result in increases in
temporary noise levels during these activities. With the exception of the SR 152 interchange, the
primary Project components for Alternative B would be the same as described for the Proposed
Project (e.g., construction of a new, but smaller dam, roadway/access improvements, pump
station, and power transmission line) with the exception of the SR 152-Kaiser Aetna Road
interchange. The design of the SR 152 interchange would vary from the Proposed Project (i.e.,
temporary traffic signal and roundabout rather than permanent tight diamond interchange), but
the interchange and its staging area would be located in the same area as the interchange for
the Proposed Project (i.e., at the intersection of Kaiser Aetna Road and SR 152). All other
Project components would be located in the same areas, except certain borrow and disposal
areas. New earthfill dam construction activities would include processing, excavating, loading,
hauling, placing, and compacting of impervious core and shell materials from their respective
borrow areas. The shell borrow materials excavation may include blasting. One of the core
borrow and disposal areas for Alternative B is located south of the proposed pump station,
approximately 300 feet from the two sensitive receptors along El Toro Road. As a result,
construction activities associated with borrow and disposal areas for Alternative B, including the
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operation of heavy-duty construction equipment, would be located closer to existing sensitive
receptors, causing higher noise levels at these sensitive receptors.
As discussed for the Proposed Project, exterior noise levels at noise-sensitive receptors located
within 619 feet and 1,554 feet of operating heavy-duty construction equipment could exceed 60
dBA Leq (the county’s daytime noise standard for long-term construction) and 50 dBA Leq (the
county’s nighttime noise standard for long-term construction), respectively. The sensitive
receptors along El Toro Road are located within 619 feet of where heavy-duty construction
equipment would be operated. In addition, as discussed under the Proposed Project, three
sensitive receptors located adjacent to the intersection of Kaiser-Aetna Road and SR 152 are
located within 619 feet of where heavy-duty equipment would be operated for roadway access
improvements. Because the sensitive receptors along El Toro Road and at the intersection of
Kaiser-Aetna Road and SR 152 are located close enough to where heavy-duty equipment
would be operated, they would be exposed to noise levels that exceed the county’s daytime and
nighttime noise standards. Noise impacts from operation of heavy-duty construction equipment
would be significant.
Blasting would occur infrequently and would only occur during daytime hours. Blasting
generates a noise level of 94 dBA Lmax at 50 feet, which attenuates to the applicable county
standard (75 dBA Lmax) at a distance of 288 feet. Because blasting would not occur this close to
the sensitive receptors along El Toro Road, blasting would not result in an exceedance of the
applicable county standard at any sensitive receptors.
Helicopters would be required for the same components of construction located in the same
areas as the Proposed Project. Therefore, helicopter noise from Alternative B would, as
discussed for the Proposed Project, also potentially exceed applicable noise standards at one
nearby sensitive receptor near the intersection of SR 152 and Dinosaur Point Road.
Regarding construction-related traffic, haul and worker trips would vary compared to the
Proposed Project. Based on estimated peak haul and worker commute trips for this alternative
(i.e., 16 trucks and 178 worker vehicles), traffic noise levels would attenuate (from distance
alone) to the County’s nighttime standard of 50 dBA Leq at 217 feet from the centerline of an
access road. No receptors are located at this distance to proposed access roads. Therefore,
construction traffic would not exceed an applicable County noise standard and would not
expose sensitive receptors to a perceptible increase in traffic noise levels. The Noise Appendix
provides detailed noise modeling.
Because the operation of heavy-duty construction equipment would expose sensitive receptors
along El Toro Road and near the intersection of Kaiser-Aetna Road and SR 152 to noise levels
that exceed the applicable county standards, this impact would be significant.
Mitigation and Level of Significance with Mitigation
To reduce significant impacts, Valley Water would implement Mitigation Measures Noise-1 and
Noise-2, as fully described in Section 3.14.3.5. Based on the same rationale as presented for
the Proposed Project, implementation of Mitigation Measure Noise-1 and Noise-2 would help
reduce the impact but would not be able to fully mitigate the impact. Therefore, this impact
would be significant and unavoidable.
Operation
As discussed above for the Proposed Project, operations would not involve noise-generating
equipment or increased traffic volumes that would cause long-term increases in noise levels at
sensitive receptors. Alternative B would involve the same types of equipment and require the
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same operational activities located in the same areas as the Proposed Project, and therefore,
would also result in a less-than-significant impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a greater impact. Alternative B
would expose sensitive receptors along El Toro Road to both nighttime and daytime noise levels
that could exceed the applicable county standards; in contrast to the Proposed Project, which
would only exceed standards at these receptors during nighttime hours. Because daytime noise
levels generated by construction associated with Alternative B would be louder at the sensitive
receptors along El Toro Road, Alternative B would have a greater impact than the Proposed
Project. Operational activities, such as operation of the pump station, would not differ from the
Proposed Project in intensity, duration, or location and, thus, would result in similar noise levels.
Therefore, Alternative B would have similar impacts as the Proposed Project during operation.
Impact Noise-2: Generation of excessive groundborne vibration.
Construction
Construction activities required for Alternative B would include the same types of activities as
discussed above for Alternative A, including blasting and the operation of heavy-duty
construction equipment that would generate groundborne vibration. As shown in Table 3.14-12,
depending on the distance to the nearest sensitive receptor, construction equipment could
exceed the recommended criteria for building structural damage (0.5 in/sec PPV) and/or human
disturbance (80 VdB). One of the borrow and disposal areas under Alternative B is located
south of the proposed pump station, approximately 300 feet from the closest sensitive receptor
along El Toro Road. All other components of construction located near sensitive receptors would
occur in the same areas as the Proposed Project. All areas where the equipment listed in Table
3.14-12 would be used are not located close enough to sensitive receptors to result in structural
damage or human disturbance. Therefore, this impact would be less than significant.
Operation
Alternative B would include the operation of a pump station that could generate some vibration;
however, the pump station would be located over 2,000 feet from any nearby receptor, thus,
vibration would not be perceptible at this distance. Alternative B would include new roadways to
access the new dam, expanded reservoir, and associated infrastructure and utilities. However,
these roadways would be accessed infrequently by workers and would not generate perceptible
vibration levels. Therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a similar impact. Construction
activities for both the Proposed Project and Alternative B would not expose any sensitive
receptors to vibration levels that would result in structural damage or human disturbance. During
operation, the Proposed Project and Alternative B would involve operation of a pump station that
would be sufficiently distant from sensitive receptors to not cause structural damage or human
disturbance. Therefore, Alternative B would have similar impacts as the Proposed Project during
both construction and operation.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
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Construction
Construction of Alternative C would occur over a duration of 7.3 years (spanning 8 calendar
years with only several months of construction in initial and final calendar years) and would
involve multiple facilities at various sites throughout the Project study area. As discussed under
the Proposed Project, some components would be constructed simultaneously in their
respective locations, but some components would need to be completed before construction of
other components could begin. For example, new access roads and roadway improvements
would be completed early in the construction period to allow for temporary construction access
as well as permanent access to facilities.
Construction activities required for Alternative C would include the same types of activities as
discussed above for the Proposed Project, including operation of heavy-duty construction
equipment, helicopter activity, blasting, and vehicle trips that would result in increases in
temporary noise levels during these activities. With the exception of the SR 152 at grade
interchange, the primary project components for Alternative C would be the same as described
for the Proposed Project (e.g., construction of a new dam, roadway/access improvements,
pump station, and power transmission line). The design of the SR 152 interchange would vary
from the Proposed Project (i.e., temporary traffic signal and widening of SR 152 rather than
permanent tight diamond interchange), but the interchange and its staging area would be
located in the same area as the interchange for the Proposed Project (i.e., at the intersection of
Kaiser Aetna Road and SR 152). The location of the new hardfill dam, pump station, and power
transmission line would vary from the Proposed Project. The new hardfill dam would be located
1.1 miles upstream from SR 152, and the pump station would be located 1 mile downstream
from the new dam. The western end of the power transmission line would be located at the
downstream pump station site. As a result, construction activities associated with the new dam,
pump station, and power transmission line would be located closer to the two sensitive
receptors along El Toro Road, causing higher noise levels at these sensitive receptors.
As discussed for the Proposed Project, exterior noise levels at noise-sensitive receptors located
within 619 feet and 1,554 feet of operating heavy-duty construction equipment could exceed 60
dBA Leq (the county’s daytime noise standard for long-term construction) and 50 dBA Leq (the
county’s nighttime noise standard for long-term construction), respectively. The sensitive
receptors along El Toro Road are not located within 619 feet of where heavy-duty construction
equipment would be operated but are located within 1,554 feet. Therefore, these sensitive
receptors would be exposed to noise levels that exceed the county’s applicable nighttime noise
standard. In addition, as discussed under the Proposed Project, three sensitive receptors
located adjacent to the intersection of Kaiser-Aetna Road and SR 152 are located within 619
feet of where heavy-duty equipment would be operated for roadway access improvements.
Even though the construction of the at-grade intersection would require less time and use of
equipment, because the sensitive receptors near this intersection are located close enough to
where heavy-duty equipment would be operated, they would be exposed to noise levels that
exceed both the county’s daytime and nighttime noise standards. Noise impacts from operation
of heavy-duty construction equipment would be significant.
Blasting would occur infrequently and would only occur during daytime hours. Blasting
generates a noise level of 94 dBA Lmax at 50 feet, which attenuates to the applicable county
standard (75 dBA Lmax) at a distance of 288 feet. The sensitive receptors along El Toro Road are
located over 2,500 feet from where blasting activity may occur at the location of the new hardfill
dam. Therefore, blasting would not result in an exceedance of the applicable county standard at
any sensitive receptors.
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As mentioned above, the location of the power transmission line, where helicopters would be
used, would vary from the Proposed Project. The western end of the power transmission line
would be located at the downstream pump station site, which is located closer to the two
sensitive receptors along El Toro Road than the Proposed Project. Helicopters used during
construction of the power transmission line could fly as close as 620 feet from the nearest
sensitive receptor located along El Toro Road and as close as 400 feet from the nearest
sensitive receptor located along Dinosaur Point Road. The helicopter flight path would run
between various pole locations from the proposed pump station to the staging area north of the
intersection of SR 152 and Dinosaur Point Road, which is also where the transmission line
would be tied into the existing PG&E power distribution line. Helicopters would only be operated
during the day. As discussed for the Proposed Project, the county has established a specific
noise standard of 80 dBA for helicopters in Section B11-154(b)(14) of the county’s Code of
Ordinances. Based on a reference noise level of a Kaman K-1200 helicopter (Kaman 1993),
helicopter noise would attenuate to below the applicable county standard at 700 feet or further
from the helicopter activity. Because multiple sensitive receptors are located within 700 feet of
where helicopter activity may occur, helicopter operations would result in noise levels that
exceed the applicable county standard.
Regarding construction-related traffic, haul and worker trips would vary compared to the
Proposed Project. Based on estimated peak haul and worker commute trips for this alternative
(i.e., 22 trucks and 125 worker vehicles), traffic noise levels would attenuate (from distance
alone) to the County’s nighttime standard of 50 dBA Leq at 241 feet from the centerline of an
access road. No receptors are located at this distance to proposed access roads. Therefore,
construction traffic would not exceed an applicable County noise standard and would not
expose sensitive receptors to a perceptible increase in traffic noise levels. The Noise Appendix
provides detailed noise modeling.
Because the operation of heavy-duty construction equipment would expose sensitive receptors
along El Toro Road and near the intersection of Kaiser-Aetna Way and SR 152 to noise levels
that exceed the applicable county standards, this impact would be significant.
Mitigation and Level of Significance with Mitigation
To reduce significant impacts, Valley Water would implement Mitigation Measures Noise-1 and
Noise-2, as fully described in Section 3.14.3.5. Based on the same rationale as presented for
the Proposed Project, implementation of Mitigation Measure Noise-1 and Noise-2 would help
reduce the impact but would not be able to fully mitigate the impact. Therefore, this impact
would be significant and unavoidable.
Operation
As discussed above for the Proposed Project, operations would not involve substantial
increases in traffic volumes that would cause long-term increases in noise levels at sensitive
receptors. The new dam and pump station would be located closer to residential receptors
compared to the Proposed Project, thus resulting in higher noise levels at sensitive receptors
compared to the Proposed Project. Under Alternative C, the pump station would be located
approximately 620 feet from an existing sensitive receptor location on El Toro Road. The pump
station would include up to five 2-stage vertical pumps and two single-stage vertical pumps
operating simultaneously. As discussed in the Alternatives Development and Project Description
Appendix, the pumps would be enclosed by a solid barrier that would provide an 8 dBA
reduction or more in noise level. Using reference noise levels for a pump, it was assumed that
the seven pumps could operate at the same time, generating levels of 81 dBA Leq at 50 feet
from the pump station. Pump station noise would attenuate to below the Santa Clara County
nighttime noise standard of 45 dBA Leq at beyond 1,375 feet from the station. With the
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attenuation provided by the enclosure, operation of the pump station would not exceed
standards at nearby receptors. Therefore, Alternative C would result in a less-than-significant
impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a greater impact. While the
Proposed Project would expose sensitive receptors along Dinosaur Point Road to helicopter
noise levels that could exceed the applicable daytime noise standard, Alternative C would
expose these receptors, as well as others along El Toro Road, to noise levels that could exceed
the applicable daytime noise standard. Because more sensitive receptors would be affected by
helicopter noise for Alternative C compared to the Proposed Project, Alternative C would have a
greater impact than the Proposed Project. During operation, the pump station would be located
closer to sensitive receptors compared to the Proposed Project. However, the resultant noise
level would still not exceed applicable noise standards. Therefore, Alternative C would have
similar impacts as the Proposed Project during operation.
Impact Noise-2: Generation of excessive groundborne vibration.
Construction
Construction activities required for Alternative C would include the same types of activities as
discussed above for the Proposed Project, including blasting and the operation of heavy-duty
construction equipment that would generate groundborne vibration. As shown in Table 3.14-12,
depending on the distance to the nearest sensitive receptor, construction equipment could
exceed the recommended criteria for building structural damage (0.5 in/sec PPV) and/or human
disturbance (80 VdB). The new hardfill dam, pump station, and a portion of the power
transmission line would be located closer to residential receptors. All other components of
construction located near sensitive receptors would occur in the same areas as the Proposed
Project. Nevertheless, all areas where the equipment listed in Table 3.14-12 would be used are
not located close enough to sensitive receptors to result in structural damage or human
disturbance. Therefore, this impact would be less than significant.
Operation
Alternative C would include the operation of a pump station that could generate some vibration;
however, the pump station would be located over 600 feet from any nearby receptor, thus,
vibration would not be perceptible at this distance. Alternative C would include new roadways to
access the new dam, expanded reservoir, and associated infrastructure and utilities. However,
these roadways would be accessed infrequently by workers and would not generate perceptible
vibration levels. Therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. Construction
activities for both the Proposed Project and Alternative C would not expose any sensitive
receptors to vibration levels that would result in structural damage or human disturbance. During
operation, the Proposed Project and Alternative C would involve operation of a pump station
that would be sufficiently distant from sensitive receptors to not cause structural damage or
human disturbance. Therefore, Alternative C would have similar impacts as the Proposed
Project during both construction and operation.
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Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels.
Construction
Construction of Alternative D would occur over a duration of 7.2 years (spanning 8 calendar
years with only several months of construction in initial and final calendar years) and would
involve multiple facilities at various sites throughout the Project study area. As discussed under
the Proposed Project, some components would be constructed simultaneously in their
respective locations, but some components would need to be completed before construction of
other components could begin. For example, new access roads and roadway improvements
would be completed early in the construction period to allow for temporary construction access
as well as permanent access to facilities.
Construction activities required for Alternative D would include the same types of activities as
discussed above for the Proposed Project, including operation of heavy-duty construction
equipment, helicopter activity, blasting, and vehicle trips that would result in increases in
temporary noise levels during these activities. The design of the SR 152 interchange would be
the same as the Proposed Project (i.e., permanent tight diamond interchange). With the
exception of the SR 152 interchange, the primary Project components for Alternative D would be
the same as described for Alternative A (e.g., construction of a new earthfill dam,
roadway/access improvements, pump station, and power transmission line), including the core
borrow and disposal area approximately 300 feet from the two sensitive receptors along El Toro
Road. As with Alternatives A and B, core borrow materials excavation occurring within this area
may include blasting. The new earthfill dam would be located further downstream compared to
the Proposed Project, 1.1 miles upstream from SR 152, and the pump station would be located
1 mile downstream from the new dam (in the same locations as described for Alternative C).
The western end of the power transmission line would be located at the pump station. As a
result, construction activities associated with the new dam, pump station, power transmission
line, and borrow and disposal areas would be located closer to the two sensitive receptors along
El Toro Road, causing higher noise levels at these sensitive receptors.
As discussed for the Proposed Project, exterior noise levels at noise-sensitive receptors located
within 619 feet and 1,554 feet of operating heavy-duty construction equipment could exceed 60
dBA Leq (the county’s daytime noise standard for long-term construction) and 50 dBA Leq (the
county’s nighttime noise standard for long-term construction), respectively. The sensitive
receptors along El Toro Road are located within 619 feet of where heavy-duty construction
equipment would be operated. Therefore, these sensitive receptors would be exposed to noise
levels that exceed the county’s applicable daytime and nighttime noise standards. In addition,
as discussed under the Proposed Project, three sensitive receptors located adjacent to the
intersection of Kaiser-Aetna Road and SR 152 are located within 619 feet of where heavy-duty
equipment would be operated for roadway access improvements. Because the sensitive
receptors near the intersection of Kaiser-Aetna Road and SR 152 are located close enough to
where heavy-duty equipment would be operated, they would be exposed to noise levels that
exceed both the county’s daytime and nighttime noise standards. Noise impacts from operation
of heavy-duty construction equipment would be significant.
Blasting would occur infrequently and would only occur during daytime hours. Blasting
generates a noise level of 94 dBA Lmax at 50 feet, which attenuates to the applicable county
standard (75 dBA Lmax) at a distance of 288 feet. Because blasting would not occur this close to
the sensitive receptors along El Toro Road, blasting would not result in an exceedance of the
applicable county standard at any sensitive receptors.
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As mentioned above, the location of the power transmission line, where helicopters would be
used, would vary from the Proposed Project. The western end of the power transmission line
would be located at the downstream pump station site, which is located closer to the two
sensitive receptors along El Toro Road than the Proposed Project. Helicopters used during
construction of the power transmission line could fly as close as 400 feet from the nearest
sensitive receptor located along El Toro Road and as close as 920 feet from the nearest
sensitive receptor located along Dinosaur Point Road. The helicopter flight path would run
between various pole locations from the proposed pump station to the staging area north of the
intersection of SR 152 and Dinosaur Point Road, which is also where the transmission line
would be tied into the existing PG&E power distribution line. Helicopters would only be operated
during the day. As discussed for the Proposed Project, the county has established a specific
noise standard of 80 dBA for helicopters in Section B11-154(b)(14) of the county’s Code of
Ordinances. Based on a reference noise level of a Kaman K-1200 helicopter (Kaman 1993),
helicopter noise would attenuate to below the applicable county standard at 700 feet or further
from the helicopter activity. Because multiple sensitive receptors are located within 700 feet of
where helicopter activity may occur, helicopter operations would result in noise levels that
exceed the applicable county standard.
Regarding construction-related traffic, haul and worker trips would vary compared to the
Proposed Project. Based on estimated peak haul and worker commute trips for this alternative
(i.e., 18 trucks and 207 worker vehicles), traffic noise levels would attenuate (from distance
alone) to the County’s nighttime standard if 50 dBA Leq at 239 feet from the centerline of an
access road. No receptors are located at this distance to proposed access roads. Therefore,
construction traffic would not exceed an applicable County noise standard and would not
expose sensitive receptors to a perceptible increase in traffic noise levels. The Noise Appendix
provides detailed noise modeling.
Because the operation of heavy-duty construction equipment would expose sensitive receptors
along El Toro Road and near the intersection of Kaiser-Aetna Way and SR 152 to noise levels
that exceed applicable daytime and nighttime county standards, this impact would be significant.
Mitigation and Level of Significance with Mitigation
To reduce significant impacts, Valley Water would implement Mitigation Measures Noise-1 and
Noise-2, as fully described in Section 3.14.3.5. Based on the same rationale as presented for
the Proposed Project, implementation of Mitigation Measure Noise-1 and Noise-2 would help
reduce the impact but would not be able to fully mitigate the impact. Therefore, this impact
would be significant and unavoidable.
Operation
As discussed above for the Proposed Project, operations would not involve substantial
increases in traffic volumes that would cause long-term increases in noise levels at sensitive
receptors. The new dam and pump station would be located closer to residential receptors
compared to the Proposed Project, thus resulting in higher noise levels at sensitive receptors
compared to the Proposed Project. Under Alternative D, the pump station would be located
approximately 620 feet from an existing sensitive receptor located along El Toro Road. The
pump station would include up to five 2-stage vertical pumps and two single-stage vertical
pumps operating simultaneously. As discussed in the Alternatives Development and Project
Description Appendix, the pumps would be enclosed by a solid barrier (e.g., building) that would
provide an 8 dBA reduction or more in noise level. Using reference noise levels for a pump, it
was assumed that the seven pumps could operate at the same time, generating levels of 81
dBA Leq at 50 feet from the pump station. Pump station noise would attenuate to below the
Santa Clara County nighttime noise standard of 45 dBA Leq at beyond 1,375 feet from the
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station. With the attenuation provided by the enclosure, operation of the pump station would not
exceed standards at nearby receptors. Therefore, Alternative D would have an equal impact
compared to the Proposed Project and would result in a less-than-significant impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a greater impact. Alternative D
would expose sensitive receptors along El Toro Road to both nighttime and daytime noise levels
that could exceed the applicable county standards; in contrast to the Proposed Project, which
would only exceed standards at these receptors during nighttime hours. In addition, while the
Proposed Project would expose sensitive receptors along Dinosaur Point Road to helicopter
noise levels that could exceed the applicable daytime noise standard, Alternative D would
expose these receptors, as well as others along El Toro Road, to noise levels that could exceed
the applicable daytime noise standard. Because daytime noise levels generated by construction
associated with Alternative D would be louder at the sensitive receptors along El Toro Road and
because more sensitive receptors would be affected by helicopter noise for Alternative D
compared to the Proposed Project, Alternative D would have a greater impact than the
Proposed Project. During operation, the pump station would be located closer to sensitive
receptors compared to the Proposed Project. However, the resultant noise level would still not
exceed applicable noise standards. Therefore, Alternative D would have similar impacts as the
Proposed Project during operation.
Impact Noise-2: Generation of excessive groundborne vibration.
Construction
Construction activities required for Alternative D would include the same types of activities as
discussed above for the Proposed Project, including blasting and the operation of heavy-duty
construction equipment that would generate groundborne vibration. As shown in Table 4.14-12,
depending on the distance to the nearest sensitive receptor, construction equipment could
exceed the recommended criteria for building structural damage (0.5 in/sec PPV) and/or human
disturbance (80 VdB). The new earthfill dam, pump station, a portion of the power transmission
line, and a borrow and disposal area would be located closer to residential receptors. All other
components of construction located near sensitive receptors would occur in the same areas as
the Proposed Project. Nevertheless, all areas where the equipment listed in Table 4.14-12
would be used are not located close enough to sensitive receptors to result in structural damage
or human disturbance. Therefore, this impact would be less than significant.
Operation
Alternative D would include the operation of a pump station that could generate some vibration;
however, the pump station would be located over 600 feet from any nearby receptor, thus,
vibration would not be perceptible at this distance. Alternative D would include new roadways to
access the new dam, expanded reservoir, and associated infrastructure and utilities. However,
these roadways would be accessed infrequently by workers and would not generate perceptible
vibration levels.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. Construction
activities for both the Proposed Project and Alternative D would not expose any sensitive
receptors to vibration levels that would result in structural damage or human disturbance. During
operation, the Proposed Project and Alternative D would involve operation of a pump station
that would be sufficiently distant from sensitive receptors to not cause structural damage or
human disturbance. Therefore, Alternative D would have similar impacts as the Proposed
Project during both construction and operation.
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3.14.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts of the Proposed Project and alternatives identified above. Each
mitigation measure is numbered to correspond to the first significant impact it addresses (e.g.,
Mitigation Measure Noise-1 addresses Impact Noise-1).
Mitigation Measure Noise-1: Reduce Exposure of Noise-Sensitive Receptors to Noise
Generated by Heavy-Duty Construction Equipment (Proposed Project, Alternatives A through D)
To minimize noise levels generated by the operation of heavy-duty construction equipment,
Valley Water shall require its construction contractors to comply with the following measures
during construction:
•

All construction staging and stockpile areas shall be set back as far as practicable from
nearby noise-sensitive receptors, including but not limited to the sensitive receptors
along El Toro Road and adjacent to the intersection of Kaiser-Aetna Road and SR 152.

•

All construction equipment shall be properly maintained and equipped with noisereduction intake and exhaust mufflers and engine shrouds, in accordance with
manufacturer specifications. Equipment engine shrouds shall be closed during
equipment operation.

•

For all sites that would be located within 619 feet of a residential dwelling and that would
involve the use of heavy-duty construction equipment, including staging areas, borrow
and disposal areas, and other construction areas, temporary noise barriers or noise
curtains shall be installed such that they block the line of sight between the noise source
and the receiver and provide enough attenuation to reduce the noise level at the receiver
to 60 dB Leq during daytime hours and 50 dB Leq during nighttime hours. For example,
during construction of the roadway improvements at the intersection of SR 152 and
Kaiser Aetna Road, a noise curtain or other barrier shall be installed in such a way that
noise exposure of the sensitive receptors adjacent to construction activities and
associated staging areas would be reduced from noise generated by roadway
construction.

•

Provide advanced notice to owners of all residential dwellings located within 1,554 feet
of where nighttime construction activity would take place. This notification shall inform
the recipients of when and where nighttime construction would occur, and, where
applicable, the types of measures being implemented to lessen the impact at potentially
affected receptors. This noticing shall also provide the contact information for the
designated noise complaint and enforcement manager, discussed further below.

•

Post visible signs along the perimeter of the construction sites specifically for
construction of the roadway improvements at the intersection of SR 152 and KaiserAetna Road (for the Proposed Project and all Project alternatives). This also includes
construction of the pump station and activities occurring at the borrow and disposal area
directly north of the pump station (for Alternatives A, B, and D) that disclose construction
times and duration, as well as a contact number for a noise complaint and enforcement
manager. The noise complaint and enforcement manager’s duties shall include
documenting noise complaints, responding to and investigating noise-related complaints,
ensuring that all appropriate measures to reduce noise at the receiving land uses are in
place, and reporting the complaints to Santa Clara County staff as they arise. Additional
measures to remedy complaints received from the public may include:
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-

implementing additional noise-reducing enclosures and techniques around stationary
noise-generating equipment (e.g., concrete mixers, generators, compressors), and

-

for construction activity that occurs near existing sensitive land uses, installing
additional temporary noise curtains to block the direct line of sight and sound to the
nearby sensitive receptor(s).

Mitigation Measure Noise-2: Reduce Exposure of Noise-Sensitive Receptors to Noise
Generated by Helicopter Operations (Proposed Project, Alternatives A through D)
To minimize noise levels generated by helicopter operations, Valley Water shall require its
construction contractors to comply with the following measures during construction:
•

Locate all helicopter landing pads 700 feet or further from the nearest sensitive receptor.

•

Predetermine helicopter flight paths, in coordination with applicable local (i.e., County),
state and/or federal agencies (i.e., FAA), to remain 700 feet or more away from
residential land uses, provided that project construction schedule can still be met.

•

If construction work within 700 feet of a sensitive receptor can be completed without the
assistance of a helicopter, the work shall be completed with alternate pieces of
equipment. If a helicopter is absolutely required, the amount of time that the helicopter is
operating in that area shall be limited to as short of a duration as possible.

•

All helicopters shall be properly maintained and equipped with the proper noisereduction features, in accordance with manufacturer specifications.

3.14.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future Projects
listed in Table 3.1-2. For noise impacts, the cumulative scenario Projects that could result in
potential cumulative impacts include those located in close proximity to the Project, including the
following.
•

B.F. Sisk Dam Raise and Reservoir Expansion Projects

•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail Project (HSR)

Due to the localized nature of noise impacts, the geographic scope of potential cumulative noise
impacts encompasses the Project study area and its immediate vicinity (i.e., within 1,000 feet) of
an area associated with Proposed Project and Alternatives A through D facilities or activities.
That is, noise from a nearby project would need to occur concurrently with noise generated by
the Proposed Project or Alternatives A through D and be close enough in proximity that when
combined, results in equal or more noise such that noise levels increase at the same sensitive
receptor. Furthermore, due to the logarithmic nature of noise, a doubling of a noise source
would need to occur to result in a detectible increase in noise (i.e., 3 dBA) or greater.
The Proposed Project and Alternatives A through D would generate daytime and nighttime
construction noise levels that would exceed applicable noise standards, resulting in a significant
and unavoidable temporary noise impact. Long-term operational increases in noise would be
less than significant. This analysis is focused on construction noise, as Project-generated
operational noise would be minimal and would not result in off-site noise levels.
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As discussed above, projects that generate noise closest to the activity areas associated with
the Proposed Project or Alternatives A through D have the potential to combine with Projectgenerated noise to result in audible noise increases.
Construction at the B.F. Sisk Dam Raise and Reservoir Expansion Project would generate noise
levels similar to those discussed above for the Proposed Project and Alternatives A through D
as construction activities are anticipated to be similar. Nonetheless, activities associated with
these projects would occur well over 1,000 feet from Project construction thus, would not
combine to result in increased noise at receptors near any of the areas associated with the
Proposed Project and Alternatives A through D. The Gonzaga Ridge Wind Repowering project
could require the use of helicopters within the Project vicinity. However, helicopter use
associated with the Gonzaga Ridge Wind Repowering project would occur well over 700 feet
from the Project; thus, it would not combine to result in increased noise at receptors near active
construction sites.
The California HSR Project would include the construction of a tunnel below Pacheco Pass,
generally following a similar alignment as SR 152. Considering the 5.8 to 7.2-year timeframe of
the Proposed Project and Alternatives A through D, there is a possibility that the Proposed
Project’s and Alternatives A through D’s construction activities could occur concurrently with the
construction of the Pacheco Pass HSR tunnel. However, specific timing of the HSR tunnel
construction underneath Pacheco Pass are unknown at this time.
Considering the Proposed Project’s and Alternatives A through D’s anticipated construction
phasing and identified impacts, construction noise impacts are anticipated during the initial
phases of construction when activities would occur near existing receptors along SR 152. It is
likely that when HSR construction occurs in the future that Proposed Project activities in close
proximity to SR 152 would have been completed. In addition, above-ground construction
activities associated with the HSR tunnel would be located over 4,000 feet from any
construction activities (i.e., areas identified for temporary and permanent easements) or
sensitive receptors associated with the Proposed Project and Alternatives A through D.
Nonetheless, construction noise tends to fluctuate throughout the day as equipment moves
about the site, reducing the possibility that noise at one work site from one project combines
with noise at another project or work site. Construction of the HSR would require tunneling
equipment, staging, and other associated work. Because specific detailed alignment data is not
available, locations of staging areas and work sites are unknown at this time. However,
considering the linear fashion of construction associated with the HSR and the fact that
construction of the Proposed Project or Alternatives A through D near SR 152 is anticipated to
be complete by the time HSR construction begins, it is not anticipated that HSR tunnel
construction noise would combine with Project construction noise.
As discussed above, noise levels from other projects would need to occur at an equal or greater
level compared to Proposed Project Alternatives A through D noise and combine at the same
sensitive receptor. Thus, as noise generated from construction activities associated with the
Proposed Project and Alternatives A through D would occur at various distances from sensitive
receptors, noise from off-site construction associated with HSR would attenuate to lower levels
at the sensitive receptor locations illustrated on Figure 4.14-1 in comparison to noise levels at
the same receptors from Proposed Project and Alternatives A through D-generated noise; and
so, when combined with Project noise, it would not result in substantial increases in noise.
Moreover, construction activities would fluctuate during the day over the course of the 5.8 to 7.3year construction period, not exposing individual receptors to sustained high noise levels
consistently. Nevertheless, based on the above analysis, cumulative construction noise impacts
could be significant, and the Proposed Project’s and Alternatives A through D’s contribution
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would be cumulatively considerable. Mitigation Measures Noise-1 and Noise-2 would reduce
these incremental impacts, but they would remain cumulatively considerable, and therefore,
significant post-mitigation.
Mitigation Measures for Cumulative Impacts
The mitigation measures outlined in Section 3.14.3.5 are applicable to this section and are not
repeated here.
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Population and Housing

This section describes the environmental and regulatory setting for population and housing and
analyzes the environmental impacts of the Proposed Project, No Project Alternative, and other
alternatives related to population and housing resources, including any cumulative physical
environmental impacts, taking into consideration relevant design and implementation features
(DIF).
3.15.1

Environmental Setting

The Pacheco Reservoir Expansion Project (Project) study area for population and housing
resources is primarily located in unincorporated Santa Clara County 1 and San Benito County.
Pacheco Reservoir is located approximately 23 miles northeast of Gilroy and 0.4 miles north of
State Route 152 (SR 152). North Fork Dam and the existing reservoir are located on land
owned by Pacheco Pass Water District (PPWD).
Several landowners own most of the private lands in the North Fork Pacheco Creek watershed
within and surrounding the Project study area. As described in Section 3.13, most of the land
within and adjacent to the Project study area is rural and managed as open space or ranchlands
primarily for grazing purposes. There are two residential properties located approximately 0.2
and 0.3 miles south of the existing North Fork Dam (Santa Clara County Assessor’s Parcel
Number 898-49-001) on El Toro Road. These residences are presumed to be permanently
occupied for the purposes of this Environmental Impact Report (EIR). A ranch compound,
referred to as the “O’Connor Ranch” is located along North Fork Pacheco Creek, approximately
6 miles upstream from Pacheco Reservoir. This compound has one residential structure and
several outbuildings and improvements (e.g., corrals, barns). This compound serves as the
ranch headquarters for the landowner and is presumed to be occupied year around. Figure
3.15-1 illustrates residences within the Project study area near the proposed construction
activities or within the proposed inundation area associated with the Proposed Project and
Alternatives A through D.
Several occupied residences are located south of SR 152 near its intersection with Fifield Road.
In addition to several occupied residences located adjacent to SR 152 near the intersection with
Kaiser-Aetna Road, there are a number of permanent rural residential properties along the SR
152/Pacheco Creek corridor between this intersection and San Felipe Lake. While there are a
number of private landowners that access their property via Kaiser-Aetna Road (Santa Clara
County) and Fifield Road (Santa Clara, Merced, and Stanislaus Counties), restricted access to
these properties limits information with respect to permanent residences associated with these
parcels.

Part 3 “Rural Unincorporated Area Issues and Policy” portion of the Santa Clara County General Plan, as updated, provides
policies, regulations, and related standards for rural, unincorporated areas of Santa Clara County (Santa Clara County 1994, 2014).
See Section 3.13 for additional information on county general plans.

1
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Figure 3.15-1. Project Study Area for Population and Housing
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Regulatory Framework

3.15.2.1 Federal Laws, Regulations, and Policies
No federal laws, regulations, or policies related to population and housing resources apply to
the Project.
3.15.2.2 State Laws, Regulations, and Policies
California Relocation Statute
The California Relocation Statute is a California law that establishes minimum standards for
state-funded programs and projects that require the acquisition of real property (real estate) or
displace persons from their homes, businesses, or farms. The statute’s protections and
assistance apply to the acquisition, rehabilitation, or demolition of real property for state-funded
projects.
The statute is intended for the benefit of displaced persons, to ensure that such persons receive
fair and equitable treatment, and do not suffer disproportionate injuries as the result of programs
designed for the benefit of the public as a whole. Title 25, Division 1, Chapter 6, Section 6000 et
seq. of the California Code of Regulations provides the regulations to enforce the statute.
The regulations are designed to carry out the following policies of Section 7260:
1. To ensure that uniform, fair, and equitable treatment is afforded persons displaced from
their homes, businesses, or farms as a result of the actions of a public entity in order that
such persons shall not suffer disproportionate injury as a result of action taken for the
benefit of the public as a whole; and
2. In the acquisition of real property by a public entity, to ensure consistent and fair
treatment for owners and real property to be acquired, to encourage, and expedite
acquisition by agreement with owners of such property in order to avoid litigation and
relieve congestion in courts, and to promote confidence in public land acquisition.
Section 6038 of this statute requires that a public entity (i.e., Valley Water) shall prepare a
Relocation Plan as soon as possible following initiation of negotiations and prior to proceeding
with any phase of a project that will result in displacement and submit for approval to the head
of the entity. The Relocation Plan shall be based on the Model Relocation Plan HCD-832 as
described in this section of the statute.
3.15.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan – Housing Element
The 2014 Housing Element Update of Santa Clara County’s General Plan assesses the existing
housing needs for the unincorporated Santa Clara County population. It provides an overview of
land use policies and regulations, impact fees, secondary dwelling provisions, building codes,
development and site improvement standards, processing and permitting procedures, special
needs housing, and code enforcement (Santa Clara County 2014). The Housing Element does
not include any specific goals or policies pertaining to temporary housing for construction.
According to the Housing Element, approximately 7.1 percent of the County employment is
construction related (Santa Clara County 2014).
San Benito County General Plan – Housing Element
The 2014 – 2023 Housing Element of the San Benito County General Plan was adopted by the
County Board of Supervisors in April 2016. The Housing Element provides local strategies for
meeting state and local housing needs. It includes an assessment of existing and projected
housing needs; and identifies goals, policies, and objectives to meet those needs. The Housing
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Element does not include any specific goals or policies pertaining to temporary housing for
construction (San Benito County 2016).
Merced County General Plan – Housing Element
In 2016, Merced County updated the Housing Element of its General Plan. The update identified
and analyzed existing and projected housing needs in order to preserve, improve, and develop
housing throughout the County. The Housing Element does not include any specific goals or
policies pertaining to temporary housing for construction. The Housing Element estimates that
approximately 3.3 percent of employment in the County is construction related (Merced County
2016).
3.15.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
mitigation measures, and supporting references related to population and housing.
3.15.3.1 Methods and Assumptions
The analysis in this section is focused on the impact of Project construction and operational
activities that could result in unplanned growth or displacement of substantial numbers of people
or housing.
Applicable Design and Implementation Features
DIFs include Santa Clara Valley Water District (Valley Water) Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant premitigation. Section 2.3.4 provides a full description of each DIF. There is one applicable DIF for
this resource:
PAMM PH-1 Relocation Plan – This PAMM will require Valley Water to develop and implement a
Relocation Plan based on Model Relocation Plan HCD-832 for any residences that would be
displaced.
3.15.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act (CEQA) Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or alternatives would have
significant impacts on population and housing if they were to:
•

Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of
roads or other infrastructure).

•

Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.

3.15.3.3 Topics Eliminated from Further Discussion
No topics related to population and housing that are included in the significance criteria listed
above were eliminated from further consideration. All relevant topics are analyzed below.
3.15.3.4 Impacts
Table 3.15-1 provides a summary of population and housing impacts with implementation of the
Proposed Project, No Project Alternative, and alternatives to the Proposed Project. Table 3.15-1
also provides a summary comparison of impacts of the Proposed Project to the other
alternatives (e.g., No Project Alternative and Alternative A through D), indicating whether the
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impacts of the other alternatives are similar to, more severe, or less severe than those of the
Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project
facilities or from long-term operations and maintenance.
Table 3.15-1. Summary of Population and Housing Impacts and Mitigation Measures
Proposed
Level of
Level of
Mitigation
Impact
Project and
Significance
Significance with
Measures
Alternatives Before Mitigation1
Mitigation1

Impact Pop-1: Induce
substantial unplanned
growth in an area, either
directly (for example, by
proposing new homes and
businesses) or indirectly
(for example, through
extension of roads or other
infrastructure)

Impact Pop-2: Displace
substantial numbers of
existing people or housing,
necessitating the
construction of replacement
housing elsewhere

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS(=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1

Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives
(i.e., No Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives
are similar to, more severe, or less severe than those of the Proposed Project. It should be noted that these
comparisons present the most severe impact determination, and this impact may be based on impacts from either
the construction of project facilities or from long-term operations and maintenance.

Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LTS = Less than significant
NI = no impact
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
San Benito County Water District Participation
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure).
Construction
The Proposed Project would have an estimated construction duration of 6.7 years and provide
additional water storage and conveyance facilities to meet the Project purpose and objectives
as described in Section 2.2. The amount of on-site personnel that may be involved with
construction activities would vary from as low as 130 personnel on-site on any given day in year
one of construction to as many as 410 personnel on-site per day over the construction period.
With large construction projects that occur over a multi-year construction period, the labor pool
would include a wide array of technical expertise including heavy equipment operators, concrete
and steel fabricators, electricians, plumbers, as well as specialized labor for tunneling and
powerline facilities. It is anticipated that most of the labor pool would be available from
communities within commuting distance (e.g., Gilroy, Hollister, San Jose, Merced). While some
construction activities may require special expertise (e.g., tunneling), these skills are common to
the labor pool available in the Bay Area and central California. While some personnel may
choose to relocate to communities in Santa Clara, San Benito, and Merced Counties, this would
not be inconsistent with growth anticipated by these counties in their respective general plans,
and would not require new housing or infrastructure in these communities. Construction of the
Proposed Project would not induce unplanned growth within the communities where the Project
workforce is likely to commute from. Therefore, construction of the Proposed Project would not
directly or indirectly induce population growth and impacts would be less than significant.
Operations
A project could indirectly induce growth if it would remove an obstacle to unplanned growth and
development. This could occur through removing a constraint to development or adding an
additional public service needed for growth to occur. As described in Section 2.2, the primary
and secondary Project objectives are to:
•

•

Primary Objectives
-

Increase water supply reliability and system operational flexibility to help meet M&I
and agricultural water demands in Santa Clara and San Benito Counties during
drought periods and emergencies, or to address shortages due to regulatory and
environmental restrictions.

-

Increase suitable habitat in Pacheco Creek for federally threatened SCCC steelhead
through improved water temperature and flow conditions.

Secondary Objectives
-

Improve water quality and minimize supply interruptions, when water is needed, for
Santa Clara and San Benito Counties, to increase operational flexibility for south-ofSacramento-San Joaquin Delta (Delta) contractors dependent on San Luis
Reservoir.

-

Develop water supplies for environmental water needs at IL4 wildlife refuges to
support habitat management in the Delta watershed.
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The Proposed Project would not result in unplanned growth because use of water stored in
expanded Pacheco Reservoir would be limited to these objectives, and, therefore, the Project
would not create new municipal water supplies that would enable unplanned growth. Therefore,
this impact would be less than significant.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
The construction and subsequent operation of the Proposed Project would not displace
substantial numbers of existing people or houses. There is one permanent residence, with an
associated outbuilding (i.e., on O’Connor Ranch) that would be subject to the requirements of
California Code of Regulations (CCR) Title 25, Section 6300; specifically, a Relocation Plan.
PAMM PH-1 would ensure that properties subject to relocation as a result of construction or
operation of the Proposed Project would be included in this plan and Valley Water shall
implement the approved plan as part of the Project approval process. At the time of preparation
of this EIR, property records indicate that this property is privately owned and occupied. Section
6308 of this statute requires that Valley Water would be responsible for approval of the
Relocation Plan prior to authorizing the Proposed Project. Once authorized, Valley Water would
acquire the land necessary for construction and operation of the new dam, expanded reservoir,
and associated facilities. Prior to inundation, existing structures and facilities below the full-pool
elevation (e.g., within the inundation areas of the expanded reservoir) would be removed or
demolished. These structures include a residential building on the O’Connor Ranch and other
miscellaneous infrastructure associated with the ranch operations within the inundation area.
Although the one residential building located on the O’Connor Ranch would be demolished, the
Proposed Project would not result in the displacement of a substantial number of people or
housing necessitating the construction of substantial replacement housing elsewhere.
Therefore, impacts would be less than significant.
No Project Alternative
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure.
Construction and Operations
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. Pacheco Pass Water District would continue to operate the
existing reservoir consistent with their water rights and there would be no changes for potential
unplanned growth. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. Therefore, there would be no potential to displace people or
housing and there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure).
Construction
Under Alternative A, Valley Water would construct a new earthfill dam and other associated
facilities to meet the project purpose and objectives as described in Section 2.2. It is estimated
that Alternative A would have a construction duration of 6.4 years. The amount of on-site
personnel that may be involved with construction activities would vary from as low as 200
personnel on-site on any given day in year one of construction to as many as 625 personnel onsite per day over the construction period. With large construction projects that occur over a
multi-year construction period, the labor pool would include a wide array of technical expertise
including heavy equipment operations, concrete and steel fabricators, electricians, plumbers, as
well as specialized labor for tunneling and powerline facilities. It is anticipated that most of the
labor pool would be available from communities within commuting distance (e.g., Gilroy,
Hollister, San Jose, Merced). While some construction activities may require special expertise
(e.g., tunneling), these skills are common to the labor pool available in the Bay Area and central
California. While some personnel may choose to relocate to communities in Santa Clara, San
Benito, and Merced Counties, this would not be inconsistent with growth anticipated by these
counties in their respective general plans, and would not require new housing or infrastructure in
these communities. Alternative A would not induce unplanned growth within the communities
where the Project workforce is likely to commute from. Therefore, Alternative A would not
directly or indirectly induce population growth and impacts would be less than significant.
Operations
The purpose of Alternative A and the Proposed Project are the same: to increase water supply
reliability and system operational flexibility during drought periods and emergencies, and to
address shortages due to regulatory restrictions. Therefore, similar to the Proposed Project,
Alternative A would not result in unplanned growth due to the availability of new municipal water
supplies, but rather would provide drought resiliency and additional storage for redundancy
during emergencies (e.g., increased quantities of surface water and groundwater in storage
locally that would be available in an emergency). Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Although
Alternative A would require a larger labor pool than the Proposed Project during construction,
Alternative A and the Proposed Project would have similar impacts since neither would induce
unplanned growth within the communities where the Project workforce is likely to commute from
or require new housing or infrastructure in these communities during construction. Considering
that neither Alternative A nor the Proposed Project would result in unplanned growth due to
changes in water supply reliability during operation, Alternative A would have similar impacts as
the Proposed Project.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
The construction and subsequent operation of Alternative A would not displace substantial
numbers of existing people or houses. There is one permanent residence, with associated
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outbuildings (i.e., on O’Connor Ranch) that would be subject to the requirements of CCR Title
25, Section 6300; specifically, a Relocation Plan. PAMM PH-1 would ensure that properties
subject to relocation as a result of construction or operation of Alternative A would be included in
this plan and Valley Water shall implement the approved plan as part of the Project approval
process. At the time of preparation of this EIR, property records indicate that this property is
privately owned and occupied. Section 6308 of this statute requires that Valley Water would be
responsible for approval of the Relocation Plan prior to authorizing the Project. Once authorized,
Valley Water would acquire the land necessary for construction and operation of the new dam,
expanded reservoir, and associated facilities. Prior to inundation, existing structures and
facilities below the full-pool elevation (e.g., within the inundation areas of the expanded
reservoir) would be removed or demolished. These structures include a residential building on
the O’Connor Ranch and other miscellaneous infrastructure associated with the ranch
operations within the inundation area. Although the one residential building located on the
O’Connor Ranch would be demolished, it would not result in the displacement of substantial
people or housing or require the construction of substantial replacement housing elsewhere.
Therefore, impacts for Alternative A would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. One
residential feature (i.e., on O’Connor Ranch) would be subject to removal or demolition prior to
inundation under both Alternative A and the Proposed Project.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure).
Construction
Under Alternative B, Valley Water would construct a new earthfill dam with spillway and
inlet/outlet works facility at a site 1.4 miles upstream from the existing North Fork Dam to meet
the project purpose and objectives as described in Section 2.2. Alternative B has an estimated
construction duration of 5.8 years. It is expected the amount of on-site construction personnel
would vary from as low as 185 personnel on-site during any given day during year one of
construction to as many as 585 personnel on-site per day over the rest of the construction
period. With large construction projects that occur over a multi-year construction period, the
labor pool would include a wide array of technical expertise including heavy equipment
operators, concrete and steel fabricators, electricians, plumbers, as well as specialized labor for
tunneling and powerline facilities. It is anticipated that most of the labor pool would be available
from communities within commuting distance (e.g., Gilroy, Hollister, San Jose, Merced). While
some construction activities may require special expertise (e.g., tunneling), these skills are
common to the labor pool available in the Bay Area and central California. While some
personnel may choose to relocate to communities in Santa Clara, San Benito, and Merced
Counties, this would not be inconsistent with growth anticipated by these counties in their
respective general plans, and would not require new housing or infrastructure in these
communities. Alternative B would not induce unplanned growth within the communities where
the Project workforce is likely to commute from. Therefore, Alternative B would not directly or
indirectly induce population growth and impacts would be less than significant.
Operations
Similar to the Proposed Project, the purpose of Alternative B is to increase water supply
reliability and system operational flexibility during drought periods and emergencies, and to
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address shortages due to regulatory restrictions. Therefore, Alternative B would not result in
unplanned growth due to the availability of new municipal water supplies, but rather would
provide drought resiliency and additional storage for redundancy during emergencies (e.g.,
increased quantities of surface water and groundwater in storage locally that would be available
in an emergency). Therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Although
Alternative A would require a smaller labor pool over a shorter duration than the Proposed
Project during construction, Alternative B and the Proposed Project would have similar impacts
since neither would induce unplanned growth within the communities where the Project
workforce is likely to commute from or require new housing or infrastructure in these
communities during construction. Considering that neither Alternative B nor the Proposed
Project would result in unplanned growth due to changes in water supply reliability during
operation, Alternative B would have similar impacts as the Proposed Project.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
The construction and subsequent operation of Alternative B would not displace substantial
numbers of existing people or houses. There is one permanent residence, with an associated
outbuilding (i.e., on O’Connor Ranch) that would be subject to the requirements of CCR Title 25,
Section 6300; specifically, a Relocation Plan. PAMM PH-1 would ensure that properties subject
to relocation as a result of construction or operation of Alternative B would be included in this
plan and Valley Water shall implement the approved plan as part of the Project approval
process. At the time of preparation of this EIR, property records indicate that this property is
privately owned and occupied. Section 6308 of this statute requires that Valley Water would be
responsible for approval of the Relocation Plan prior to authorizing the Project. Once authorized,
Valley Water would acquire the land necessary for construction and operation of the new dam,
expanded reservoir, and associated facilities. Prior to inundation, existing structures and
facilities below the full-pool elevation (e.g., within the inundation areas of the expanded
reservoir) would be removed or demolished. These structures include a residential building on
the O’Connor Ranch and other miscellaneous infrastructure associated with the ranch
operations within the inundation area. Although the one residential building located on the
O’Connor Ranch would be demolished, it would not result in the displacement of substantial
people or housing or require the construction of substantial replacement housing elsewhere.
Therefore, impacts for Alternative B would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. One
residential feature (i.e., on O’Connor Ranch) would be subject to removal or demolition prior to
inundation under both Alternative B and the Proposed Project.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with San Benito County Water District Participation
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure).
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Construction
Under Alternative C, a new hardfill dam with integrated spillway and inlet/outlet works would be
constructed 0.5 miles of the existing North Fork Dam. The typical cross section for the hardfill
dam for Alternative C is the same as presented for the Proposed Project. Alternative C has an
estimated construction duration of 7.3 years. The workforce required to construct Alternative C
would range from as low as 130 on-site personnel during year one of construction on any given
day with as many as 410 on-site personnel per day over the remainder of the construction
period. With large construction projects that occur over a multi-year construction period, the
labor pool would include a wide array of technical expertise including heavy equipment
operators, concrete and steel fabricators, electricians, plumbers, as well as specialized labor for
tunneling and powerline facilities. It is anticipated that most of the labor pool would be available
from communities within commuting distance (e.g., Gilroy, Hollister, San Jose, Merced). While
some construction activities may require special expertise (e.g., tunneling), these skills are
common to the labor pool available in the Bay Area and central California. While some
personnel may choose to relocate to communities in Santa Clara, San Benito, and Merced
Counties, this would not be inconsistent with growth anticipated by these counties in their
respective general plans and would not require new housing or infrastructure in these
communities. Alternative C would not induce unplanned growth within the communities where
the workforce is likely to commute from. Therefore, Alternative C would not directly or indirectly
induce population growth and impacts would be less than significant.
Operations
Similar to the Proposed Project, the purpose of Alternative C is to increase water supply
reliability and system operational flexibility during drought periods and emergencies, and to
address shortages due to regulatory restrictions. Therefore, Alternative C would not result in
unplanned growth due to the availability of new municipal water supplies, but rather would
provide drought resiliency and additional storage for redundancy during emergencies.
Therefore, this impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Although
Alternative C would require a longer construction duration than the Proposed Project, Alternative
C and the Proposed Project would have similar impacts since neither would induce unplanned
growth within the communities where the Project workforce is likely to commute from or require
new housing or infrastructure in these communities during construction. Considering that neither
Alternative C nor the Proposed Project would result in unplanned growth due to changes in
water supply reliability during operation, Alternative C would have similar impacts as the
Proposed Project.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
The construction and subsequent operation of Alternative C would not displace substantial
numbers of existing people or houses. There is one permanent residence, with an associated
outbuilding (i.e., on O’Connor Ranch) that would be subject to the requirements of CCR Title 25,
Section 6300; specifically, a Relocation Plan. PAMM PH-1 would ensure that properties subject
to relocation as a result of construction or operation of Alternative C would be included in this
plan and Valley Water shall implement the approved plan as part of the Project approval
process. At the time of preparation of this EIR, property records indicate that this property is
privately owned and occupied. Section 6308 of this statute requires that Valley Water would be
responsible for approval of the Relocation Plan prior to authorizing the Project. Once authorized,
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Valley Water would acquire the land necessary for construction and operation of the new dam,
expanded reservoir, and associated facilities. Prior to inundation, existing structures and
facilities below the full-pool elevation (e.g., within the inundation areas of the expanded
reservoir) would be removed or demolished. These structures include a residential building on
the O’Connor Ranch and other miscellaneous infrastructure associated with the ranch
operations within the inundation area. Although the one residential building located on the
O’Connor Ranch would be demolished, it would not result in the displacement of substantial
people or housing or require the construction of substantial replacement housing elsewhere.
Therefore, impacts for Alternative C would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. One
residential feature (i.e., on O’Connor Ranch) would be subject to removal or demolition prior to
inundation under both Alternative C and the Proposed Project.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Pop-1: Induce substantial unplanned growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of roads or
other infrastructure).
Construction
Under Alternative D, a new earthfill dam with spillway and inlet/outlet works facility would be
constructed at a site 0.3 miles upstream from the existing North Fork Dam. The typical cross
section for the earthfill dam under Alternative D is the same as Alternative A. Alternative D has
an estimated construction duration of 7.2 years. The workforce required to construct Alternative
D would range from as low as 220 on-site personnel during year one of construction on any
given day with as many as 680 on-site personnel per day over the remainder of the construction
period. With large construction projects that occur over a multi-year construction period, the
labor pool would include a wide array of technical expertise including heavy equipment
operators, concrete and steel fabricators, electricians, plumbers, as well as specialized labor for
tunneling and powerline facilities. It is anticipated that most of the labor pool would be available
from communities within commuting distance (e.g., Gilroy, Hollister, San Jose, Merced). While
some construction activities may require special expertise (e.g., tunneling), these skills are
common to the labor pool available in the Bay Area and central California. While some
personnel may choose to relocate to communities in Santa Clara, San Benito, and Merced
Counties, this would not be inconsistent with growth anticipated by these counties in their
respective general plans, and would not require new housing or infrastructure in these
communities. Alternative D would not induce unplanned growth within the communities where
the Project workforce is likely to commute from. Therefore, Alternative D would not directly or
indirectly induce population growth and impacts would be less than significant.
Operations
Similar to the Proposed Project, the purpose of Alternative D is to increase water supply
reliability and system operational flexibility during drought periods and emergencies, and to
address shortages due to regulatory restrictions. Therefore, Alternative D would not result in
unplanned growth due to the availability of new municipal water supplies, but rather would
provide drought resiliency and additional storage for redundancy during emergencies (e.g.,
increased quantities of surface water and groundwater in storage locally that would be available
in an emergency). Therefore, this impact would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Although
Alternative D would require a larger labor pool over a longer duration than the Proposed Project
during construction, Alternative D and the Proposed Project would have similar impacts since
neither would induce unplanned growth within the communities where the Project workforce is
likely to commute from or require new housing or infrastructure in these communities during
construction. Considering that neither Alternative D nor the Proposed Project would result in
unplanned growth due to changes in water supply reliability during operation, Alternative D
would have similar impacts as the Proposed Project.
Impact Pop-2: Displace substantial numbers of existing people or housing, necessitating the
construction of replacement housing elsewhere.
Construction and Operations
The construction and subsequent operation of Alternative D would not displace substantial
numbers of existing people or houses. There is one permanent residence, with an associated
outbuilding (i.e., on O’Connor Ranch) that would be subject to the requirements of CCR Title 25,
Section 6300; specifically, a Relocation Plan. PAMM PH-1 would ensure that properties subject
to relocation as a result of construction or operation of Alternative D would be included in this
plan and Valley Water shall implement the approved plan as part of the Project approval
process. At the time of preparation of this EIR, property records indicate that this property is
privately owned and occupied. Section 6308 of this statute requires that Valley Water would be
responsible for approval of the Relocation Plan prior to authorizing the Project. Once authorized,
Valley Water would acquire the land necessary for construction and operation of the new dam,
expanded reservoir, and associated facilities. Prior to inundation, existing structures and
facilities below the full-pool elevation (e.g., within the inundation areas of the expanded
reservoir) would be removed or demolished. These structures include a residential building on
the O’Connor Ranch and other miscellaneous infrastructure associated with the ranch
operations within the inundation area. Although the one residential building located on the
O’Connor Ranch would be demolished, it would not result in the displacement of substantial
people or housing or require the construction of substantial replacement housing elsewhere.
Therefore, impacts for Alternative D would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. One
residential feature (i.e., on O’Connor Ranch) would be subject to removal or demolition prior to
inundation under both Alternative D and the Proposed Project.
3.15.3.5 Mitigation Measures
No mitigation measures are required.
3.15.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. For population and housing impacts, a project that could result in
cumulative impacts would include projects that would induce substantial unplanned growth in an
area or displace substantial numbers of existing people or housing. Projects considered are:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project
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•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail Project (HSR)

Section 3.15
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The geographic scope of cumulative population and housing impacts encompasses the Project
study area and its vicinity, as well as housing resources within the local communities in Santa
Clara, San Benito, and Merced Counties.
The objectives of the Proposed Project and Alternatives A through D include increasing water
supply reliability and system operational flexibility during drought periods and emergencies, and
to address shortages due to regulatory restrictions. As explained in the direct impact analysis,
the Proposed Project and Alternatives A through D would not result in unplanned growth, and
therefore, there would be no potential for operational cumulative impacts.
The two projects centered around Sisk Dam and San Luis Reservoir both overlap with the
construction timeframe of the Proposed Project and Alternatives A through D with respect to
schedule, and to a lesser degree construction-related effects associated with the SR 152
corridor east of Pacheco Pass.
The California HSR Project overlaps the Proposed Project and Alternatives A through D
construction timeframe with respect to schedule. It would likely pull construction workers from
the same surrounding communities as the Proposed Project and Alternatives A through D. The
maximum direct, indirect, and induced employment related to construction of 12,080 jobs in
2024 for California HSR Project represented less than one percent of the overall employment
for Merced, Santa Clara, and San Benito Counties (CHSRA 2020). 2 The construction peak for
the California HSR Project and the Proposed Project and Alternatives A through D would not
coincide. The maximum number of on-site construction workers for the Proposed Project (i.e.,
410) occurs in 2029 and subsequent years.
The Gonzaga Ridge Wind Repowering Project also has the potential to utilize workers from the
same area. According to the project description for this project, it would be a two phased
construction schedule, phase one completed in nine months, with phase two completed over a
twelve-month period sometime before 2023. This project, requiring up to 200 construction
workers, is not likely to have much overlap in construction period with the Proposed Project and
Alternatives A through D (DPR 2019). 3
Regarding construction, these three projects if constructed in a timeframe similar to that of the
Proposed Project and Alternatives A through D would require a separate workforce, with
construction personnel commuting from the surrounding communities (e.g., Bay Area, Central
Valley). The labor pool for each of these three projects have some common elements with
respect to general excavation and construction activities, and the B.F. Sisk Project has
additional activities that are similar to the Proposed Project and Alternatives A through D as it
relates to dam modifications. Both the Gonzaga Ridge and the HSR projects will require highly
specialized construction activities that have some similarity with the Proposed Project and
Alternatives A through D (e.g., power lines, tunneling); however, firms that specialize in these
types of activities typically rely on a labor pool that is essentially migratory and not necessarily
reliant on local housing. Accordingly, it is expected that the combined workforce for these
projects would not require new housing or infrastructure in the surrounding communities.
The Draft EIR for the HSR project analyzed employment for the entire project and made a comparison of entire labor pool in the
respective counties. No specific information was available for the Pacheco Pass section with respect to employment or induced
growth.
3
To-date, the Final EIR has not been released for this project.
2
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The EIRs for the California HSR Project and the projects centered around Sisk Dam/San Luis
Reservoir did not identify any activities that would directly displace housing in or in close
proximity of the Project study area defined for the Proposed Project or Alternatives A through D. 4
For the Gonzaga Ridge Project, the Initial Study that preceded the Draft EIR determined there
would be no impact on population and housing and this topic was not considered in the Draft
EIR. None of these projects would contribute to a cumulative displaced housing impact.
The Proposed Project would not induce substantial unplanned growth in an area or displace
substantial numbers of existing people or housing. Based on the above analysis, combined with
the construction of other projects, cumulative impacts would be less than significant, and the
Proposed Project’s contribution to cumulative population and housing impacts would not be
cumulatively considerable.
Mitigation Measures Related to Cumulative Impacts
No mitigation is required.

The discussion of population and housing impacts in the High-Speed Rail Draft EIR states that there would be no displacement of
housing in the Pacheco Pass section of the High-Speed Rail Project.

4
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Section 3.16
Public Services

Public Services

This section describes the environmental and regulatory setting for public services and analyzes
the environmental impacts of the Proposed Project, No Project Alternative, and other
alternatives related to public services, including any cumulative physical environmental impact,
taking into consideration relevant design and implementation features (DIF). For the purposes of
this assessment, public services include fire protection, law enforcement, schools, parks, and
other public facilities in the area surrounding the Project site.
3.16.1

Environmental Setting

Pacheco Reservoir is located southeast of Henry W. Coe State Park in Santa Clara County, just
north of State Route 152 (SR 152). The Project study area includes the existing Pacheco
Reservoir upstream from North Fork Dam, North Fork Pacheco Creek upstream from the
existing reservoir and downstream from the existing dam, Pacheco Creek south to San Felipe
Lake, a proposed powerline transmission corridor east of Pacheco Reservoir, and access roads
in Santa Clara, Merced, and Stanislaus Counties. There are many public services (i.e., police
stations, fire stations, schools, airports, and hospitals) in the surrounding rural area and
communities that support the residents and visitors to the Project study area. Figure 3.16-1
illustrates that there are no public services within the Project study area, but there are a wide
array of public services that are available in the surrounding area. The array of public services is
discussed in the following subsections.
3.16.1.1 Fire Protection
The California Department of Forestry and Fire Protection (CAL FIRE) is the primary agency
responsible for fire protection services throughout the Pacheco Reservoir Expansion Project
(Project) area. Section 3.21, Wildfire provides additional information regarding CAL FIRE’s role
as it relates to the Project. Mutual aid agreements enable CAL FIRE to access fire protection
services from federal (e.g., Forest Service), state (e.g., California Office of Emergency Services)
and local (e.g., Santa Clara County Fire Department) specific to an incident or emergency.
These mutual aid agreements ensure that adequate personnel and equipment can be provided
as needed.
The majority of the Project study area is located within the CAL FIRE Santa Clara Unit (SCU).
The SCU serves Contra Costa, Alameda, Santa Clara Counties, and portions of San Joaquin
and Stanislaus Counties. CAL FIRE operates 12 fire stations within the SCU, and has 15 fire
engines, three bulldozers and 1 helicopter (CAL FIRE 2020). In addition, the Pacheco Fire
Station located approximately 4 miles southwest of the Kaiser-Aetna Road intersection with SR
152 also has a seasonal hand crew and equipment available. The Los Banos Fire Station near
San Luis Reservoir is operated by CAL FIRE and serves the western portion of Merced County,
while the Del Puerto Fire Station serves the western portion of Stanislaus County. CAL FIRE
also provides aerial fire protection and support from the Hollister Air Base (CAL FIRE 2013).
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Figure 3.16-1. Public Services Surrounding the Project Study Area
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Access and evacuation routes typically overlap, with fire crews traveling towards an advancing
fire as residents and visitors to an area travel away from the fire. Existing access and
evacuation routes within the Project study area include:
•

SR 152 – This major route is the primary route for emergency vehicles responding to
fires in the Pacheco Pass area from Los Banos to the east or Gilroy to the west. It also
serves as the collector route for evacuations from ranchlands, parks, and conservation
lands north and south of SR 152.

•

Kaiser-Aetna Road – Intersecting SR 152, this narrow unpaved road with occasional
turnouts road is the primary access road for visitors using the Bell Station Entrance to
Henry W. Coe State Park. While this road is closed to the public other than summer
weekends and holidays due to grade and seasonal limitations, it is used by landowners
and their guests on a year around basis. Emergency vehicles could use this road to
access the park and the surrounding private lands as needed through a locked gate
several hundred yards north of SR 152. This road also provides egress for park visitors
and local property owners (and guests) to evacuate the southern end of the Park and the
adjoining private lands, depending on the specific wildfire behavior. It also provides an
access and evacuation route for people and livestock in the southern portion of the North
Fork Pacheco Creek watershed.

•

Unnamed Road, North Fork Pacheco Creek – This single lane, unpaved road with
limited turnouts begins at the base of North Fork Dam, parallels the existing reservoir,
and continues on following North Fork Pacheco Creek through the canyon for
approximately 6 miles. This road provides access to a residence and livestock operation
and is suitable for fire engines and livestock trucks.

•

Fifield Road – This narrow, unpaved road with occasional turnouts intersects SR 152 at
Pacheco Pass and travels north along the watershed divide between Santa Clara,
Merced, and Stanislaus Counties. Fifield road continues north to County Line Road and
eventually connects to SR 152 after traversing Henry W. Coe State Park. Fifield Road is
the primary north-south access route for the county line area, serving scattered ranches
in the area, as well as access for fire protection and other first responders. Both Fifield
Road and Countyline Road are primary evacuation routes for landowners, their guests,
and their livestock. There is no public vehicle access to Fifield Road and the largely
undeveloped area on the east side of the North Fork Pacheco Creek watershed.

3.16.1.2 Law Enforcement
The California Highway Patrol (CHP) is responsible for patrolling approximately 1,200 miles of
roadway in Santa Clara and San Benito Counties from its Hollister-Gilroy Area office, including
that portion of SR 152 west of Pacheco Pass. CHP patrols the roadways in Merced and
Stanislaus Counties from its Los Banos Area office in Los Banos, California. In addition to CHP,
California Parks and Recreation, CAL FIRE and CDFW law enforcement personnel also
respond to law enforcement needs within their respective jurisdictions throughout the Project
study area.
The Santa Clara County Sheriff’s Office (SCCSO) provides law enforcement services to the
portion of the Project study area within Santa Clara County (SCCSO 2021). The South County
sub-station is responsible for patrol of the Project study area in Santa Clara County. The Merced
County Sheriff’s Office and the Stanislaus County Sheriff’s Department provides law
enforcement services to the portions of their respective counties within the Project study area.
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3.16.1.3 Schools
Portions of the Project study area north of SR 152 are not within a designated school district;
however, residents along the Pacheco Creek/SR 152 corridor are adjacent to the Gilroy Unified
School District (GUSD), which operates 15 schools. There are seven elementary schools, three
middle schools, four high schools, and an adult education facility. The closest school to the
Project study area is Eliot Elementary School, located in Gilroy, about 21 miles west of the
Project study area. At this time there are no scheduled school bus stops within the Project study
area.
3.16.1.4 Parks
The Project study area is surrounded by a variety of parks and recreational developments. In
addition to Henry W. Coe State Park and Pacheco State Park on the western and eastern edges
of the Project study area, California Department of Fish and Wildlife (CDFW) manages the
Cañada des Los Osos Ecological Reserve, Cottonwood Wildlife Area, and San Luis Reservoir
State Recreation Area, state lands for various recreational purposes. Figure 3.17-1 in Section
3.17 Recreation illustrates the location of these areas. Recreational activities at these areas
includes but is not limited to off highway vehicle areas, camping, horseback riding, hunting,
hiking, and biking. Largely, these parks are owned and operated by the California State Parks.
Section 3.17 Recreation provides additional information on parks and other recreational
resources within or in close proximity to the Project study area.
3.16.1.5 Other Public Facilities
The Project study area is rural in character and largely undeveloped ranch lands. The closest
facilities that have trained emergency personnel available on a daily basis are CAL FIRE’s
Pacheco and Los Banos fire stations. Ambulance service and full-service medical facilities are
located in Hollister, Gilroy, or Los Banos.
3.16.2

Regulatory Framework

3.16.2.1 Federal Laws, Regulations, and Policies
No federal laws, regulations, or policies related to public services apply to the Project.
3.16.2.2 State Laws, Regulations, and Policies
California Master Mutual Aid Agreement
The California Master Mutual Aid Agreement is a framework agreement between the State of
California and local governments that provides for aid and assistance through the interchange of
services and facilities (Cal OES 2019). This aid agreement includes but is not limited to the
following: fire, police, medical and health, communication, and transportation services, as well
as facilities to cope with issues related to rescue, relief, evacuation, rehabilitation, and
reconstruction.
3.16.2.3 Regional and Local Laws, Regulations, and Policies
The major planning documents associated with public services near the Project study area, as
well as the county level plans for Santa Clara County, were reviewed for relevant policies in
relation to public services. The plans most applicable to the Project, including the Santa Clara
County General Plan (General Plan), are discussed below.
Santa Clara County General Plan
Except for the existing Pacheco Reservoir, the lands within the vicinity of the Project upstream
from North Fork Dam are privately owned and designated as Ranchlands under the General
Plan (Santa Clara County 1994); see Section 3.14 for additional information on the land use and
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zoning designations for portions of the Project study area within San Benito, Merced, and
Stanislaus Counties.
The following policy in the Santa Clara County General Plan applies to public service uses as
related to the Project:
•

R-LU 37 Population shall be held to a minimum, and land uses shall be of a nature and
intensity which do not require higher levels of public services than those presently
provided.

The General Plans for San Benito, Merced and Stanislaus Counties all contain similar policies
related to public services (e.g., Merced County 2013; Stanislaus County 2015).
3.16.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
and mitigation measures related to public services.
3.16.3.1 Methods and Assumptions
Methods used to assess impacts on public services included site visits to the Project study area
in conjunction with other field efforts throughout 2019 and 2020 and review of local planning
documents and maps to identify the proximity of public services to the Project study area that
could be directly or indirectly affected by the Project. Project-related construction and operations
activities were assessed for their potential to result in direct adverse impacts on public services
given the proximity of the identified public service, and the impact the Project could have on the
public service.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-Specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant. Section 2.3.4 provides a full description of
each DIF. The PAMMs applicable to this resource include:
•

PAMM Fire-1: Fire Protection and Fire Prevention Plan – This PAMM will incorporate
measures to protect Project facilities from the impacts of wildfires, while reducing the
potential for Project activities to cause a wildfire or threat to workers, property, and the
public during construction and operation.

•

PAMM TR-1: Traffic Management Plan – This PAMM will include provisions for
movement of emergency vehicles during wildfire (and other emergencies), provide for
access to evacuation traffic using Kaiser-Aetna and Fifield Roads, and include
emergency contact and coordination information so that emergency managers are
aware of any planned or ongoing traffic limitations.

3.16.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act (CEQA) Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or other alternatives would have
significant impacts on public services if it were to:
•

Result in substantial adverse physical impacts associated with the provision of new or
physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction of which could cause significant environmental
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impacts, in order to maintain acceptable service ratios, response times, or other
performance objectives for any of the public services:
i)

Fire protection

ii)

Police protection

iii)

Schools

iv)

Parks

v)

Other public facilities

3.16.3.3 Topics Eliminated from Further Discussion
No topics related to public services that are included in the significance criteria listed above
were eliminated from further consideration. All relevant topics are analyzed below.
3.16.3.4 Impacts
Table 3.16-1 provides a summary of public services impacts with implementation of the
Proposed Project, No Project Alternative, and alternatives to the Proposed Project. Table 3.16-1
also provides a summary comparison of impacts of the Proposed Project to the other
alternatives (i.e., No Project Alternative and Alternatives A through D) indicating whether the
impacts of the other alternatives are similar to, more severe, or less severe than those of the
Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project
facilities or from long-term operations and maintenance.
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Table 3.16-1. Summary of Public Services Impacts and Mitigation Measures
Impact

Proposed
Project and
Alternatives

Level of
Significance Before
Mitigation1

Mitigation
Measures

Level of
Significance with
Mitigation1

LTS

--

LTS

NI (-)

--

NI (-)

LTS (=)

--

LTS (=)

LTS (-)

--

LTS (-)

LTS (+)

--

LTS (+)

LTS (+)

--

LTS (+)

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Impact PBS-1: Result in
Proposed Project
substantial adverse
physical impacts associated
with the provision of new or
No Project Alt
physically altered
governmental facilities,
need for new or physically
Alt A
altered governmental
facilities, the construction
and operation of which
could cause significant
Alt B
environmental impacts, in
order to maintain
acceptable service ratios,
Alt C
response times or other
performance objectives for
fire protection, police
Alt D
services, and emergency
medical response services
Impact PBS-2: Result in
the use of existing regional
parks and recreation
centers, and cause the
necessity for new or
expanded facilities

Impact PBS-3: Result in an
increase of school facilities
or in the use of other public
facilities, and cause the
necessity for new or
expanded facilities

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = alternative
LTS = Less than significant
NI = no impact
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for fire protection, police services, and emergency medical response
services.
Construction
During the 6.7-year construction period, the implementation of PAMM Fire-1 and PAMM TR-1
would provide for early and on-going close coordination with first responders from Santa Clara,
San Benito, Merced, and Stanislaus Counties, as well as CHP and CAL FIRE as the situation
dictates. Construction activity would not be expected to require a substantial increase in the
need for emergency service providers. The Proposed Project would include a combination of
new permanent and temporary roads and improvements to existing access routes to allow
primary and auxiliary access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Primary vehicular access to the dam site would be provided by a new permanent, paved tight
diamond interchange and overpass located at the SR 152/Kaiser-Aetna Road intersection that
would connect to a new permanent frontage road accessed from Kaiser-Aetna Road. This
permanent interchange would be located along a level grade on SR 152 to the west of the
existing access to the dam site and would provide access to the dam site both during the
construction period and permanently after the construction period.
Project construction would involve the use of and work on the existing access roads within the
Project study area. Implementation of PAMM TR-1 would minimize conflicts with emergency
vehicles or evacuation traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification
and communication requirements of the Traffic Management Plan would ensure that local
emergency managers such as CAL FIRE, CHP, or county fire and sheriff departments would be
aware of any traffic management issues and can share that information with first responders. As
such, during construction of the new interchange, construction traffic levels would increase
emergency service response time slightly; however, it would not disrupt emergency service
response to the point that would require the construction or expansion of government facilities.
Based on the above analysis, construction impacts related to demand for fire, police, and
medical response services and facilities would be less than significant.
During construction, access along the North Fork Pacheco Creek Road would be restricted as a
result of a wide array of heavy equipment and off-highway construction vehicles. In addition to
using this route as access to a borrow area and disposal area, it would later be used to haul
material to a disposal area. These restrictions would impair emergency response along the
North Fork Pacheco Creek Road, and limit the ability for ranch workers to evacuate themselves
or livestock in a timely manner. Improvements to the existing property owner access roads
would not be effective for emergency response or vehicle evacuation due to the planned road
gradients and single lane roadway. The maximum road gradients (25 percent to 35 percent)
exceed the maximum 16 percent to 20 percent gradients typically allowed for fire access roads
under the California Code of Regulations (CCR) State Responsibility Area (SRA) Fire Safe
Regulations. Single lane roads do not allow the effective passage of emergency traffic in both
directions. The impacts to this are further discussed in Section 3.21; however, for the purposes
of this section, this impact would not result in the construction or expansion of government
facilities and thus would be less than significant.
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Operations
During operations, the expanded reservoir would not be open to the public and first responders
or emergency services personnel that may be necessary to respond to an emergency (e.g., fire,
vehicle accident) would no longer be able to use the North Fork Pacheco Creek road once the
road is inundated for the first time. The expanded reservoir would be available by boat, using a
maintenance launch ramp upstream from the new dam. Boat access would be available to first
responders, enabling them to access the surface or the new shoreline of the expanded reservoir
in the event of an emergency. Occasional docent-led tours of the facilities would occur at Valley
Water’s discretion, primarily associated with the dam and the restoration reach of North Fork
Pacheco Creek. While this observation trail would not be open to the public, use of this trail
could lead to a minor increase in emergency services in the event of an accident or medical
emergency that affects a tour leader or participant.
Under the Proposed Project, Valley Water would operate the expanded reservoir and associated
facilities using a combination of on-site and off-site control systems. There would be no
permanent occupation or use of any structural facilities (e.g., pump station building, including
restroom), but onsite maintenance and monitoring activities would occur periodically. The
construction of a new dam, pumpstation, and water conveyance facilities would require
additional operations staff when compared to the existing operation of North Fork Dam, but
most of the facility control functions would be operated by Valley Water using its existing staff
and facilities.
Long-term operation and maintenance of the facilities associated with the Proposed Project is
not expected to substantially alter or increase demand for emergency services or facilities, in
comparison to existing conditions. Therefore, this impact would be less than significant.
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
The construction of the Proposed Project and associated facilities would not result in any
changes in use of existing regional parks (i.e., Henry W. Coe State Park) in a manner that would
result in the necessity for new or expanded facilities. The new dam, expanded reservoir, and
related facilities would not be open to the public; therefore, there would be no increase in
demand for these facilities that would necessitate development or expansion of new recreational
facilities or recreation centers.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
recreational facilities as the existing labor pool of workers would almost entirely be from the
surrounding communities (e.g., San Francisco Bay area and Central Valley). Therefore, there
would be no impact.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
No public facilities are within the Project study area. The closest public facilities (e.g., schools)
are 20 miles away and bus routes do not serve the residents in the Project study area. The
Proposed Project is not located near any schools, bus routes, or other public facilities; therefore,
it would not impact school facilities or other public facilities.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
facilities as the existing labor pool of workers would almost entirely be from the surrounding
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communities (e.g., San Francisco Bay area and Central Valley); therefore, school populations
would not be increased. The Proposed Project would not increase the use of public facilities in
the vicinity and as such, would not require new or expanded facilities. Therefore, there would be
no impact.
No Project Alternative
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for fire protection, police services, and emergency medical response
services.
Construction and Operations
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. Pacheco Pass Water District would continue to operate the
existing reservoir under the current direction. Therefore, there would be no increase in demand
related to fire, police, and medical responses. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. San Benito Water District would continue to operate the
existing reservoir as a facility this is not open for public use. Therefore, there would be no
increase in demand related to the use of regional parks and recreation centers. Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have a similar impact.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
The No Project Alternative would provide similar functions as are available under existing
conditions. The Project study area is not located near any schools, bus routes, or other public
facilities and would not impact school facilities or other public facilities. Therefore, there would
be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have a similar impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
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performance objectives for fire protection, police services, and emergency medical response
services
Construction
During the 6.4-year construction period, the implementation of PAMM Fire-1 and PAMM TR-1
would provide for early and on-going close coordination with first responders from Santa Clara,
San Benito, Merced, and Stanislaus Counties, as well as CHP and CAL FIRE as the situation
dictates. Construction activity for Alternative A would not be expected to require a substantial
increase in the need for emergency service providers. Alternative A would include a combination
of new permanent and temporary roads and improvements to existing access routes to allow
primary and auxiliary access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Primary vehicular access to the new frontage road between Kaiser-Aetna Road and the new
dam site would be provided by a temporary overpass and improvements that would provide safe
access for emergency vehicles entering and exiting both SR 152 and Kaiser-Aetna Road. After
all construction activities are completed, the temporary overpass would be removed, and the
intersection would be configured to a condition similar to the existing condition.
Construction would involve the use of and work on the existing access roads associated with
Alternative A. Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles
or evacuation traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and
communication requirements of the Traffic Management Plan would ensure that local
emergency managers such as CAL FIRE, CHP or county fire and sheriff departments would be
aware of any traffic management issues and can share that information with first responders. As
such, during construction of the new interchange, construction traffic levels would increase
emergency service response time slightly; however, it would not disrupt emergency service
response to the point that would require the construction or expansion of government facilities.
Based on the above analysis, construction impacts related to demand for fire, police, and
medical response services and facilities would be less than significant.
During construction, access along the North Fork Pacheco Creek Road would be restricted as a
result of a wide array of heavy equipment and off-highway construction vehicles. In addition to
using this route as access to a borrow site, it would later be used to haul material to a disposal
site. These restrictions would impair emergency response along the North Fork Pacheco Creek
Road, and limit the ability for ranch workers to evacuate themselves or livestock in a timely
manner. Improvements to the existing property owner access roads would not be effective for
emergency response or vehicle evacuation due to the planned road gradients and single lane
roadway. The maximum road gradients (25 percent to 35 percent) exceed the maximum 16
percent to 20 percent gradients typically allowed for fire access roads under the CCR SRA Fire
Safe Regulations. Single lane roads do not allow the effective passage of emergency traffic in
both directions. The impacts to this are further discussed in Section 3.21; however, for the
purposes of this section, this impact would not result in the construction or expansion of
government facilities and thus would be less than significant.
Operations
During operations, the expanded reservoir would not be open to the public and first responders
or emergency services personnel that may be necessary to respond to an emergency (e.g., fire,
vehicle accident) would no longer be able to use the North Fork Pacheco Creek Road once the
road is inundated for the first time. The expanded reservoir would be available by boat, using a
maintenance launch ramp upstream from the new dam. Boat access would be available to first
responders, enabling them to access the surface or the new shoreline of the expanded reservoir
in the event of an emergency.
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Under Alternative A, Valley Water would operate the expanded reservoir and associated
facilities using a combination of on-site and off-site control systems. There would be no
permanent use of these facilities, but maintenance and monitoring activities would occur
periodically. Occasional docent-led tours of the facilities would occur at Valley Water’s
discretion; primarily associated with the dam and the restoration reach of North Fork Pacheco
Creek. While this observation trail would not be open to the public, use of this trail could lead to
a minor increase in emergency services in the event of an accident or medical emergency that
affects a tour leader or participant. The construction of a new dam, pumpstation and water
conveyance facilities would require additional operations staff when compared to the operation
of North Fork Dam, but most of the facility control functions would be operated by Valley Water
using its existing staff and facilities. Long-term operation and maintenance of the facilities
associated with Alternative A is not expected to substantially alter or increase demand for
emergency services or facilities, in comparison to existing conditions. Therefore, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Construction
activities associated with Alternative A would be similar with respect to duration; it would mean
slightly less time, but the location of the facilities is essentially the same. While construction of a
temporary interchange would require removal of some features (e.g., signage, lighting) at the
end of construction, impacts on emergency services (e.g., CAL FIRE, CHP) would be similar to
those under the Proposed Project.
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
The construction of Alternative A and associated facilities would not result in any changes in use
of existing regional parks (i.e., Henry W. Coe State Park) in a manner that would result in the
necessity for new or expanded facilities. The new dam, expanded reservoir, and related facilities
would not be open to the public, therefore there would be no increase in demand for these
facilities that would necessitate development or expansion of new recreational facilities or
recreation centers. Therefore, there would be no impact.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
recreational facilities as the existing labor pool of workers would almost entirely be from the
surrounding communities (e.g., San Francisco Bay area and Central Valley). Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. There is no
impact associated with Alternative A.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
No public facilities are within the Project study area. The closest public facilities (e.g., schools)
are 20 miles away and bus routes do not serve the residents in the Project study area.
Alternative A is not located near any schools, bus routes, or other public facilities; therefore, it
would not impact school facilities or other public facilities.
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As discussed in Section 3.15, there would be no increase in the need for new or expanded
facilities as the existing labor pool of workers would almost entirely be from the surrounding
communities (e.g., San Francisco Bay area and Central Valley); therefore, school populations
would not be increased. Alternative A would not increase the use of public facilities in the vicinity
and as such, would not require new or expanded facilities. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. There is no
impact associated with Alternative A.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for fire protection, police services, and emergency medical response
services.
Construction
During the 5.8-year construction period, the implementation of PAMM Fire-1 and PAMM TR-1
would provide for early and on-going close coordination with first responders from Santa Clara,
San Benito, Merced, and Stanislaus Counties, as well as CHP and CAL Fire as the situation
dictates. Construction activity for Alternative B would not be expected to require a substantial
increase in the need for emergency service provided. Alternative B would include a combination
of new permanent and temporary roads and improvements to existing access routes to allow
primary and auxiliary access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Primary vehicular access to the dam site would be provided by an at-grade intersection with a
traffic signal and a roundabout south of the east-bounds lanes of SR 152. After all construction
activities are completed, the temporary traffic signal and roundabout would be removed, and the
intersection would be configured to a condition similar to the existing condition. This intersection
would connect to a new permanent frontage road accessed from Kaiser-Aetna Road that would
provide access to the dam site both during the construction period and permanently after the
construction period.
Construction would involve the use of and work on the existing access roads associated with
Alternative B. Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles
or evacuation traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and
communication requirements of the Traffic Management Plan would ensure that local
emergency managers such as CAL FIRE, CHP, or county fire and sheriff departments would be
aware of any traffic management issues and can share that information with first responders.
The notification and communication requirements of the Traffic Management Plan would ensure
that local emergency managers such as CAL FIRE or county fire departments will be aware of
any traffic management issues and can share that information with first responders. As such,
during construction of the new interchange, construction traffic levels would increase emergency
service response time slightly; however, it would not disrupt emergency service response to the
point that would require the construction or expansion of government facilities. Based on the
above analysis, construction impacts related to demand for fire, police, and medical response
services and facilities would be less than significant.
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During construction, access along the North Fork Pacheco Creek Road would be restricted as a
result of a wide array of heavy equipment and off-highway construction vehicles. In addition to
using this route as access to a borrow site, it would later be used to haul material to a disposal
site. These restrictions would impair emergency response along the North Fork Pacheco Creek
Road, and limit the ability for ranch workers to evacuate themselves or livestock in a timely
manner. Improvements to the existing property owner access roads would not be effective for
emergency response or vehicle evacuation due to the planned road gradients and single lane
roadway. The maximum road gradients (25 percent to 35 percent) exceed the maximum 16
percent to 20 percent gradients typically allowed for fire access roads under the CCR SRA Fire
Safe Regulations. Single lane roads do not allow the effective passage of emergency traffic in
both directions. The impacts to this are further discussed in Section 3.21; however, for the
purposes of this section, this impact would not result in the construction or expansion of
government facilities and thus would be less than significant.
Operations
During operations, the expanded reservoir would not be open to the public and first responders
or emergency services personnel that may be necessary to respond to an emergency (e.g., fire,
vehicle accident) would no longer be able to use the North Fork Pacheco Creek Road once the
road is inundated for the first time. The expanded reservoir would be available by boat, using a
maintenance launch ramp upstream from the new dam. Boat access would be available to first
responders, enabling them to access the surface or the new shoreline of the expanded reservoir
in the event of an emergency.
Under Alternative B, Valley Water would operate the expanded reservoir and associated
facilities using a combination of on-site and off-site control systems. There would be no
permanent use of these facilities, but maintenance and monitoring activities would occur
periodically. Occasional docent-led tours of the facilities would occur at Valley Water’s
discretion; primarily associated with the dam and the restoration reach of North Fork Pacheco
Creek. While this observation trail would not be open to the public, use of this trail could lead to
a minor increase in emergency services in the event of an accident or medical emergency that
affects a tour leader or participant. The construction of a new dam, pumpstation, and water
conveyance facilities would require additional operations staff when compared to the operation
of North Fork Dam, but most the facility control functions would be operated by Valley Water
using its existing staff and facilities. Long-term operation and maintenance of the facilities
associated with Alternative B is not expected to substantially alter or increase demand for
emergency services or facilities, in comparison to that of existing conditions. Therefore, this
impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts. Construction
activities associated with Alternative B would be less with respect to duration; it would mean
slightly less time, but the location of the facilities is essentially the same. While construction of a
temporary interchange would require removal of some features (e.g., signage, lighting) at the
end of construction, impacts on emergency services (e.g., CAL FIRE, CHP) would be less than
those under the Proposed Project.
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
The construction of Alternative B and associated facilities would not result in any changes in use
of existing regional parks (i.e., Henry W. Coe State Park). The new dam, expanded reservoir,
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.16-14

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.16
Public Services

and related facilities would not be open to the public, therefore there would be no increase in
demand for these facilities that would necessitate development or expansion of new recreational
facilities or recreation centers.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
recreational facilities as the existing labor pool of workers would almost entirely be from the
surrounding communities (e.g., San Francisco Bay area and Central Valley). Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. There is no
impact associated with Alternative B.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
No public facilities are within the Project study area. The closest public facilities (e.g., schools)
are 20 miles away and bus routes do not serve the residents in the Project study area.
Alternative B is not located near any schools, bus routes, or other public facilities; therefore, it
would not impact school facilities or other public facilities.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
facilities as the existing labor pool of workers would almost entirely be from the surrounding
communities (e.g., San Francisco Bay area and Central Valley); therefore, school populations
would not be increased. Alternative B would not increase the use of public facilities in the vicinity
and as such, would not require new or expanded facilities. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. There is no
impact associated with Alternative B.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for fire protection, police services, and emergency medical response
services.
Construction
During the 7.3-year construction period, the implementation of PAMM Fire-1 and PAMM TR-1
would provide for early and on-going close coordination with first responders from Santa Clara,
San Benito, Merced, and Stanislaus Counties, as well as CHP and CAL Fire as the situation
dictates. Construction activity for Alternative C would not be expected to require a substantial
increase in the need for emergency service provided. Alternative C would include a combination
of new permanent and temporary roads and improvements to existing access routes to allow
primary and auxiliary access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas).
Primary vehicular access to the dam site would be provided by an at-grade intersection with a
traffic signal and turning lanes in both directions from SR 152. After all construction activities are
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completed, the temporary traffic signal would be removed, and the intersection would be
configured to a condition similar to the existing condition. This intersection would connect to a
new permanent frontage road accessed from Kaiser-Aetna Road that would provide access to
the dam site both during the construction period and permanently after the construction period.
Primary vehicular access to the dam site would be provided by a new permanent, paved tight
diamond interchange and overpass located at the SR 152/Kaiser-Aetna Road intersection that
would connect to a new permanent frontage road accessed from Kaiser-Aetna Road. This
permanent interchange would be located along a level grade on SR 152 to the west of the
existing access to the dam site and would provide access to the dam site both during the
construction period and permanently after the construction period.
Construction would involve the use of and work on the existing access roads associated with
Alternative C. Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles
or evacuation traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and
communication requirements of the Traffic Management Plan would ensure that local
emergency managers such as CAL FIRE, CHP, or county fire and sheriff departments would be
aware of any traffic management issues and can share that information with first responders. As
such, during construction of the new interchange, construction traffic levels would increase
emergency service response time slightly; however, it would not disrupt emergency service
response to the point that would require the construction or expansion of government facilities.
Based on the above analysis, construction impacts related to demand for fire, police, and
medical response services and facilities would be less than significant.
During construction, access along the North Fork Pacheco Creek Road would be restricted, but
to a lesser distance than the Proposed Project, as a result of a wide array of heavy equipment
and off-highway construction vehicles. This route would be used to access a disposal area.
These restrictions would impair emergency response along the North Fork Pacheco Creek
Road, and limit the ability for ranch workers to evacuate themselves or livestock in a timely
manner. During construction, access along the unnamed road along the North Fork Pacheco
Creek would be eliminated. Elimination of the upper 4 miles of the North Fork Pacheco Creek
Road would impair emergency response along the North Fork Pacheco Creek, and limit the
ability for ranch workers to evacuate themselves or livestock in a timely manner. Improvements
to the existing property owner access roads would not be effective for emergency response or
vehicle evacuation due to the planned road gradients and single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the CCR SRA Fire Safe Regulations.
Single lane roads do not allow the effective passage of emergency traffic in both directions. The
impacts to this are further discussed in Section 3.21; however, for the purposes of this section,
this impact would not result in the construction or expansion of government facilities and thus
would be less than significant.
Operations
During operations, the expanded reservoir would not be open to the public and first responders
or emergency services personnel that may be necessary to respond to an emergency (e.g., fire,
vehicle accident) would no longer be able to use the North Fork Pacheco Creek Road once the
road is inundated for the first time. The expanded reservoir would be available by boat, using a
maintenance launch ramp upstream from the new dam. Boat access would be available to first
responders, enabling them to access the surface or the new shoreline of the expanded reservoir
in the event of an emergency.
Under Alternative C, Valley Water would operate the expanded reservoir and associated
facilities using a combination of on-site and off-site control systems. There would be no
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permanent use of these facilities, but maintenance and monitoring activities would occur
periodically. Occasional docent-led tours of the facilities would occur at Valley Water’s
discretion; primarily associated with the dam and the restoration reach of North Fork Pacheco
Creek. While this observation trail would not be open to the public, use of this trail could lead to
a minor increase in emergency services in the event of an accident or medical emergency that
affects a tour leader or participant. The construction of a new dam, pumpstation, and water
conveyance facilities would require additional operations staff when compared to the operation
of North Fork Dam, but most the facility control functions would be operated by Valley Water
using its existing staff and facilities. Long-term operation and maintenance of the facilities
associated with the Alternative C is not expected to substantially alter or increase demand for
emergency services or facilities, in comparison to that of existing conditions. Therefore, this
impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impacts. Construction
activities associated with Alternative C would have a longer duration. The location of the
facilities would require more excavation which could increase the level of services required of
emergency responders. While construction of a temporary interchange would require removal of
some features (e.g., signage, lighting) at the end of construction, impacts on emergency
services (e.g., CAL FIRE, CHP) would be similar to those under the Proposed Project.
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
The construction of Alternative C and associated facilities would not result in any changes in use
of existing regional parks (i.e., Henry W. Coe State Park) in a manner that would result in the
necessity for new or expanded facilities. The new dam, expanded reservoir, and related facilities
would not be open to the public; therefore, there would be no increase in demand for these
facilities that would necessitate the development or expansion of new recreational facilities or
recreation centers.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
recreational facilities as the existing labor pool of workers would almost entirely be from the
surrounding communities (e.g., San Francisco Bay area and Central Valley). Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. There is no
impact associated with Alternative C.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
No public facilities are within the Project study area. The closest public facilities (e.g., schools)
are 20 miles away and bus routes do not serve the residents in the Project study area.
Alternative C is not located near any schools, bus routes, or other public facilities; therefore, it
would not impact school facilities or other public facilities.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
facilities as the existing labor pool of workers would almost entirely be from the surrounding
communities (e.g., San Francisco Bay area and Central Valley); therefore, school populations
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would not be increased. Alternative C would not increase the use of public facilities in the vicinity
and as such, would not require new or expanded facilities. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. There is no
impact associated with Alternative C.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact PBS-1: Result in substantial adverse physical impacts associated with the provision of
new or physically altered governmental facilities, need for new or physically altered
governmental facilities, the construction and operation of which could cause significant
environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for fire protection, police services, and emergency medical response
services.
Construction
During the 7.2-year construction period, the implementation of PAMM Fire-1 and PAMM TR-1
would provide for early and on-going close coordination with first responders from Santa Clara,
San Benito, Merced, and Stanislaus Counties, as well as CHP and CAL FIRE as the situation
dictates. Construction activity would not be expected to require a substantial increase in the
need for emergency services provided. Alternative D would include a combination of new
permanent and temporary roads and improvements to existing access routes to allow primary
and auxiliary access to the new dam and facilities, nearby properties of existing landowners,
and construction areas (e.g., staging, borrow, stockpiling, and disposal areas). Primary vehicular
access to the dam site would be provided by a new permanent, paved tight diamond
interchange and overpass located at the SR 152/Kaiser-Aetna Road intersection that would
connect to a new permanent frontage road accessed from Kaiser-Aetna Road. This permanent
interchange would be located along a level grade on SR 152 to the west of the existing access
to the dam site and would provide access to the dam site both during the construction period
and permanently after the construction period. Project construction would involve the use of and
work on the existing access roads within the Project study area.
Implementation of PAMM TR-1 would minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, CHP or county fire and sheriff departments would be aware of any traffic
management issues and can share that information with first responders. As such, during
construction of the new interchange, construction traffic levels would increase emergency
service response time slightly; however, it would not disrupt emergency service response to the
point that would require the construction or expansion of government facilities. Based on the
above analysis, construction impacts related to demand for fire, police, and medical response
services and facilities would be less than significant.
During construction, access along the North Fork Pacheco Creek Road would be restricted as a
result of a wide array of heavy equipment and off-highway construction vehicles. In addition to
using this route as access to a borrow area and disposal area, it would later be used to haul
material to a disposal area. These restrictions would impair emergency response along the
North Fork Pacheco Creek Road, and limit the ability for ranch workers to evacuate themselves
or livestock in a timely manner. Improvements to the existing property owner access roads
would not be effective for emergency response or vehicle evacuation due to the planned road
gradients and single lane roadway. The maximum road gradients (25 percent to 35 percent)
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exceed the maximum 16 percent to 20 percent gradients typically allowed for fire access roads
under the California Code of Regulations (CCR) State Responsibility Area (SRA) Fire Safe
Regulations. Single lane roads do not allow the effective passage of emergency traffic in both
directions. The impacts to this are further discussed in Section 3.21; however, for the purposes
of this section, this impact would not result in the construction or expansion of government
facilities and thus would be less than significant.
Operations
During operations, the expanded reservoir would not be open to the public and first responders
or other emergency services personnel that may be necessary to respond to an emergency
(e.g., fire, vehicle accident) would no longer be able to use the North Fork Pacheco Creek Road
once the road is inundated for the first time. The expanded reservoir would be available by boat,
using a maintenance launch ramp upstream from the new dam. Boat access would be available
to first responders, enabling them to access the surface or the new shoreline of the expanded
reservoir in the event of an emergency.
Under Alternative D, Valley Water would operate the expanded reservoir and associated
facilities using a combination of on-site and off-site control systems. There would be no
permanent use of these facilities, but maintenance and monitoring activities would occur
periodically. Occasional docent-led tours of the facilities would occur at Valley Water’s
discretion; primarily associated with the dam and the restoration reach of North Fork Pacheco
Creek. While this observation trail would not be open to the public, use of this trail could lead to
a minor increase in emergency services in the event of an accident or medical emergency that
affects a tour leader or participant. The construction of a new dam, pumpstation, and water
conveyance facilities would require additional operations staff when compared to the operation
of North Fork Dam, but most the facility control functions would be operated by Valley Water
using its existing staff and facilities. Long-term operation and maintenance of the facilities
associated with Alternative D is not expected to substantially alter or increase demand for
emergency services or facilities, in comparison to existing conditions. Therefore, this impact
would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Construction
activities associated with Alternative D would be longer with respect to duration. The location of
the facilities would require more excavation; this could increase the level of services required of
emergency responders. Construction of a permanent interchange would be similar to the
Proposed Project with respect to impacts on emergency services (e.g., CAL FIRE, CHP).
Impact PBS-2: Result in the use of existing regional parks and recreation centers, and cause
the necessity for new or expanded facilities.
Construction and Operations
The construction of Alternative D and associated facilities would not result in any changes in use
of existing regional parks (i.e., Henry W. Coe State Park) in a manner that would result in the
necessity for new or expanded facilities. The new dam, expanded reservoir, and related facilities
would not be open to the public, therefore there would be no increase in demand for these
facilities that would necessitate development or expansion of new recreational facilities or
recreation centers.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
recreational facilities as the existing labor pool of workers would almost entirely be from the
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surrounding communities (e.g., San Francisco Bay area and Central Valley). Therefore, there
would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. There is no
impact associated with Alternative D.
Impact PBS-3: Result in an increase of school facilities or in the use of other public facilities,
and cause the necessity for new or expanded facilities.
Construction and Operations
No public facilities are within the Project study area. The closest public facilities (e.g., schools)
are 20 miles away and bus routes do not serve the residents in the Project study area.
Alternative D is not located near any schools, bus routes, or other public facilities; therefore, it
would not impact school facilities or other public facilities.
As discussed in Section 3.15, there would be no increase in the need for new or expanded
facilities as the existing labor pool of workers would almost entirely be from the surrounding
communities (e.g., San Francisco Bay area and Central Valley); therefore, school populations
would not be increased. Alternative D would not increase the use of public facilities in the vicinity
and as such, would not require new or expanded facilities. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. There is no
impact associated with Alternative D.
3.16.3.5 Mitigation Measures
No mitigation measures are required related to public services.
3.16.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects
listed in Table 3.1-2. For public services impacts, a project that could result in potential
cumulative impacts would include projects that would impact public services so that emergency
responders, park users, and/or schools would be impacted to the extent that it would result in
substantial adverse physical impacts associated with the provision of new or physically altered
governmental facilities, the need for new or physically altered governmental facilities, the
construction of which could cause significant environmental impacts. Projects considered
include:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project

•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail Project (HSR)

The geographic scope of cumulative public services impacts encompasses the Project study
area and its vicinity, as well as police, fire, school, parks, and other public facilities within 10
miles of the Project study area.
The two projects centered around Sisk Dam and San Luis Reservoir both overlap with the
proposed construction footprint of the Proposed Project and Alternatives A through D with
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respect to schedule, and to a lesser degree construction-related affects associated with the SR
152 corridor east of Pacheco Pass. These two projects would utilize some of the same
emergency responder resources from Merced County, and likely from Santa Clara and
Stanislaus Counties as well. Both of these projects have similarities with respect to construction
equipment and techniques with potential for accidental injuries or wildlife ignition that could
require responses from emergency personnel. The B.F. Sisk projects include mitigation (Haz-1)
to reduce the potential for project related wildfire (Reclamation 2020). Additionally, the
construction at San Luis State Recreation may displace some camping areas (Reclamation
2020); however, this type of use (e.g., boating) does not overlap with the hiking and equestrian
use that occurs in Henry W. Coe State Park. There would be no impacts occurring within
schools or other public facilities that would displace users.
The California HSR Project overlaps the Proposed Project and Alternatives A through D
construction with respect to schedule. It has the potential to utilize some of the same emergency
responders in the area. This project would be using construction equipment and techniques with
potential for accidental injury or wildfire ignition that would require response from emergency
personnel. The California HSR Project proposes to minimize wildfire hazards through fire and
life safety programs during project design, constructions, and operations (CHSRA 2020). There
would be no impacts occurring within parks, schools, or other public facilities that would displace
users or would result in the necessity for new or expanded facilities.
The Gonzaga Ridge Wind Repowering Project also has the potential to utilize some of the same
emergency responders in the area. The Gonzaga Ridge Project would be using construction
equipment and techniques with potential for accidental injury or wildfire ignition that would
require response from emergency personnel to ignite wildfires. The Gonzaga Ridge Project
proposes to implement a Fire Protection Plan (DPR 2019). There would be no impacts occurring
within parks, schools, or other public facilities that would displace users or would result in the
necessity for new or expanded facilities.
When considering the projects described above have been, in conjunction with the Proposed
Project and Alternatives A through D’s impacts on public services, cumulative impacts related to
potential overlapping needs for emergency responders were identified but were determined to
be less than significant. None of these projects identified an impact related to parks or schools
that would overlap with the Proposed Project and Alternatives A through D. Taken together, the
Proposed Project, Alternatives A through D, and the listed projects considered would not cause
significant cumulative public services impacts, and the Proposed Project and Alternatives A
through D’s impacts would not be cumulatively considerable, and would be less than significant.
Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Recreation

This section describes recreational facilities and opportunities within the vicinity of the Pacheco
Reservoir Expansion Project (Project) site and surrounding area. The environmental and
regulatory settings are provided as well as an analysis of impacts to public recreational
resources resulting from implementation of the Project. For the purposes of this assessment,
recreational resources include parks and open space within the Project vicinity. In addition,
Valley Water has identified design and implementation features (DIF) and mitigation measures
intended to avoid or reduce significant impacts.
3.17.1

Environmental Setting

The environmental setting related to recreation includes the identification of recreational
facilities and opportunities within the Project study area (see Figure 3.17-1) and surrounding
vicinity (within 10 miles of the Proposed Project), including parks and ecological reserves.
Reported recreational use at state parks within and adjacent to the Project study area is also
provided below.
3.17.1.1 Existing Recreational Facilities and Opportunities
Current recreational facilities and opportunities in and adjacent to the Project study area are
summarized in Table 3.17-1. There are three publicly managed areas, one ecological reserve
and two wildlife areas managed by the California Department of Fish and Wildlife (CDFW).
Figure 3.17-1 illustrates the parks and ecological reserves within and adjacent to the Project
study area.
Henry W. Coe State Park
At 87,000 acres, Henry W. Coe State Park is the largest park in Northern California. This remote
and largely undeveloped park offering over 250 miles of dirt roads and trails, welcomes
backpackers, equestrians, mountain bikers, day-hikers, and anyone seeking solitude in a nearly
untouched setting. Part of the Diablo Range, the park is an amalgam of high ridges, plateaus,
and both narrow and open valleys (CSP 2009).
Henry W. Coe State Park offers a primitive drive-in campground as well as numerous hike-in
primitive camps for backpackers and ride-in horse camps for equestrians. The park also has two
visitor centers with interpretive programs assisted by the Pine Ridge Association (Pine Ridge
2021).
Kaiser-Aetna Road provides seasonal access to the Dowdy Ranch Visitor Center through the
Bell’s Station Gate located just north of State Route 152 (SR 152), five miles east of the
152/156 Interchange at the Bell's Station Restaurant Road. The Bell's Station Gate is open from
10am to 6pm Saturday, Sunday, and Monday Holidays only (Memorial Day and Labor Day)
during the operating season. The gates at Bell's Station and at the Visitor Center are locked
every night, with no public nighttime access. There is no parking allowed on Kaiser-Aetna Road
(CSP 2021). Eastbound visitors turn left across westbound traffic on SR 152 at an uncontrolled
intersection. Westbound visitors turn right from SR 152 onto Kaiser-Aetna Road.
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Park

Operator

Area (acres)

Visitor Center

Interpretive Program

Developed Camping (#
units)

Primitive Camping

Day Use

Multi-Use Trail

Hiking (Mi Trails)

Biking (Mi Trails)

Equestrian (Mi Trails)

Boating

Hunting

Fishing

Table 3.17-1. Existing Recreational Facilities and Associated Activities in the Project Vicinity and Surrounding Area

Henry W. Coe
State Park

CSP

87,000

Yes

Yes

19

60

Yes

Yes

250

200

Yes

No

No

Yes

Pacheco State
Park

CSP

6,890

No

Yes

No

Yes

Yes

28

Yes

Yes

Yes

No

No

No

San Luis State
Recreation
Area

CSP

27,000

Yes

Yes

132

20+

Yes

No

11

No

No

Yes

Yes

Yes

CDFW

5,800

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Junior wildlife hunts, wildlife
viewing
Open for events only

CDFW

6,300

No

No

No

No

No

No

32

No

No

No

Yes

No

Special draw hunt

CDFW

902

No

No

No

No

No

--

No

No

No

Yes

No

Foot access only

Canada de los
Osos
Ecological
Reserve
Cottonwood
Creek Wildlife
Area
San Luis
Reservoir
Wildlife Area

No

Comments

Horse camping sites, open
riding terrain, designated state
wilderness
Camping for events only, only
2,600 acres open to public
access
OHV area, 5-mile-long
accessible trail, start of the
Aqueduct bikeway (north of
O’Neil Forebay)

Key:
CDFW = California Department of Fish and Wildlife
CSP = California State Parks
MI = Mile
OHV = Off-Highway Vehicle
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The Dowdy Ranch Visitor Center site includes a visitor center, restrooms, drinking water, an
equestrian staging area, shade ramadas, and picnic tables. There are several trails leading out
of the Dowdy Ranch area and hikers, backpackers, mountain bikers, and equestrians can
access the Pacheco Creek drainage, Burra Burra Peak, remote ponds, and Coit and Mississippi
lakes (Pine Ridge 2021). Dowdy Ranch is the primary access point for the North Fork Trail via
the Mack’s Corral Trail. The North Fork Trail parallels and crosses North Fork Pacheco Creek
before connecting with the Tie Down Trail.
Pacheco State Park
Managed and operated by California State Parks, this 6,890-acre state park has 28 miles of
trails with opportunities for hiking, biking, and equestrian activities. The day use picnic area has
parking for horse trailers and corrals for horses. Primitive horse camping is allowed with
reservations (CSP 2015a).
San Luis Reservoir State Recreation Area
The San Luis Reservoir State Recreation Area, managed by California State Parks, was built as
part of the water storage and delivery system of reservoirs, aqueducts, power plants, and
pumping stations operated under U.S. Department of the Interior, Bureau of Reclamation’s
Central Valley Project, and State Water Project. The 27,000-acre State Recreation Area
includes the water surfaces of San Luis Reservoir, O’Neill Forebay, Los Banos Creek Reservoir,
and adjacent recreation lands (Reclamation 2014). There are opportunities for camping,
picnicking, swimming, boating, and fishing. There is a five-mile accessible trail and a 6-mile loop
hiking trail, and the area has a designated off-highway vehicle (OHV) recreation area. Waterfowl
hunting is allowed but prohibited within 500 feet of the dam and recreation areas (CSP 2017a).
Cañada de Los Osos Ecological Reserve
Managed by CDFW, this 5,800-acre property includes the headwaters of Cedar Creek, a
tributary to Pacheco Creek southwest of the Project study area. It features a mix of annual
grasslands, oak and montane woodland, chaparral, riparian, and wetland habitats, with
numerous springs and ponds. Formerly known as Stevenson Ranch, the property was acquired
for the protection and enhancement of habitat for native species and to provide a setting for a
youth outdoor recreation program (CDFW 2005). The property was designated as an ecological
reserve by the Fish and Game Commission in 2003. The area offers wildlife viewing and junior
hunts by draw (CDFW 2019a). The reserve is only open to the public during designated events
(CDFW 2019a). Many of these events such as youth education, university classes, and site
restoration are managed by the Friends of Cañada de los Osos, a non-profit conservation
organization dedicated to providing youth outdoor education programs, and to improving wildlife
habitat on the Cañada de los Osos Ecological Reserve (Friends 2021).
Cottonwood Wildlife Area
Managed by CDFW, this area encompasses 6,300 acres and is managed as two units. The
upper unit is predominantly steep oak-grasslands, while the lower unit is predominately steep
hilly grasslands. Wildlife includes wild pigs, black-tailed deer, gray fox, and 100 species of birds.
Both the upper and lower units offer wildlife viewing along a hiking trail system and hunting in
season (CDFW 2019b).
Fifield Road crosses the top end of the upper unit. There is no public vehicle access along this
road; although, visitors to the wildlife area could hike to this location from the visitor parking lot
located adjacent to the San Luis Reservoir along SR 152 east of Pacheco Pass.
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San Luis Reservoir Wildlife Area
San Luis Reservoir Wildlife Area—which can only be accessed by foot—is 902 acres of steep
oak-grassland habitat just east of the Project study area. It is known to be a popular area for
wildflower viewing and is ripe with animal life. Several mammals are found in the area, including
gray fox, black-tailed deer, and wild pigs. Wildlife viewing and hunting are the primary
recreational activities. CDFW has documented 101 species of birds in the area (CDFW 2021).
Private Recreational Opportunities
Private landowners adjacent to Kaiser-Aetna Road and Fifield Road utilize their property for
personal recreation opportunities such as hunting, equestrian use, and off-road vehicle use for
themselves, their families, and invited guests. There is at least one private hunting club that
uses Fifield Road for access.
3.17.1.2 Reported Recreation Use at State Parks
California State Parks produce annual statistical reports for all parks in the state. Table 3.17-2
summarizes the most recent data available for the three parks near the Project site.
Table 3.17-2. State Park Visits
2013-2014
State Park
Camping Total

2014-2015
Camping Total

2015-2016
Camping Total

2016-2017
Camping
Total

Henry W. Coe
State Park

18,370

44,446

18,252

46,549

19,036

47,906

19,741

58,201

Pacheco State
Park

61

2,891

86

4,153

54

3,193

128

3,286

21,756

170,464

28,749

250,701

33,918

242,694

29,664

254,247

San Luis Reservoir
State Recreation
Area

Sources: CSP 2014a, 2015b, 2016, 2017b

The number of visitors to San Luis Reservoir is notable considering that the water in the
reservoir during the initial reporting period (2013 to 2016) was at a record low during the
recreation season (DWR 2019). San Luis Reservoir State Recreation Area visitation after two
wet winters was over 540,000 in fiscal year 2006-2007 (CSP 2007).
3.17.2

Regulatory Framework

3.17.2.1 Federal Laws, Regulations, and Policies
Three are no applicable federal laws, regulations, or policies related to recreation that apply to
the Project.
3.17.2.2 State Laws, Regulations, and Policies
Ecological Reserve/Wildlife Area Management Plans
CDFW develops Land Management Plans for any property wholly under its jurisdiction that is
purchased after January 1, 2002 and subject to an appropriation by the Legislature for that
purpose. The plans focus on maintaining viable populations of sensitive species and their
habitats and on the restoration and enhancement of natural communities within an ecosystembased framework (CDFW 2005). The Canada De Los Osos Ecological Reserve Management
Plan was published in 2005. Land management plans have not been developed for the
Cottonwood or San Luis Wildlife Areas and management is based on statewide and property
specific regulations.
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Henry W. Coe State Park General Plan
The Henry W. Coe State Park General Plan (CSP 1985) was adopted in 1985. The plan outlines
management objectives and actions to achieve the purposes adopted for the park, which are to
make the landscape and wildland values available to the people for their inspiration,
enlightenment, and enjoyment, in an essentially natural condition. The General Plan is a
comprehensive plan that adopts policies for a wide range of resources including management of
recreation, access, and facility development. The 2014 Interpretive Master Plan (CSP 2014b)
also provides internal guidance to Park staff for development and management of interpretive
opportunities but has limited application to facilities.
3.17.2.3 Regional and Local Laws, Regulations, and Policies
The major planning documents associated with land use and parks near the Project study area,
as well as the county level plans for Santa Clara and San Benito Counties, were reviewed for
direction relevant to recreation management. The plans reviewed are summarized in Table 3.173. The two plans with the most direct applicability to the Project, the Santa Clara County
General Plan, and the Santa Clara County Parks Strategic Plan, are discussed below
The property access improvements to Fifield Road are located in Merced and Stanislaus
Counties, and General Plan policies for those areas are included in Table 3.17-3.
Santa Clara County General Plan
The Santa Clara County General Plan (General Plan) (Santa Clara County 1994) Parks and
Recreation Countywide Issues and Policies section outlines three types of areas and facilities
that can contribute both to meeting future recreation demand and to maintaining the county’s
natural resources and beauty, including Regional Parks and Public Open Space Lands, Trails,
and Scenic Highways.
The Regional Parks and Scenic Highways Map Element of the General Plan identifies the
existing Pacheco Reservoir as a proposed park that “should be stocked with fish and opened for
recreation” (Santa Clara County 2008). The Map Element also recommends that if the proposed
Pacheco Reservoir is built, “provision should be made for recreational use.”
Santa Clara County Parks 2018 Strategic Plan (2018 Strategic Plan)
Santa Clara County has an extensive history of countywide park planning and development
managed by the Santa Clara County Parks and Recreation Department (County Parks and
Recreation Department). Supported by a voter approved Park Charter Fund, the Parks and
Recreation Department manages 28 parks comprising over 52,000 acres. Valley Water works in
partnership with the County Parks and Recreation Department to provide recreational
opportunities at many of Valley Water’s reservoirs and along over 70 miles of creekside trails.
The 2018 Strategic Plan (Santa Clara County Parks 2018) outlines the process used to define
the Parks and Recreation Department’s vision statement and vision elements, and defines
priorities, goals, strategies, actions, and practices for implementing the vision.
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Table 3.17-3. Summary of Regional and Local Plans Related to Recreation
Plan/Report and
Date
Author
Summary of Key Points
Citation
California Recreational
Trails Plan (CSP 2002)

June 2002

California
State Parks

•
•
•
•
•

Reclamation’s approved plan will:
Develop multi-use trails from State Recreation Area to
Pacheco State Park
Provide additions to day use and camping, potential
expansion at Off-Highway Vehicle area
California State Parks operates the Recreation Area
under agreement with Reclamation

•

Plan provides for policy statements on a wide range of
resource management topics
Recreation focus is on the backcountry image of the
park, with limited motorized activities
Visitor support services and developed sites located on
the periphery of the park

San Luis Reservoir State
Recreation Area Resource
April 2014
Management Plan/General
Plan (Reclamation 2014)

California
State Parks,
•
Bureau of
Reclamation
•

Henry W. Coe State Park
General Plan
(CSP 1985)

California
Department
of Parks
and
Recreation

October
1985

•
•
•

Henry W. Coe State Park
Interpretive Master Plan
(CSP 2014b)

December
2014

California
State Parks

California
Department
of Fish and
Wildlife

Santa Clara County
December
General Plan
1994
(Santa Clara County 1994)

County of
Santa Clara
Planning
Office

Santa Clara County Parks
2018 Strategic Plan
May 2018
(Santa Clara County Parks
2018)

Countywide Trails
Prioritization and Gaps
Analysis Informational
March 2015
Report
(Santa Clara County Parks
2015)

Pacheco Reservoir Expansion Project
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•
•

Canada De Los Osos
August
Ecological Reserve Master
2005
Plan (CDFW 2019a)

Update of the original 1978 plan
Updated 1978 corridors based on level of interest and
support in 2002
Dropped the Yosemite corridor (Pacheco Pass) from the
state plan

•
•
•
•

Updates the Interpretive section of the 1985 General
Plan
Recognizes the need to work with the Pine Ridge
Association, the Japanese Community at Gilroy-Yamato
Hot Springs, and Native American Tribes
Plan identifies many interpretive themes and
approaches
Steelhead potential in Hagerman Creek
Includes goals for outdoor youth education programs
and youth hunting programs
Non-traditional hunting for women/people with
disabilities
Junior hunting allowed during special hunting periods
(turkey, pig, deer, upland game)

•

County General Plan – includes Countywide policies
and a section on Rural Unincorporated area policies
(summarized under Section 3.1)

•

Valley Water recognized as a partner agency –
mentioned trails grant program
Nine goals in the plan each with multiple strategies –
most emphasize working with partner agencies
Focus on core uses such as “hike, bike, jog, picnic,
camp, be near water, or simply to enjoy the natural
setting”
Funding is limited, priorities focus on
improvements/enhancements at existing parks

Santa Clara
County
Parks and
Recreation
Department

•

Santa Clara
County
Parks and
Recreation
Department

•

•
•

•
•

Completed 49 percent of off-street trails, 51 percent
remaining, mostly in unincorporated county areas
Identifies priority of identified “gap” trails
Monterey Yosemite Trail (Pacheco Pass) is categorized
as Tier III, lowest priority
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Table 3.17-3. Summary of Regional and Local Plans Related to Recreation (contd.)
Plan/Report and
Date
Author
Summary of Key Points
Citation1
Santa Clara County
Regional Parks and
Scenic Highways
(Santa Clara County
2008)

June
2008

Santa Clara
County Planning
Office

Identifies Pacheco Creek as one of 10 high-priority
natural landscapes, featuring sycamore alluvial
woodlands and steelhead habitat – “if stream flows are
managed by carefully planned water releases from
Pacheco dam”

•
•

Fifield Road crosses areas classified as Foothill Pasture
Hunting is consistent with the General Plan policies for
Agricultural Tourism

•
San Benito County
Parks and
•
July 2010
Recreation
Commission
•

Plan outlines numerous goals for a county-wide parks
program
Capital investment program focus is on San Benito
River Parkway and improvements to existing parks
Identifies Trail Corridor 6 between Hollister and San Luis
Reservoir

Santa Clara Valley
Open Space
Authority

Merced County
December
General Plan (Merced
Merced County
2013
County 2013)

Stanislaus County
General Plan
(Stanislaus County
2015)

•

Map element for the Santa Clara County General Plan
Identifies the existing Pacheco Reservoir as a proposed
park
If the proposed Pacheco Reservoir is built, “provision
should be made for recreational use”

•

Santa Clara Valley
Greenprint (Santa
March
Clara Valley Open
2014
Space Authority 2014)

San Benito County
Parks and Recreation
Facilities Master Plan
(San Benito County
Parks and Recreation
2010)

•
•

August
2016

Stanislaus County

•
•

Fifield Road crosses areas designated as Agriculture
Under General Plan Policy Two, outdoor recreation is
compatible with the Agriculture Land Use designation

Key:

Reclamation = U.S. Department of the Interior, Bureau of Reclamation

3.17.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, direct and indirect impacts,
cumulative impacts, and mitigation measures related to recreation resources.
3.17.3.1 Methods and Assumptions
The Project’s potential to result in impacts related to recreation is analyzed qualitatively, based
upon familiarity with the Project study area, site visits, and a review of aerial photographs and
recreation maps prepared by planning agencies within the affected jurisdiction. The evaluation
of Project impacts on recreational facilities within the Project study area is based on the
proximity of recreational opportunities and facilities to the siting, construction, and operation of
the Project facilities.
The physical changes resulting from the Project during both construction and operation were
compared to the baseline conditions described above. Any Project-related changes that result in
an exceedance of the significance criteria described below are considered significant impacts.
Where applicable, feasible mitigation measures are identified to reduce significant impacts to a
less-than-significant level.
Applicable Design and Implementation Features
DIFs include Valley Water BMPs and Project-Specific Avoidance and Minimization Measures
(PAMM) applicable to the resource’s impacts. Applicable DIFs are applied to evaluate whether
impacts are significant. Section 2.3.4 provides a full description of each DIF. The DIFs
applicable to this resource include the following:
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•

PAMM TR-1: Traffic Management Plan – This PAMM will reduce conflicts between
recreation users and project construction traffic at the SR 152/Kaiser-Aetna Road
intersection and the work along Kaiser-Aetna Road and Fifield Road related to
construction and operation of a substation and powerline and road improvements
necessary to provide landowner access.

•

PAMM Rec-1: Observation Trail Resource Coordination – This PAMM will coordinate the
design, construction, and operation of the Observation Trail with other resource
objectives so that impacts to other resources would be avoided.

3.17.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act Guidelines Appendix G, and
additional project-specific criteria, implementation of the Proposed Project, No Project
Alternative, or other action alternatives would have significant impacts on recreation resources if
it were to:
•

Result in the loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial
physical deterioration of the facility would occur or be accelerated,

•

Include recreational facilities or require the construction or expansion of recreational
facilities which might have an adverse physical effect on the environment, or Inhibit
temporary access to public and/or private lands used for recreational purposes.

3.17.3.3 Topics Eliminated from Further Discussion
No topics related to recreation that are included in the significance criteria listed above were
eliminated from further consideration. All relevant topics are analyzed below.
3.17.3.4 Impacts
Table 3.17-4 provides a summary of recreation impacts and associated mitigation measures
with implementation of the Proposed Project, No Project Alternative, or alternatives to the
Proposed Project. Table 3.17-4 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are more or less severe than those
of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of
project facilities or from long-term operations and maintenance.
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Table 3.17-4. Summary of Recreation Impacts and Mitigation Measures
Level of
Proposed Project
Mitigation
Impact
Significance
and Alternatives
Measure
1
Before Mitigation
Impact Rec-1: Loss of
recreational opportunities
that would increase the
use of existing
neighborhood and regional
parks or other recreational
facilities such that
substantial physical
deterioration of the facility
would occur or be
accelerated
Impact Rec-2: Include
recreational facilities or
require the construction or
expansion of recreational
facilities which might have
an adverse physical effect
on the environment

Impact Rec-3: Inhibit
temporary access to public
and/or private lands used
for recreational purposes

Rec-1

Level of
Significance with
Mitigation1

Proposed Project

S

LSM

No Project Alt

NI (-)

Alt A

S (=)

Alt B

LTS (-)

--

LTS (-)

Alt C

LTS (-)

--

LTS (-)

Alt D

LTS (-)

--

LTS (-)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

-Rec-1

NI (-)
LSM (=)

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or less
severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact determination,
and this impact may be based on impacts from either the construction of project facilities or from long-term operations and
maintenance.
Key:
- = Lesser impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LSM = Less than significant with mitigation
LTS = Less than significant
NI = No impact
S = Significant
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
Construction
Construction of the new interchange at the SR 152 and Kaiser-Aetna Road intersection could
temporarily limit access to Henry W. Coe State Park via the Dowdy Ranch Entrance and divert
users to other nearby facilities described in Section 3.17.1, such as Pacheco State Park.
Construction activities would not have any impact related to access or use of any of these
recreational facilities that would increase use in a manner that could result in physical
deterioration of facilities at these areas. Implementation of PAMM TR-1, Traffic Management
Plan, as fully described in Section 2.3.4, would minimize any conflicts with traffic by providing for
traffic control that would facilitate vehicle access with minimal delays (e.g., maximum 30-minute
wait time) during the times when the Dowdy Ranch Entrance is open to the public during
summer months. This impact would be less than significant during construction with the
implementation of the PAMM because there would be no increase in use of existing recreational
facilities that would result in substantial deterioration of these facilities.
Operations
Operation of the expanded reservoir at the 741-foot elevation above mean sea level (msl) would
inundate 13.6 acres of Henry W. Coe State Park along the eastern boundary of the park, and
periodically limit access along the North Fork Trail during times when the reservoir is at full pool
as shown in Figures 3.17-2 and 3.17-3. Inundation at full pool would impact approximately 117
linear feet of the North Fork Trail, as well as limit park visitors from accessing a portion of the
Park’s trail system. The minimum reservoir elevation that would impact the trail would be 739
feet above msl. As shown in Table 3.17-5, inundation of the trail would typically occur during
winter and early spring. Access could also be limited if channel morphology changes due to
sediment deposition, making the trail crossing on the North Fork Pacheco Creek unusable.
The North Fork Trail connects the Dowdy Ranch Visitor Center equestrian staging area to the
trail system in the southeast area of the park. Any loss of use in that area resulting from
inundation of a portion of the North Fork Trail at full pool could displace users into other local
equestrian areas within Henry W. Coe State Park or adjacent recreation areas open for
equestrian use such as Pacheco State Park, resulting in an intensification of use within those
areas. This could in turn result in increased deterioration of those facilities (e.g., parking area,
restrooms) due to the intensification of use. Although the Dowdy Ranch Entrance is only open
from Memorial Day to Labor Day, and full pool inundation would be limited to wet years in May
and June, this operational impact from inundation at full pool (deterioration of other recreational
facilities) would be significant.
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Figure 3.17-2. North Fork Trail Subject to Periodic Inundation Under the Proposed Project
and Alternative A
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Figure 3.17-3. Periodic Inundation Effects on the Henry W. Coe State Park Trail System
Under the Proposed Project and Alternative A
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Table 3.17-5. Percentage of Months Expanded Reservoir for the Proposed Project Would Inundate
Portions of North Fork Trail
Existing Conditions Baseline
Future Conditions Baseline
Month
(2017)1
(2030)1
January

12.2%

9.8%

February

22.0%

18.3%

March

34.2%

23.2%

April

35.4%

24.4%

May

31.7%

23.2%

June

26.8%

15.9%

July

0%

0%

August

0%

0%

September

0%

0%

October

0%

0%

November

0%

0%

December

1.2%

2.4%

Notes:
1
Values based on WEAP model simulations. Key variations between the existing conditions baseline and future conditions
baseline include changes in regulations, operating agreements, and climate (e.g., precipitation, temperatures, sea level rise).
Additional information on the water operations and related numerical modeling is provided in the Water Resources and Fisheries
Numerical Modeling Appendix.
Key:
% = percent
WEAP = Water Evaluation And Planning

Mitigation and Significance After Mitigation
Mitigation Measure Rec-1, as fully described in Section 3.17.3.5, would be implemented under
the Proposed Project. Implementation of this measure would avoid impacts to the North Fork
Trail by realigning the segment of the trail subject to any level of inundation (including wave
runout) to an elevation upslope of 741 feet above msl, full-pool elevation. This mitigation
measure would require trail realignment prior to that point in time when inundation would reach
the full pool elevation of 741 feet above msl. While there may be short-term restrictions imposed
on trail users during trail realignment efforts, with implementation of this mitigation measure, the
impact to the trail and the associated displacement of visitors would be less than significant with
respect to the North Fork Trail. Operations would not result in an increase in use of existing
recreational facilities within the Project study area that would result in substantial deterioration of
these facilities.
Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction
The Proposed Project includes construction of an Observation Trail that would provide access
from the dam access road to the restored North Fork Pacheco Creek channel for docent led
tours. The trail would be within the current footprint of the existing Pacheco Reservoir and in the
same general area subject to restoration of the North Fork Pacheco Creek channel downstream
from the proposed dam site. Consistent with PAMM Rec-1, the Observation Trail would be
designed and constructed in coordination with other resources to avoid impacts (e.g., biological,
cultural), within the channel restoration area. The impact would be less than significant because
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it would not require the construction or expansion of recreational facilities that would have an
adverse physical effect on the environment.
Operations
Consistent with PAMM Rec-1, the location, gradient, and tread of the Observation Trail would be
constructed in a manner that minimal maintenance would be necessary for use of this trail
during operation of the Proposed Project. The trail would be used in a manner consistent with
the channel restoration objectives and would avoid any conflicts with seasonal biological
restrictions. The impact of operation of the Observation Trail would be less than significant
because its operation would not require the construction or expansion of recreational facilities
that would have an adverse physical effect on the environment.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction
The Proposed Project includes improvement of property owner access roads to provide access
to the property owners whose existing roads would be affected by inundation from an expanded
reservoir. The existing access roads would be improved, where required, through performing
light grading, adding of an aggregate base to the road surface, and incorporating drainage
improvements, such as culverts. Construction activities could cause temporary access delays
that would limit property owner access for recreational purposes. Implementation of PAMM TR1, Traffic Management Plan, would minimize any conflicts with property owner access by
implementing strategies to minimize delays or travel restrictions so that continued use could
occur. This impact would be less than significant during construction after implementing this
PAMM because construction would not inhibit access to public and/or private lands used for
recreational purposes.
Operation
The Proposed Project would not require any additional improvement to property owner access
roads once construction is completed on these roads. Therefore, there would be no impact
associated with operation of the Proposed Project because operations would not inhibit access
to public and/or private lands used for recreational purposes.
No Project Alternative
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
Construction and Operation
Under the No Project Alternative, the Observation Trail would not be constructed. There would
be no loss of existing recreational opportunities with the No Project Alternative. Therefore, this
alternative would have no impact because there would be no increase in use of existing
recreational facilities that would result in substantial deterioration of these facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
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Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction and Operation
There would be no additional recreational facilities under the No Project Alternative. Therefore,
this alternative would have no impact because it would not require the construction or expansion
of recreational facilities that would have an adverse physical effect on the environment.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction and Operation
There would be no property owner access roads improved under the No Project Alternative.
Therefore, this alternative would have no impact because construction and operations would not
inhibit access to public and/or private lands used for recreational purposes.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
Construction
Construction of a temporary overcrossing at the SR 152 and Kaiser-Aetna Road intersection
could temporarily limit access to Henry W. Coe State Park via the Dowdy Ranch Entrance and
divert users to other nearby facilities described in Section 3.17.1, such as Pacheco State Park.
Construction activities would not have any impact related to access or use of any of these
recreational facilities that would increase use in a manner that could result in physical
deterioration of facilities at these areas. Implementation of PAMM TR-1, Traffic Management
Plan, as fully described in Section 2.3.4, would minimize any conflicts with traffic by providing for
traffic control that would facilitate vehicle access with minimal delays (e.g., maximum 30-minute
wait time) during the times when the Dowdy Ranch Entrance is open to the public during
summer months. This impact would be less than significant during construction with the
implementation of the PAMM because there would be no increase in use of existing recreational
facilities that would result in substantial deterioration of these facilities.
Operations
Operation of the Alternative A expanded reservoir at the 741-foot elevation above mean sea
level would inundate 13.6 acres of Henry W. Coe State Park along the eastern boundary of the
park, and periodically limit access along the North Fork Trail during times when the reservoir is
at full pool as shown in Figures 3.17-2 and 3.17-3. Inundation at full pool would impact
approximately 117 linear feet of the North Fork Trail, as well as limit park visitors from accessing
a portion of the Park’s trail system. The minimum reservoir elevation that would impact the trail
would be 739 feet above msl. As shown in Table 3.17-6, Inundation of the trail would typically
occur during winter and early spring. Access could also be limited if channel morphology
changes due to sediment deposition, making the trail crossing on the North Fork Pacheco Creek
unusable.
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The North Fork Trail connects the Dowdy Ranch Visitor Center equestrian staging area to the
trail system in the southeast area of the park. Any loss of use in that area resulting from
inundation of a portion of the North Fork Trail at full pool could displace users into other local
equestrian areas within Henry W. Coe State Park or adjacent recreation areas such as Pacheco
State Park, resulting in an intensification of use within those areas. This could in turn result in
deterioration of those facilities (e.g., parking area, restrooms) due to the intensification of use.
Although the Dowdy Ranch Entrance is only open from Memorial Day to Labor Day, and full
pool inundation would be limited to wet years in May and June, this operational impact from
inundation at full pool (deterioration of other recreational facilities) would be significant.
Table 3.17-6. Percentage of Months the Expanded Reservoir for Alternative A Would Inundate
Portions of North Fork Trail
Existing Conditions Baseline
Future Conditions Baseline
Month
(2017)1
(2030)1
January

11.0%

14.6%

February

22.0%

24.4%

March

29.3%

29.3%

April

29.3%

29.3%

May

29.3%

29.3%

June

11.0%

11.0%

July

0%

0%

August

0%

0%

September

0%

0%

October

0%

0%

November

0%

0%

December

1.2%

1.2%

Notes:
1
Values based on WEAP model simulations. Additional information on the water operations and related numerical modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
% = percent
WEAP = Water Evaluation And Planning

Mitigation Measure and Significance After Mitigation
Implementation of Mitigation Measure Rec-1, as fully described in Section 3.17.3.5, would avoid
impacts to the North Fork Trail by realigning the segment of the trail subject to periodic
inundation at full pool. While there may be short-term restrictions imposed upon trail users
during trail realignment efforts, with implementation of Mitigation Measure Rec-1 the impact to
the trail and the associated displacement of visitors would be reduced to a less-than-significant
level with respect to the North Fork Trail. Operations would not result in an increase in use of
existing recreational facilities within the Project study area that would result in substantial
deterioration of these facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a similar impact during
construction due to a different interchange configuration. Because Alternative A would operate
at the same full pool elevation, it would have the same impact during operation as the Proposed
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Project. As with the Proposed Project, the impact before mitigation would be significant. With
implementation of Mitigation Measure Rec-1, the impact would be less than significant.
Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction
Alternative A includes construction of an Observation Trail that would provide access from the
dam access road to the restored North Fork Pacheco Creek channel for docent led tours. The
trail would be within the current footprint of the existing Pacheco Reservoir and in the same
general area subject to restoration of the North Fork Pacheco Creek channel downstream from
the proposed dam site. Consistent with PAMM Rec-1, the Observation Trail would be designed
and constructed in coordination with other resources (e.g., biological, cultural), to avoid impacts
within the channel restoration area. The impact would be less than significant because it would
not require the construction or expansion of recreational facilities that would have an adverse
physical effect on the environment.
Operations
Consistent with PAMM Rec-1, the location, gradient, and tread of the Observation Trail would be
constructed in a manner that minimal maintenance would be necessary for use of this trail
during operation. The trail would be used in a manner consistent with the channel restoration
objectives and would avoid any conflicts with seasonal biological restrictions. The impact of
operation of the Observation Trail would be less than significant because its operation would not
require the construction or expansion of recreational facilities that would have an adverse
physical effect on the environment. Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have the same level of impact. The
construction of the proposed Observation Trail would be at the same location as the Proposed
Project. The level of use under operations would be the same as well.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction
Alternative A includes improvement of property owner access roads to provide access to the
property owners whose existing roads would be affected by inundation from an expanded
reservoir. The existing access roads would be improved, where required, through performing
light grading, adding of an aggregate base to the road surface, and incorporating drainage
improvements, such as culverts. Construction activities could cause temporary access delays
that would limit property owner access for recreational purposes. Implementation of PAMM TR1, Traffic Management Plan, would minimize any conflicts with property owner access by
implementing strategies to minimize delays or travel restrictions so that continued use could
occur. This impact would be less than significant during construction because implementing this
PAMM during construction would not inhibit access to public and/or private lands used for
recreational purposes.
Operation
Alternative A would not require any additional improvement to property owner access roads
once construction is completed on these roads. Therefore, there would be no impact associated
with operation of Alternative A because operations would not inhibit access to public and/or
private lands used for recreational purposes.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have the same impacts. All property
owner access roads used would be common to all action alternatives with respect to
construction and operation.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
Construction
Construction of a temporary at-grade intersection with traffic signal and roundabout at the SR
152 and Kaiser-Aetna Road intersection could temporarily limit access to Henry W. Coe State
Park and divert users to other nearby facilities described in Section 3.17.1, such as Pacheco
State Park. Construction activities would not have any impact related to access or use of any of
these recreational facilities that would increase use in a manner that could result in physical
deterioration of facilities at these areas. Construction of a temporary traffic signal at the SR 152
and Kaiser-Aetna Road intersection would provide safer access to Dowdy Ranch Entrance of
the park than the current uncontrolled highway crossing; particularly from the east-bound
direction. Implementation of PAMM TR-1, Traffic Management Plan, as fully described in
Section 2.3.4, during construction of the temporary traffic signal, would minimize any conflicts
with traffic by providing for traffic control that would facilitate vehicle access with minimal delays
(e.g., maximum 30-minute wait time) during the times when the Dowdy Ranch Entrance is open
to the public during summer months. This impact would be less than significant during
construction with the implementation of the PAMM because there would be no increase in use
of existing recreational facilities that would result in substantial deterioration of these facilities.
Operations
Operation of the Alternative B reservoir with a full-pool elevation level of 705 feet above msl
would avoid the periodic inundation of the North Fork Trail, which crosses North Fork Pacheco
Creek at 739 feet above msl at full pool within Henry W. Coe State Park. There would be no
impact to the trail system because there would be no increase in use of existing recreational
facilities either within or beyond the Project study area that would result in substantial
deterioration of these facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impact. Construction of
Alternative B would have similar impacts to the Proposed Project, but the SR 152-Kaiser-Aetna
Road interchange would be temporary and require additional time to reconfigure after
construction. Operation of Alternative B would have no impact on Henry W. Coe State Park due
to the lower elevation of the expanded reservoir full pool.
Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction
Alternative B includes construction of an Observation Trail that would provide access from the
dam access road to the restored North Fork Pacheco Creek channel for docent led tours. The
trail would be within the current footprint of the existing Pacheco Reservoir and in the same
general area subject to restoration of the North Fork Pacheco Creek channel downstream from
the proposed dam site. Consistent with PAMM Rec-1, the Observation Trail would be designed
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and constructed in coordination with other resources to avoid impacts (e.g., biological, cultural),
within the channel restoration area. The impact would be less than significant because it would
not require the construction or expansion of recreational facilities that would have an adverse
physical effect on the environment.
Operations
Consistent with PAMM Rec-1, the location, gradient, and tread of the Observation Trail would be
constructed in a manner that minimal maintenance would be necessary for use of this trail
during operation of Alternative B. The trail would be used in a manner consistent with the
channel restoration objectives and would avoid any conflicts with seasonal biological
restrictions. The impact of operation of the Observation Trail would be less than significant
because its operation would not require the construction or expansion of recreational facilities
that would have an adverse physical effect on the environment.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a similar impact. The impact
would be less than significant for both construction and operation.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction
Alternative B includes improvement of property owner access roads to provide access to the
property owners whose existing roads would be affected by inundation from an expanded
reservoir. The existing access roads would be improved, where required, through performing
light grading, adding of an aggregate base to the road surface, and incorporating drainage
improvements, such as culverts. Construction activities could cause temporary access delays
that would limit property owner access for recreational purposes. Implementation of PAMM TR1, Traffic Management Plan, would minimize any conflicts with property owner access by
implementing strategies to minimize delays or travel restrictions so that continued use could
occur. This impact would be less than significant during construction because implementing this
PAMM would not inhibit access to public and/or private lands used for recreational purposes.
Operation
Alternative B would not require any additional improvement to property owner access roads
once construction is completed on these roads. Therefore, there would be no impact associated
with operation of the Alternative B because operations would not inhibit access to public and/or
private lands used for recreational purposes.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have the same impacts. All property
owner access roads used would be common to all action alternatives with respect to
construction and operation.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
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Construction
Construction of a temporary at-grade intersection with traffic signal and widening at the SR 152
and Kaiser-Aetna Road intersection could temporarily limit access to Henry W. Coe State Park
via the Dowdy Ranch Entrance and divert users to other nearby facilities described in Section
3.17.1, such as Pacheco State Park. Construction activities would not have any impact related
to access or use of any of these recreational facilities that would increase use in a manner that
could result in physical deterioration of facilities at these areas. Construction use of a temporary
traffic signal at the SR 152 and Kaiser-Aetna Road intersection would provide safer access to
Henry W. Coe State Park than the current uncontrolled highway crossing. Implementation of
PAMM TR-1, Traffic Management Plan, as fully described in Section 2.3.4, would minimize any
conflicts with traffic by providing for traffic control that would facilitate vehicle access with
minimal delays (e.g., maximum 30-minute wait time) during the times when the Dowdy Ranch
Entrance is open to the public during summer months. This impact would be less than
significant during construction with the implementation of the of the PAMM because there would
be no increase in use of existing recreational facilities that would result in substantial
deterioration of these facilities.
Operations
Operation of the expanded reservoir under Alternative C at the 693-foot elevation level would
not impact any recreation facilities l within Henry W. Coe State Park. There would be no impact
because there would be no increase in use of existing recreational facilities either within or
beyond the Project study area that would result in substantial deterioration of these facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impact. Construction of
Alternative C would have similar impacts to the Proposed Project but with a temporary
interchange on SR 152. Operation of Alternative C would have no impact on Henry W. Coe
State Park due to the lower elevation of the reservoir full pool.
Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction
Alternative C includes construction of an Observation Trail that would provide access from the
dam access road to the restored North Fork Pacheco Creek channel for docent led tours. The
trail would be within the current footprint of the existing Pacheco Reservoir and in the same
general area subject to restoration of the North Fork Pacheco Creek channel downstream from
the proposed dam site. Consistent with PAMM Rec-1, the Observation Trail would be designed
and constructed in coordination with other resources to avoid impacts (e.g., biological, cultural),
within the channel restoration area. The impact would be less than significant because it would
not require the construction or expansion of recreational facilities that would have an adverse
physical effect on the environment.
Operations
Consistent with PAMM Rec-1, the location, gradient, and tread of the Observation Trail would be
constructed in a manner that minimal maintenance would be necessary for use of this trail
during operation of Alternative C. The trail would be used in a manner consistent with the
channel restoration objectives and would avoid any conflicts with seasonal biological
restrictions. The impact of operation of the Observation Trail would be less than significant
because its operation would not require the construction or expansion of recreational facilities
that would have an adverse physical effect on the environment.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. The impact
would be less than significant for both construction and operation.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction
Alternative C includes improvement of property owner access roads to provide access to the
property owners whose existing roads would be affected by inundation from an expanded
reservoir. The existing access roads would be improved, where required, through performing
light grading, adding of an aggregate base to the road surface, and incorporating drainage
improvements, such as culverts. Construction activities could cause temporary access delays
that would limit property owner access for recreational purposes. Implementation of PAMM TR1, Traffic Management Plan, would minimize any conflicts with property owner access by
implementing strategies to minimize delays or travel restrictions so that continued use could
occur. This impact would be less than significant during construction because implementing this
PAMM would not inhibit access to public and/or private lands used for recreational purposes.
Operation
Alternative C would not require any additional improvement to property owner access roads
once construction is completed on these roads. Therefore, there would be no impact associated
with operation of the Alternative C because operations would not inhibit access to public and/or
private lands used for recreational purposes.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have the same impacts. All property
owner access roads used would be common to all action alternatives with respect to
construction and operation.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated.
Construction
Construction of a new interchange at the SR 152 and Kaiser-Aetna Road intersection could
temporarily limit access to Henry W. Coe State Park via the Dowdy Ranch Entrance and divert
users to other nearby facilities described in Section 3.17.1, such as Pacheco State Park.
Construction activities would not have any impact related to access or use of any of these
recreational facilities that would increase use in a manner that could result in physical
deterioration of facilities at these areas. Implementation of PAMM TR-1, Traffic Management
Plan, as fully described in Section 2.3.4, would minimize any conflicts with traffic by providing for
traffic control that would facilitate vehicle access with minimal delays (e.g., maximum 30-minute
wait time) during the times when the Dowdy Ranch Entrance is open to the public during
summer months. This impact would be less than significant during construction with the
implementation of the PAMM because there would be no increase in use of existing recreational
facilities that would result in substantial deterioration of these facilities.
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Operations
Operation of the Alternative D reservoir at the 693-foot elevation level would not have any
impacts on recreation facilities within Henry W. Coe State Park. There would be no impact
because there would be no increase in use of existing recreational facilities either within or
beyond the Project study area that would result in substantial deterioration of these facilities.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have less impact. Construction
impacts would be similar to the Proposed Project, including a permanent interchange on SR
152. Operation of Alternative D would have no impact on Henry W. Coe due to the lower
elevation of the reservoir full pool.
Impact Rec-2: Include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment.
Construction
Alternative D includes construction of an Observation Trail that would provide access from the
dam access road to the restored North Fork Pacheco Creek channel for docent led tours. The
trail would be within the current footprint of the existing Pacheco Reservoir and in the same
general area subject to restoration of the North Fork Pacheco Creek channel downstream from
the proposed dam site. Consistent with PAMM Rec-1, the Observation Trail would be designed
and constructed in coordination with other resources to avoid impacts (e.g., biological, cultural),
within the channel restoration area. The impact would be less than significant because it would
not require the construction or expansion of recreational facilities that would have an adverse
physical effect on the environment.
Operations
Consistent with PAMM Rec-1, the location, gradient, and tread of the Observation Trail would be
constructed in a manner that minimal maintenance would be necessary for use of this trail
during operation of Alternative D. The trail would be used in a manner consistent with the
channel restoration objectives and would avoid any conflicts with seasonal biological
restrictions. The impact of operation of the Observation Trail would be less than significant
because its operation would not require the construction or expansion of recreational facilities
that would have an adverse physical effect on the environment.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. The impact
would be less than significant for both construction and operation.
Impact Rec-3: Inhibit temporary access to public and/or private lands used for recreational
purposes.
Construction
Alternative D includes improvement of property owner access roads to provide access to the
property owners whose existing roads would be affected by inundation from an expanded
reservoir. The existing access roads would be improved, where required, through performing
light grading, adding of an aggregate base to the road surface, and incorporating drainage
improvements, such as culverts. Construction activities could cause temporary access delays
that would limit property owner access for recreational purposes. Implementation of PAMM TR1, Traffic Management Plan, would minimize any conflicts with property owner access by
implementing strategies to minimize delays or travel restrictions so that continued use could
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occur. This impact would be less than significant during construction because implementing this
PAMM would not inhibit access to public and/or private lands used for recreational purposes.
Operation
Alternative D would not require any additional improvement to property owner access roads
once construction is completed on these roads. Therefore, there would be no impact associated
with operation of the Alternative D because operations would not inhibit access to public and/or
private lands used for recreational purposes.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have the same impacts. All property
owner access roads used would be common to all action alternatives with respect to
construction and operation.
3.17.3.5 Mitigation Measures
This section discusses mitigation measures identified above that would avoid or reduce the
significant environmental impacts of the Proposed Project and action alternatives identified
above. Each mitigation measure is numbered to correspond to the impact it addresses (e.g.,
Mitigation Measure Rec-1 addresses Impact Rec-1).
Mitigation Measure Rec-1: Realign North Fork Trail (Proposed Project, Alternative A)
Valley Water will use best efforts to enter a cooperative agreement with California State Parks to
avoid impacts to the North Fork Trail by relocating the segment of the trail subject to any level of
inundation (including wave runout) to an elevation upslope of 741 feet above msl, full-pool
elevation. The trail will be relocated prior to that point in time when inundation would reach the
full pool elevation of 741 feet above MSL. Valley Water will fund all relocation costs (design,
engineering, construction). Realignment design details could include vegetation removal,
constructing a new trail tread, or construction of a water crossing structure such as a boardwalk.
Details would be developed in consultation with Henry W. Coe State Park staff.
Potential Impacts from Implementation of Mitigation Measures
Implementation of Mitigation Measure Rec-1 would occur during the timeframe the Proposed
Project or Alternative A would be constructed (e.g., six to eight years). The location of this
mitigation measure is specific to Henry W. Coe State Park. This mitigation measure has been
reviewed to determine what, if any environmental resources could be subject to a significant
impact as described in Section 3.17.3.2. This mitigation measure would include vegetation
clearing, trail construction, and trail restoration. When viewed in light of the Proposed Project or
Alternative A, these actions are similar to activities described in the description of the Proposed
Project or Alternatives A and analyzed in this EIR.
The environmental resources listed below described in this section of the EIR may be subject to
a short-term impact associated with implementing this mitigation measure (i.e., relocation of
several hundred feet of North Fork Trail). 1 This mitigation measure would be implemented at the
onset of construction and would be complete prior to operation of the Project. Potential
significant impacts could occur to the following resources:
•
•
•

Wildlife (impacts to special-status species and/or habitat)
Vegetation (impacts to riparian vegetation)
Aesthetics (change in visual character viewed from trail)

While 117 feet of the North Fork Trail would be inundated, relocation of this trail may require approximately 300 feet of trail to
account for slope and tread of new trail. Relocation of this trail segment would avoid or minimize biological and cultural resources to
the extent possible.

1
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Cultural Resources (ground disturbance)

3.17.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. For recreation impacts, a project that could result in cumulative
impacts would include projects that impact recreational opportunities so that users were diverted
to other facilities resulting in substantial deterioration of those facilities or increase recreation
opportunities in a manner that results in an adverse physical impact on the environment.
Projects considered are:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project

•

California High-Speed Rail Project (HSR)

The geographic scope of cumulative recreation impacts encompass the Project study area and
its vicinity, as well as park and recreational facilities (e.g., parks, trails, and other public
recreational facilities) within 10 miles (a distance that encompasses several public recreational
facilities) of the Project site.
The Sisk Dam Raise Project, which overlaps the Proposed Project and Alternatives A through D
construction with respect to schedule, would displace some camping recreation use within the
San Luis State Recreation Area during construction (Reclamation 2020). The impact of the Sisk
Dam Raise Project does not overlap with the operational impacts to trail, primitive camping, and
equestrian use from trail inundation associated with the Proposed Project or Alternative A that
occurs in Henry W. Coe State Park so no cumulative impacts are expected from operation.
The California HSR Project, which overlaps the Proposed Project and Alternatives A through D
construction with respect to schedule, would not result in impacts to recreation facilities that
could be impacted by the Proposed Project or Alternatives A through D, from project
construction or operation (CHSRA 2020); therefore, no cumulative impacts are likely from the
Proposed Project or Alternatives A through D.
The Proposed Project or Alternatives A through D’s contribution to cumulative loss of
recreational opportunities that would increase the use of recreational facilities such that
substantial physical deterioration of the facility would occur or be accelerated, or to cumulative
increases in use of parks or recreational facilities requiring construction or expansion of
facilities, would therefore not be cumulatively considerable and would be less than significant.
Mitigation Measures for Cumulative Impacts
The mitigation measures outlined in section 3.17.3.5 are applicable to this section and are not
repeated here.
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Transportation

This section describes the existing conditions for the major transportation facilities within the
vicinity of the Pacheco Reservoir Expansion Project (Project) site, including the roadway
network, transit service, and bicycle and pedestrian facilities, as well as the regulatory
environment governing use and safety of transportation facilities. Construction and operational
impacts of the Project on transportation are analyzed and discussed in this chapter. The
Transportation Appendix contains all the relevant data analysis for this discussion.
3.18.1 Environmental Setting
The Project Area, as described in Chapter 2, includes the location where the construction and
operation of a new dam and expanded reservoir, conveyance facilities, and related
miscellaneous infrastructure (e.g., access roads and transmission lines) would occur in Santa
Clara County. Some access roads that would be used extend into Merced County and
Stanislaus County, and a portion of the Project Area along Pacheco Creek is in San Benito
County. The portion of the Project Area where the reservoir expansion would occur is bordered
by State Route 152 (SR 152) to the south, Kaiser-Aetna Road to the west, Dinosaur Point
Road-Fifield Road to the east, and Henry W. Coe State Park and the Diablo Range to the north.
Regional access to the Project Area is provided by SR 152, which has connections to Interstate
5 (I-5) to/from the east, and U.S. Route 101 (US 101) to/from the west. SR 152 is a major eastwest corridor for interregional commercial, commuter, and recreational traffic connecting the
South San Francisco Bay Area and Central Valley regions. Local access to the site is provided
by Kaiser-Aetna Road off SR 152, approximately 35 miles from the City of Los Banos to the
east and approximately 25 miles from the City of Gilroy to the west. A frontage road parallel to
SR 152 would connect Kaiser-Aetna Road and the expanded reservoir. A network of existing
ranch roads, including Fifield Road currently provide access from SR 152 to private lands in the
North Fork Pacheco Creek watershed. Existing ranch roads accessible from Kaiser-Aetna Road
provide access to the western portion of the watershed. These roads are illustrated in Figure 2-9
provided in Chapter 2.
3.18.1.1 Roadway Network
The Project study area for transportation covers approximately 13 miles (between Post Mile
[PM] 21.923 and PM 35.161) along SR 152; however, the primary area of interest is at the
intersection of SR 152/Kaiser-Aetna Road which is proposed to be the primary access to the
Project site. Figure 3.18-1 illustrates the Project study area for transportation. The transportation
analysis focuses on this segment of SR 152, because it would be the primary roadway providing
access for the construction equipment and workers and traffic operations and access to local
roads would be most affected in this stretch. Additionally, the only proposed change to the road
network is on SR 152 and its intersection with Kaiser-Aetna Road. While there would be some
additional traffic on US 101, State Route 156 (SR 156), I-5, and other local roads to connect to
SR 152, the traffic volumes on these roadways would be a small percentage of existing
volumes, largely because the trips for materials and equipment or by construction personnel
would be split among these various roadways. Thus, any impacts on these roadways would be
negligible.
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Source: Caltrans 2020 GIS data
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State Route 152: SR 152 is a four-lane, divided state highway that runs east-west through the
Project study area, connecting to I-5 and the communities of Merced County to the east, and to
US 101 and the communities within Santa Clara and San Benito Counties to the west. Because
of these connections to major north-south highways that traverse the entire state, SR 152 is a
heavily used truck route. Traveling east from US 101, SR 152 is a 2-lane undivided roadway in
Gilroy, with a posted speed limit of 55 miles per hour (mph). SR 152 transitions to a 4-lane
divided roadway at the interchange with SR 156 and continues in this configuration through the
Project study area with a posted speed limit of 65 mph for cars and 55 mph for trucks and
trailers.
Kaiser-Aetna Road: Kaiser-Aetna Road is a rural north/south road that intersects with SR 152
at PM 28.8. The northern leg of Kaiser-Aetna Road leads up to Henry W. Coe State Park, as
well as Bell Station Farmers Market and private lands in the western portion of the North Fork
Pacheco Creek watershed. Only a short section of Kaiser-Aetna Road is paved, up to the Bell
Station Farmer’s Market access. Beyond the junction with the Bell Station Farmer’s Market
driveway, Kaiser-Aetna Road continues northward to Henry W. Coe State Park. This stretch of
Kaiser-Aetna Road is unpaved with a 25-mph posted speed limit and access is limited to times
when the southern entrance to the park is open. South of SR 152, Kaiser-Aetna Road provides
access to private lands along Pacheco Creek. Traffic along Kaiser-Aetna Road on either side of
SR 152 is controlled with stop signs.
Fifield Road: Fifield Road is a single lane, unpaved road with minimal turnouts that runs north
from SR 152 at the top of Pacheco Pass. This intersection is controlled with a stop sign. This
road is gated just north of the intersection and is closed to the public. Fifield Road crosses
California Department of Fish and Wildlife’s (CDFW) Upper Cottonwood Creek Wildlife Area but
does not provide vehicle access to this area. It provides access to the private lands in Santa
Clara, Merced, and Stanislaus Counties and is considered a functional firebreak by California
Department of Forestry and Fire Protection (CAL FIRE).
Dinosaur Point Road: Dinosaur Point Road is a two-lane surfaced road with minimal centerline striping. Dinosaur Point Road connects to the interior of Pacheco State Park and provides
access to a public parking lot and boating area for San Luis Reservoir. There is a left-turn
pocket and stop sign at the SR 152 intersection that permits vehicles to travel westbound on SR
152.
Local Roads: Local Roads in the Project study area include El Toro Road that runs north from
SR 152 and provides the primary access to two residences downstream from North Fork Dam.
El Toro Road intersects an unnamed road that provides access to North Fork Dam as well as
the existing Pacheco Reservoir and private lands throughout the North Fork Pacheco Creek
watershed. Above Pacheco Reservoir, this road is narrow, has a native surface, and is
maintained as needed by private landowners. Use of this road is restricted to private
landowners and emergency personnel (e.g., CAL FIRE). Landowners use this road to haul
livestock and equipment as needed to support their ongoing livestock operations. This road also
provides the primary access to a network of roads and trails that have been developed over
time to support these livestock operations. On the south side of SR 152, an existing driveway
provides access to an existing unimproved road network that provides access to the Pacheco
Conduit. All movements at the intersections of these local roads with SR 152 within the Project
study area are unsignalized and some include left turn lane pockets.
3.18.1.2 Bicycle and Pedestrian Facilities and Transit Service
There are no existing or proposed bicycle paths or routes or pedestrian facilities along SR 152
within Santa Clara County. As part of Santa Clara Valley Transportation Authority’s (VTA) 2018
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.18-3

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.18
Transportation

Santa Clara Countywide Bicycle Plan, the bicycle routes referred to as “across barrier
connections” (i.e., problem spots or locations where new or improved bicycle crossings are
needed to improve bicycle connections and complete gaps in the bicycle network) proposed on
SR 152 were removed from the 2008 list of proposed connection improvements, due to very
low-density land use with no planned land use changes in that area to merit including any
bicycle infrastructure (VTA 2018). Merced County Association of Governments has two
proposed bicycle route segments proposed on SR 152 in their Regional Bicycle Transportation
Plan (2008), one in Los Banos and the second in Santa Nella, both of which are outside the
transportation study area for this Project.
The VTA provides light rail, bus, and paratransit service to Santa Clara County; however, there
are no transit services on SR 152 within the Project study area. Several local and regional bus
routes travel on SR 152 within the cities of Gilroy and Los Banos, but none operate along SR
152 through the Project study area.
3.18.1.3 Traffic Volumes
The annual average daily volume is 41,800 trips for SR 152 (Caltrans 2018). Existing peak hour
traffic volumes for SR 152 were obtained from California Department of Transportation
(Caltrans) Performance Measurement System (PeMS). September 2019 data at the SR
152/Kaiser-Aetna Road intersection is presented in Table 3.18-1 and is reflective of the most
current pre-COVID-19 volumes. The peak direction of traffic is westbound during the AM peak
hour and eastbound during the PM peak hour. The AM and PM peak hours were identified from
the PeMS data and adjusted, as necessary, to include construction work shifts when traffic
turning onto and from SR 152 at Kaiser-Aetna Road would be highest; the AM peak hour is 5:00
- 6:00 AM 1 and the PM peak hour is 4:00 - 5:00 PM (see Table 3.18-1). According to the 2018
Caltrans Census data, trucks account for approximately 15 percent of the traffic volumes within
the study limits (Caltrans 2018). The Transportation Appendix provides details on the PeMS
volumes and census data.
Table 3.18-1. Existing SR 152 Peak Hour Volumes per Direction
Direction

AM Peak Hour (veh/h)1,2

PM Peak Hour (veh/h)1,2

Eastbound

138

1,557

Westbound

1,849

725

Notes:
1
Additional information on SR 152 peak hour volume estimates is provided in the Transportation Appendix.
2
Source: 2019 Caltrans Performance Measurement System
Key:
SR 152 – State Route 152
veh/h = vehicles per hour

3.18.2 Regulatory Framework
Existing transportation programs, plans, regulations, and policies that apply to the Project are
summarized below. This information provides a context for the impact discussion related to
whether the Project conflicts with applicable policy or regulatory guidance.

The PeMS data shows the peak hour along SR 152 to be at 4:00am-5:00am. However, that data point is about 15 miles to the
east. By the time, travelers reach Kaiser-Aetna, it is close to 4:30 am for the westbound peak. In order to reflect the hour of greatest
impact, using 5:00-6:00am allows the analysis to capture the impact of the change in shifts for the construction workers.

1
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3.18.2.1 Federal Laws, Regulations, and Policies
There are no federal traffic and circulation regulations, plans, and policies that are applicable to
the Project.
3.18.2.2

State Laws, Regulations, and Policies

California Senate Bill 743/California Environmental Quality Act
Senate Bill (SB) 743, which became effective September 2013, initiated changes to the
California Environmental Quality Act (CEQA) Guidelines to establish new criteria for determining
the significance of transportation impacts. Specifically, SB 743 replaced automobile delay—as
described solely by LOS or similar measures of vehicular capacity or traffic congestion—with
vehicle miles traveled (VMT) as the recommended metric for determining the significance of
transportation impacts. The intent of the change is to help achieve statewide goals related to
infill development, the promotion of public health through active transportation, and the
reduction of greenhouse gas emissions.
The Governor’s Office of Planning and Research (OPR) adopted CEQA Guidelines
implementing SB 743 on December 28, 2018 (CEQA Guidelines Section 15064.3); statewide
implementation began July 1, 2020. The portions of the CEQA Guidelines that were revised and
are relevant to the Project state:
(a) Purpose. This section describes specific considerations for evaluating a project’s
transportation impacts. Generally, vehicle miles traveled is the most appropriate
measure of transportation impacts. For the purposes of this section, “vehicle miles
traveled” refers to the amount and distance of automobile travel attributable to a project.
Other relevant considerations may include the effects of the project on transit and nonmotorized travel. Except as provided in subdivision (b)(2) below (regarding roadway
capacity), a project’s effect on automobile delay shall not constitute a significant
environmental impact.
(b) Criteria for Analyzing Transportation Impacts.
(1) Land Use Projects. Vehicle miles traveled exceeding an applicable threshold of
significance may indicate a significant impact. Generally, projects within one-half mile
of either an existing major transit stop or a stop along an existing high quality transit
corridor should be presumed to cause a less than significant transportation impact.
Projects that decrease vehicle miles traveled in the Project study area compared to
existing conditions should be presumed to have a less than significant transportation
impact.
(2) Transportation Projects. Transportation projects that reduce, or have no impacts on,
vehicle miles traveled should be presumed to cause a less than significant
transportation impact. For roadway capacity projects, agencies have discretion to
determine the appropriate measure of transportation impact consistent with CEQA
and other applicable requirements. To the extent that such impacts have already
been adequately addressed at a programmatic level, such as in a regional
transportation plan EIR, a lead agency may tier from that analysis as provided in
Section 15152.
(3) Qualitative Analysis. If existing models or methods are not available to estimate the
vehicle miles traveled for the particular project being considered, a lead agency may
analyze the project’s vehicle miles traveled qualitatively. Such a qualitative analysis
would evaluate factors such as the availability of transit, proximity to other
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destinations, etc. For many projects, a qualitative analysis of construction traffic
maybe appropriate. (CEQA Guidelines, Section 15064.3[a][b])
To assist with implementation of the VMT metric, the OPR prepared a Technical Advisory on
Evaluating Transportation Impacts in CEQA (OPR 2018). OPR’s Technical Advisory
recommends that for land use projects a per capita or per employee VMT that is fifteen percent
below that of existing development may be a reasonable threshold. In making this
recommendation, OPR recognized that land use development projects (i.e., those involving
residential, office, and retail proposals) tend to have the greatest influence on VMT. For other
types of projects, lead agencies should consider the purposes in Public Resources Code
Section 21099(b)(1) (i.e., promote reduction of greenhouse gas emissions, the development of
multimodal transportation networks, and a diversity of land uses) in applying a threshold of
significance. Qualitative analyses are acceptable when methods do not exist for undertaking a
quantitative analysis.
Caltrans
Caltrans has jurisdiction over California state highway facilities including SR 152. In its 2020
memorandum on CEQA significance determinations, Caltrans concurred that VMT is the most
appropriate measure of transportation impacts under CEQA and required such assessment
along with a supporting induced travel analysis for capacity-increasing transportation projects on
the State Highway System (Caltrans 2020a). Attachment A to that memorandum includes a list
of project types not likely to lead to a measurable and substantial increase in vehicle travel and
would not require an induced travel analysis. Project types enumerated in Attachment A include
safety projects that do not add additional motor vehicle capacity, auxiliary lanes less than one
mile in length designed to improve safety, installation or reconfiguration of traffic lanes that are
not used for through traffic (e.g., left- and right-turn pockets, and installation of roundabouts
(Caltrans 2020a). Relevant to construction impacts, Caltrans offers the following guidance:
“Impacts associated with construction of a project may also require VMT analysis, particularly
for large projects or projects located a considerable distance from urbanized areas. Generally, a
qualitative analysis of VMT impacts associated from the construction of the project would be
appropriate. Vehicle trips used for construction purposes would be temporary, and any
generated VMT would generally be minor and limited to construction equipment and personnel
and would not result in long-term trip generation” (Caltrans 2020b).
While the VMT metric is appropriate for CEQA analyses, Caltrans does continue to use the level
of service (LOS) metric for operating state highway facilities to evaluate their operations and as
one of its measures of effectiveness (MOE). For a detailed description of the LOS methodology
for this Project, please see the Transportation Appendix.
Congestion Management Program
California Government Code 65088 requires that all urbanized counties in California prepare a
Congestion Management Program (CMP) in order to obtain each county’s share of the
increased gas tax revenues. The legislation requires that each CMP contain the following five
mandatory elements: 1) a system definition and traffic level of service standard element; 2) a
transit service and standards element; 3) a trip reduction and transportation demand
management element; 4) a land use impact analysis program element; and 5) a capital
improvement element. The Santa Clara County CMP is administered and managed by the VTA
when it assumed this responsibility through a new joint powers agreement among Santa Clara
County and its 15 cities (VTA 2017). The VTA establishes a standard LOS for all the CMP
roadway network, including freeways, urban arterials, County Expressways, and rural highways;
SR 152 is classified as a rural highway by VTA in Santa Clara County.
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Regional and Local Laws, Regulations, and Policies

Plan Bay Area 2040 and 2050
Plan Bay Area 2040 is the Bay Area’s Regional Transportation Plan/Sustainable Community
Strategy for the nine-county San Francisco Bay Area region. Prepared by the Association of Bay
Area Governments (ABAG) and the Metropolitan Transportation Commission (MTC), the plan
focuses on four key issues: the economy, the environment, housing, and transportation; outlines
strategies to accommodate increased growth in priority areas; seeks to improve multimodal
transportation options for these targeted areas; and strives to meet and exceed federal and
state requirements for improved air quality. During the preparation of this Draft EIR, MTC, and
ABAG have released a Final Plan Bay Area 2050 and the Final EIR has been published (MTC
2021).
Relevant to the Project study area, Plan Bay Area 2040 and 2050 identify investments for
maintaining, managing, and improving the region’s multi-modal transportation network and
proposes transportation projects and programs to be implemented with reasonably anticipated
revenue. There are no identified investments along SR 152 within the Project study area;
however, a planning and environmental study for the SR 152 Trade Corridor study by Caltrans,
Santa Clara Valley Transportation Authority, and the Council of San Benito County Governments
is evaluating new alignments for SR 152 between US 101 and SR 156 (to the south and west of
the Project study area) and eastbound truck climbing lanes at the Pacheco Pass (at the eastern
edge of the Project study area), both of which would improve travel for commercial, commuter,
and recreational traffic along the segment of SR 152 in the Project study area (Caltrans 2015).
Santa Clara Valley Transportation Authority
The VTA is an independent special district that operates light rail and bus transit services,
designs and funds highway and roadway improvements throughout Santa Clara Valley, and
oversees several transportation programs such as the CMP, Valley Transportation Plan 2040
(VTA 2014), Bicycle Program, and Pedestrian Program (VTA 2019). The CMP is described
above under applicable state programs and does not identify any programs, improvements, or
service levels for SR 152. The Valley Transportation Plan was developed as a long-range
countywide transportation plan, which also includes highway system program development and
highway capital program. VTA identified 52 projects in its financially constrained list of projects
to improve system operations, increase efficiency in key corridors and enhancements that
relieve congestion, alleviate bottlenecks, and increase safety. Two of the identified capital
projects (new SR 152 alignment between SR 156 and US 101 and eastbound SR 152 climbing
lane at Pacheco Pass) are encompassed in the SR 152 Trade Corridor Study, described above.
VTA’s bicycle and pedestrian programs do not identify any improvements for SR 152 within the
Project study area.
Santa Clara County General Plan
The Santa Clara County General Plan identifies long-range goals, policies, and implementation
programs for the County’s growth, development, and open space and resource management.
The plan’s Transportation Element addresses the County’s transportation network and facilities
and provides policy guidance for their development and operation. The element contains the
following policies relevant to the Project study area:
•

C-TR 12: It is the goal of this plan to achieve an LOS no lower than D at peak travel
periods on city streets, county roads, expressways, and state highways. However, in
certain instances, a lower level of service may be acceptable when LOS D cannot
practically be achieved.
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R-TR-9: Rural roads should be designed and built to standards that will assure driving
safety and provide access for emergency vehicles.

3.18.3 Environmental Impacts and Mitigation Measures
The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
mitigation measures, and supporting references related to transportation resources.
3.18.3.1 Methods and Assumptions
Because the Project is a large-scale water supply capital improvement that is not a long-term
generator of trips beyond those necessary for construction and operation, unlike land
development projects which can have a substantial change in travel demand post construction,
the impacts of the Project focus almost entirely on the construction period. Additionally, because
road improvements are only proposed within the traffic study area in Santa Clara County,
transportation effects in other portions of SR 152 are not evaluated.
To evaluate these impacts, this transportation assessment compares Project-related
construction worker and truck trips, as well as the various road/access improvements, to state,
regional, and local plans, programs, and policies, and qualitatively evaluates whether Project
trips or transportation components might impede, thwart, or otherwise preclude implementation
of the relevant plans.
Vehicle trips associated with the construction and operation of the Project are also compared to
existing and future traffic volumes along SR 152 to determine whether they would contribute a
substantial increase in vehicle travel. This assessment is performed to comply with SB 743 and
is closely related to the air quality and greenhouse gas analyses in Sections 3.4 and 3.10,
respectively.
As explained in Section 3.18.2, the VMT metric concentrates on land development and projectlevel and long-term planning decisions that support achieving the state’s climate and air quality
goals in accordance with SB 375. The 2018 OPR Technical Advisory offers recommendations
for evaluating VMT for residential, office, retail, and mixed-use developments—those uses that
have the greatest influence on VMT. For these uses, the types of trips, the typical lengths of
those trips, and, hence, the VMT are well understood, as are means of reducing VMT. For large
infrastructure projects such as the Project, VMT is a function of the number and length of trips
to/from construction personnel residences, to/from various construction equipment suppliers,
to/from different quarries for materials, to/from waste disposal facilities, and to/from other
sources of construction materials during the temporary construction period. Similarly, the
frequency of limited trips for inspections and maintenance of the facilities and distance to/from
personnel’s residences or offices are the drivers of VMT post construction.
As such, the Project does not lend itself neatly to a VMT analysis that seeks to analyze longterm travel patterns. For these types of projects, where quantification is not as straightforward, a
qualitative approach is acceptable and is performed by comparing Project-related trips to those
on SR 152, which is the only major roadway providing access to, and through the Project study
area.
The Project also includes SR 152/Kaiser-Aetna Road intersection roadway improvements. As
provided in CEQA Guidelines Section 15064.5(b)(2), transportation projects that reduce, or have
no impacts on, vehicle miles traveled should be presumed to cause a less than significant
transportation impact. For roadway capacity projects, agencies have discretion to determine the
appropriate measure of transportation impact consistent with CEQA and other applicable
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requirements. This assessment includes a qualitative discussion of the Project’s potential to
result in roadway capacity increases and induced travel due to SR 152 intersection
improvements.
Furthermore, as provided in CEQA Guidelines Section15064.5(b)(3), for many projects, a
qualitative analysis of construction traffic may be appropriate. However, as described in the
Regulatory Framework, the County, VTA, and Caltrans still have the LOS metric in their planning
documents to understand how the transportation network performs; therefore, construction
period LOS analysis is presented in the Transportation Appendix for informational purposes and
has no bearing on the level of significance of CEQA impacts.
Finally, this section contains a qualitative assessment of the Project’s potential to result in
hazardous conditions by introducing a design feature or element that could pose a safety risk for
travelers or result in inadequate emergency access. This assessment considers the design
standards and guidelines used by Valley Water in developing the proposed roadway
improvements on SR 152.
Applicable Design and Implementation Features
Design and implementation features (DIF) include Valley Water Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. Applicable DIFs are applied to evaluate whether impacts are significant premitigation. Section 2.3.4 provides a full description of the DIFs. The following DIFs would be
applicable to transportation:
•

PAMM TR-1: Traffic Management Plan – This PAMM will require preparation and
implementation of a Transportation Management Plan to minimize traffic delays and
safety hazards that may result from lane restrictions or closures in the work zone.

•

PAMM TR-2: Ridesharing Program – This PAMM will require a Ridesharing Program to
reduce the number of single occupancy vehicle trips by the workers traveling to and from
the Project site with at least 90 percent of all worker vehicle trips being shared by at
least two workers.

•

PAMM TR-3: Road Repair – This PAMM will require repair and/or restoration of public
right-of-way to pre-construction conditions upon completion of construction. Valley Water
shall inspect and document the condition of Kaiser-Aetna Road prior to and after
completion of the Project. At a minimum, roads damaged by the Project shall be repaired
to a structural condition equal to that which existed prior to the Project construction
activities at no expense to the owner(s).

3.18.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or alternatives to the Proposed Project would have significant
impacts on transportation resources if it were to:
•

Conflict with a program, plan, ordinance, or policy addressing the circulation system,
including transit, roadway, bicycle, and pedestrian facilities.

•

Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision (b).

•

Substantially increase hazards due to a geometric design feature (e.g., sharp curves or
dangerous intersections) or incompatible uses (e.g., farm equipment).
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Result in inadequate emergency access.

3.18.3.3 Topics Eliminated from Further Discussion
The following topics related to transportation that are included in the significance criteria listed
above were eliminated from further consideration, because the facilities addressed by this topic
do not exist within the Project transportation study area and, thus, would not be affected by the
Project.
•

Transit, bicycle, and pedestrian facilities

3.18.3.4 Impacts
Table 3.18-2 provides a summary of transportation impacts and associated mitigation measures
with implementation of the Proposed Project, No Project Alternative, or alternatives to the
Proposed Project. Table 3.18-2 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are more or less severe than those
of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of
Project facilities or from long-term operations and maintenance.
Table 3.18-2. Summary of Transportation Impacts and Mitigation Measures
Level of
Significance
Impact
Alternative
Mitigation Measure
Before
1
Mitigation

Level of
Significance
with Mitigation1

Proposed
Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Impact Tran-1: Conflict
with a program, plan,
ordinance, or policy
addressing the circulation
system

Impact Tran-2: Conflict or
be inconsistent with CEQA
Guidelines Section
15064.3, subdivision (b)
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Table 3.18-2. Summary of Transportation Impacts and Mitigation Measures (contd.)
Level of
Proposed
Level of
Significance
Impact
Project and
Mitigation Measure
Significance
Before
Alternatives
with Mitigation1
Mitigation1

Impact Tran-3:
Substantially increase
hazards due to a
geometric design feature
(e.g., sharp curves or
dangerous intersections)
or incompatible uses (e.g.,
farm equipment)

Proposed
Project

NI

--

NI

No Project Alt

NI (=)

--

NI (=)

Alt A

NI (=)

--

NI (=)

Alt B

NI (=)

--

NI (=)

Alt C

NI (=)

--

NI (=)

Alt D

NI (=)

--

NI (=)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (+)

--

LTS (+)

Alt B

LTS (+)

--

LTS (+)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (+)

--

LTS (+)

Impact Tran-4: Result in
inadequate emergency
access

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more severe, or
less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe impact
determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LTS = Less than significant
NI = No impact

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Construction
The Project would construct an upstream hardfill dam to support a 140,000-acre-foot reservoir.
As part of the construction of the dam and related facilities, various road improvements would
be needed to facilitate access by construction crews, equipment, and materials. The primary
access to the dam site at SR 152/Kaiser-Aetna Road would be improved by constructing a
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paved tight diamond interchange with an overpass consistent with Caltrans standards. While
these improvements are being constructed, access along SR 152 and Kaiser-Aetna Road would
still be available. This permanent interchange would be completed early in the construction
phasing plan, so that it could be used during the construction of the dam. This road
improvement would also provide long-term access to Kaiser-Aetna Road for the public, as well
as the dam and other facilities for operations and maintenance activities. A new paved frontage
road connecting SR 152 access improvement at Kaiser-Aetna Road to a network of permanent
paved roads would provide access to the spillway, dam crest, pump station and other facilities
after construction. Section 3.2.7 of the Alternatives Development and Project Description
Appendix provides a detailed description of the access improvements included in the Proposed
Project.
Proposed roadway and access improvements and their construction during the approximately
7.3-year construction period would not affect the applicable programs, plans, ordinances,
policies, or regulations described in Section 3.18.2. None of these plans and programs
specifically address SR 152, which functions within the Project study area as an expressway
through rural/open space portions of Santa Clara and San Benito Counties. As a result,
construction of the Proposed Project and the related transportation improvements would have
no impact on adopted transportation plans, policy direction, or ordinances.
In addition, the increase in traffic volumes along SR 152 during construction of the Proposed
Project would not conflict with a program, plan, ordinance, or policy addressing the circulation
system. The Valley Transportation Congestion Management Plan and the Valley Transportation
Plan are long range plans and programs that do not discuss temporary congestion or traffic
related to construction. Therefore, the Proposed Project would have no impact on adopted
measures of effectiveness for the performance of the street and highway system.
Based on the above analysis, construction of the Proposed Project would not conflict with a
program plan, ordinance, or policy addressing the circulation system, and there would be no
impact.
Operations
After the completion of construction, the temporary construction traffic increase due to the
construction workers and construction materials trips would cease. The permanent proposed
roadway improvements would provide improved safety for users of the Kaiser-Aetna Road
intersection. The permanent road network developed for the Proposed Project would provide
improved access routes for periodic inspections and maintenance of the new dam and
associated facilities. Periodic use of the permanent road network by Valley Water and other
authorized personnel would continue to access the dam site and its related facilities but would
not generate an overall increase of traffic along SR 152. Maintenance activities would generally
include facility and equipment inspections, preventive maintenance, and repairs. Postconstruction operation and maintenance of the Proposed Project facilities is estimated to require
an average of one worker vehicle trip per month to conduct inspections and maintenance of
facilities.
The long-term traffic on SR 152 associated with the Proposed Project after construction would
be negligible. Because the Proposed Project’s transportation effects after the construction
period would be negligible, they would not conflict with the automobile-related performance
measures in the relevant planning documents and there would be no impact.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
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Construction
During the construction period, trips via SR 152 would be needed throughout the Project study
area to bring equipment and materials to the staging areas and construction sites, to haul
excavated soils to identified disposal sites, and to bring construction personnel to and from the
construction sites. With the exception of construction related to powerlines and water
conveyance facilities, all construction traffic would access the Project site from SR 152 at the
intersection with Kaiser Aetna Road once the permanent interchange is completed. This
intersection is 35 miles from the nearest community to the east (Los Banos), approximately 25
miles from the nearest community to the west (Gilroy), and approximately 15 miles to the south
(Hollister).
Valley Water’s construction contractor(s) would be responsible for selecting vendors, suppliers,
and subcontractors for construction materials, equipment, and workers. These vendors,
suppliers, and subcontractors could come from throughout the Bay Area and the Central Valley,
indicating that travel distances to the Project site could be from near and far, and from the west
along US 101 and from the east along SR 99 and I-5. Although some on-site construction
equipment (e.g., large excavators) and materials (e.g., pumps, power poles) may be sourced
from broader geographical areas, the majority of construction materials (e.g., cement, sand,
gravel) would be sourced locally (e.g., from quarries in Los Banos, Hollister, and surrounding
areas). Larger markets where equipment could support the Project include the San Francisco
South Bay (e.g., San Jose) approximately 50 miles to the northwest, Salinas approximately 40
miles to the southwest, and Central Valley communities (e.g., Modesto and Merced)
approximately 65 miles to the east/northeast. To be conservative, the air quality and greenhouse
gas analyses presented in Sections 3.4 and 3.10, respectively, assume that the construction
equipment may need to come from even further away (i.e., 80 miles from the north [Pleasanton]
and 100 miles from the southeast [Fresno]).
As a result, opportunities to substantially lessen VMT during the construction period are limited,
as the supplier markets are distant from the construction area and the choice of construction
contractors by Valley Water would depend on a number of factors, including availability when
the work is scheduled. Nevertheless, based on other similar projects, construction personnel
have shared rides between their trip origins and construction sites, and this same practice would
be required as part of PAMM TR-2 (see Section 2.3.4 for a full description of this PAMM) and is
reflected in the following analysis and detailed in the Transportation Appendix.
Table 3.18-3 presents the number of vehicle trips for the Proposed Project and alternatives
during the peak construction period. Table 3.18-3 also shows that the increase in daily traffic
volumes during the construction period could increase by approximately 800 to 986 per day,
depending on the alternative. As indicated above, these trips would be at least 30 miles for most
trips and potentially up to 80 to 100 miles for the needed equipment due to the relatively remote
construction area and would result in a noticeable temporary increase in VMT. Existing VMT
along SR 152 is already relatively high, because the trips are made by long-distance
commuters, truck drivers traveling to/from I-5 and the Central Valley, and recreationists driving
from the Bay Area or the Central Valley. SR 152 historically has been and will continue to be a
heavily used truck corridor, because it provides one of the few east-west connections between
US 101 and I-5. With housing costs becoming less affordable in the Bay Area, a growing
number of employees in the South Bay job markets are commuting from Merced and San
Benito Counties via SR 152. The commute distance between Los Banos and San Jose is
approximately 80 miles, indicating that commuter trips currently using SR 152 already result in a
relatively high VMT. Thus, trip lengths for Project construction workers of at least 30 miles would
be less than the existing long-distance commutes and deliveries. The trip lengths for Project
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construction equipment of at least 80 miles would be comparable to the existing long-distance
commutes but less than the existing long-distance deliveries by truck drivers.
Based on this assessment of travelers along SR 152 and their reasonable origins and
destinations, the overall average trip lengths for Project construction would likely be less than
that of existing travelers. However, to be conservative, the construction trip lengths can be
assumed to be similar to the trip lengths of existing travelers. As a result, the change in VMT
between the existing travelers and the Project construction-related travel would be
predominantly a function of the increase in the number of trips. As indicated in Table 3.18-3, the
number of trips along SR 152 would increase existing average daily trips by 1.9 percent to 2.4
percent. Based on the conservative assumption that the average Project construction trip
distance is similar to existing trips, VMT would likewise increase by 1.9 percent to 2.4 percent.
However, this increase, as well as the contribution to air pollutant and greenhouse gas
emissions and to energy consumption would persist only during the construction period. Post
construction, these trips and the associated VMT would cease to exist. Caltrans in its guidance
for implementing SB 743 indicates that “Vehicle trips used for construction purposes would be
temporary, and any generated VMT would generally be minor and limited to construction
equipment and personnel and would not result in long-term trip generation” (Caltrans 2020b).
Because a primary goal of VMT reduction is to reduce air quality and lessen greenhouse gas
emissions, further information on construction VMT impacts of the Project is presented in
Section 3.4 and 3.10 analyses.
Table 3.18.3. Construction Trips on SR 152 by Alternative for Peak Construction Period
Proposed
Alternative Alternative Alternative Alternative
Item
Project
A
B
C
D
Maximum Construction Truck Trips
Per Day1

410

329

303

438

340

Maximum Construction Worker
Trips Per Day1

390

594

556

390

646

Total Maximum Construction Trips
Per Day1

800

923

859

828

986

% of Existing Annual Average Daily
Truck Traffic on SR 1522

6.5

5.2

4.8

7.0

5.4

% of Existing Annual Average Daily
Traffic on SR 1522

1.9

2.2

2.1

2.0

2.4

% of 2027 Annual Average Daily
Traffic on SR 1523

1.2

1.4

1.3

1.3

1.5

Notes:
1
Maximum Total Construction Trips/Year = Maximum Total Construction Truck Trips/Year + Maximum Total Construction Worker
Trips/Year. The maximum number of trips for the Proposed Project, Alternative A, Alternative B, and Alternative C is anticipated in
Year 4; and for Alternative D, in Year 6.
2
Existing annual average daily volumes derived from 2018 Caltrans census data = 41,800 trips, of which approximately 15 percent
are trucks.
3
2027 is the anticipated year when construction activities would peak for the Proposed Project and Alternatives A, B, and C
(Alternative D peak construction year would occur in 2029); comparing future peak daily construction trips against a future
baseline without the action alternatives provides an indicator of the action alternative’s contribution to, and effects on, SR 152
traffic volumes. The future SR 152 traffic volumes for 2027 were derived by AECOM assuming a 5 percent annual growth rate
from the 2018 Caltrans census data.
For additional information see Transportation Appendix.
Key:
% = percent
SR 152 = State Route 152
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Operations
VMT associated with operation of the Proposed Project would be a function of the frequency of
inspection and maintenance of the expanded reservoir and associated facilities. As described in
Section 3.4 of the Alternatives Development and Project Description Appendix, inspection and
maintenance would be weekly during the first year after the facilities become operational,
tapering off to monthly through years two through five, and thereafter averaging one worker
vehicle trip per month. Assuming these trips are made from the Valley Water office, the total
round trip for an inspector or maintenance worker would be approximately 100 miles. Compared
to the existing and future trips and distances traveled by long distance commuters and truck
drivers to/from I-5 and the Central Valley, these operational trips would contribute a de minimis
increment and would be very similar to the baseline condition. As described earlier under the
construction analysis, there has been a growing trend for commuters from San Benito County to
travel to the South Bay job markets via SR 152. The commute distance between Los Banos and
San Jose is approximately 80 miles, indicating that commuter trips currently using SR 152
already involve a relatively high VMT. Thus, trip lengths for operation of the Proposed Project
would not be dissimilar to these long-distance commutes.
The permanent transportation improvements at SR 152 and Kaiser-Aetna Road would not be
expected to increase capacity and induce additional vehicle miles traveled because the intent of
the improvements is to enhance safety by separating preferential vehicles (e.g., trucks) from
general vehicles and avoiding potential conflicts between turning movements onto and from SR
152. Furthermore, because of its remote location and because there are no known proposed or
planned land use changes along SR 152 by Santa Clara County, the SR 152/Kaiser-Aetna
Road intersection improvements would not induce additional travel or increase VMT. Existing
and projected trips through the project’s transportation study area are primarily a function of SR
152’s role as a route for long-haul truck deliveries, a commuter route between Merced/San
Benito counties and Santa Clara County, and an access route for recreationists visiting the
nearby parks and wilderness areas. These trips would occur whether or not the permanent
improvements at SR 152/Kaiser-Aetna Road are implemented. The presence of the proposed
tight diamond interchange would not be a reason for additional trips to be made along this
corridor.
The Proposed Project would have no impact on multimodal transportation networks or altering
land use patterns and the diversity of uses. The Proposed Project’s increase in constructionrelated VMT would be temporary and would not contribute to a long-term change in VMT; and
because it is a large infrastructure project, it would have little long-term effect on air quality and
greenhouse gas benefits related to long-term reductions in VMT. Because the increase in VMT
during construction would be temporary, and there would be a de minimis effect on VMT during
operations, the Proposed Project would not conflict with or be inconsistent with CEQA
Guidelines Section 15064.3(b), and the impact of the Proposed Project would therefore be less
than significant.
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Construction
The Proposed Project would improve the SR 152/Kaiser-Aetna Road intersection, as well as a
driveway that would be used to access the proposed Pacheco Conduit Tie-in Access Road. At
the Kaiser-Aetna Road intersection, there are stop signs and left turn lanes on both east-bound
and west-bound lanes of SR 152. These features would not be adequate to accommodate the
volume of trips related to Project construction, particularly eastbound trips turning left to go north
on Kaiser-Aetna Road to the junction with the new frontage road that would provide access to
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the construction area associated with the new dam and associated facilities. To address traffic
impacts at this intersection, the Proposed Project includes a permanent paved tight diamond
interchange with an overpass over SR 152 designed to Caltrans standards and specifications.
The existing at-grade intersection of SR 152/ Kaiser Aetna Road would be fully operational
during the construction of the permanent diamond interchange for general public and
construction vehicles. Hence, access to Bells Station Market and Henry W. Coe State Park
would be maintained. Detailed construction staging and traffic control measures would be
developed pursuant to PAMM TR-1 to minimize traffic operational impacts on SR 152 and on
Kaiser Aetna Road during the final design phase for Caltrans review and approval.
The Proposed Project would improve an existing private driveway accessed from the eastbound lanes SR 152 to provide access to the proposed Pacheco Conduit Tie-in Access Road.
This driveway has a “right in/right out” entrance/exit restriction, meaning vehicles can only enter
via eastbound SR 152, and can only exit back onto eastbound SR 152. The driveway would be
widened and improved to Caltrans standards for driveways connecting with a state highway and
would allow for the accommodation of construction trucks. Other improvements include
widening and as-need grading the driveway and shoulder as a result of the highway widening.
An existing gate on the driveway would be relocated about 75 feet south to allow large
construction trucks to pull into the driveway without obstructing SR 152.
The Proposed Project would also provide permanent dam access roads and temporary
construction access roads. The road improvements would address the increased construction
traffic needs along SR 152, as well as maintain and improve private property access roads that
would be used for alternative access to the North Fork Pacheco Creek watershed once existing
roads (e.g., North Fork Pacheco Creek Road) would be inundated by the reservoir expansion.
Improvements to the SR 152/Kaiser-Aetna Road intersection as well as the Pacheco Conduit
Tie-In Access Road would reduce potential hazards by allowing vehicles traveling along SR 152
to experience continued traffic flow along SR 152 without interference by construction traffic. All
improvements would adhere to Caltrans Standards and Specifications and therefore would not
result in geometric design features that could substantially increase hazards for motorists. None
of the improvements would create any hazards due to design features, and improvements
would be compatible with the existing use of the roadways. Strict adherence to these standards
and guidelines would avoid or minimize safety risks such as inadequate turning radii, improperly
designed deceleration/acceleration lanes, and inadequate sight distances. Similarly, standard
practices (see information below for PAMM TR-1) to ensure safe travel along active roadways,
including warning signage, traffic controls, detours, flaggers, reduced travel speeds, and
construction phasing, would maintain emergency access along SR 152.
In addition, during the construction of these roadway improvements, PAMM TR-1 be
implemented to ensure the safety of construction workers, travelers on SR 152, and property
owners and visitors using the connecting roads. The Traffic Management Plan requires Valley
Water to coordinate with Caltrans through all aspects of construction. Key components of this
plan include signage and flaggers to regulate both construction and through traffic, provisions
for the nighttime work, and implementation of a Construction Zone Enhanced Enforcement
Program (COZEEP).
The changes made to the transportation facilities are intended to accommodate construction
vehicles and to separate regular traffic from construction traffic. The network modifications
would be designed to Caltrans specifications and accommodate oversize loads and large
vehicles needed to transport 90-foot-long power poles. No other use of these improvements by
vehicles other than those related to construction activities or property owner access is foreseen
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so that no impact due to incompatible uses would occur. In summary, as result of adherence to
Caltrans design standards and safety components of the Traffic Management Plan, construction
of the Proposed Project would have no impact on traffic hazards.
Operations
The proposed diamond interchange at SR 152/Kaiser-Aetna Road and the driveway
improvements for the Pacheco Conduit Tie-in Access Road would be permanent and remain in
place after construction of the Proposed Project. The interchange would continue to provide a
safe access to the driveway for Bells Station Market and Kaiser-Aetna Road on either side of
SR 152. The driveway improvements at the Pacheco Conduit Tie-in Access Road would
continue to provide safe access for maintenance vehicles and private property owners. All
improvements would be designed and constructed to Caltrans Standards and Specifications
and would not substantially increase hazards due to a geometric design feature or an
incompatible use. The operation of the Proposed Project would therefore have no impact on
traffic hazards.
Impact Tran-4: Result in inadequate emergency access.
Construction
During construction of the Proposed Project, access for emergency vehicles would be
maintained on SR 152 and Kaiser-Aetna Road. In conjunction with construction of the new dam
and clearing for the new reservoir, the North Fork Pacheco Creek Road that accesses the
northern portion of the North Fork Pacheco Creek watershed and is used by emergency
vehicles would be restricted periodically as a result of construction and clearing activities.
Similar restrictions would occur as a result of road improvements to the alternative access
routes that intersect with Kaiser-Aetna and Fifield Roads. As stated in Section 2.3.4, PAMM TR1 would require construction activities to be coordinated with the California Highway Patrol, CAL
FIRE, and other state and local agencies that provide public and/or emergency services to
Santa Clara, San Benito, Merced, and Stanislaus Counties. The agencies would be notified of
the timing, location, and duration of construction activities and any potential roadway closures.
During construction, temporary or long-term shoulder closures would occur on both eastbound
and westbound directions on SR 152 during daytime or nighttime, while travel lane closures
would only occur during nighttime and weekends. PAMM TR-1 would include requirements for
advance warning signs, construction area signs and changeable message signs that would be
placed at appropriate locations to alert traffic to these conditions. These coordination and traffic
control measures would protect emergency access, although the heavy truck movements and
number of construction workers along SR 152 may occasionally slow emergency response or
affect access. Therefore, the Proposed Project would have a less-than-significant impact.
Operations
The use of heavy trucks and other construction vehicles needed for the Proposed Project on
local roads could adversely affect road conditions, damage pavement, and necessitate earlier or
more frequent road repairs, which collectively could impair long-term emergency access (e.g., to
Henry W. Coe State Park via Kaiser-Aetna Road). PAMM TR-3 would require that local roads
damaged during construction activities be repaired and restored to their pre-construction
condition, thereby maintaining existing levels of emergency access. With implementation of
PAMM TR-3, there would be no long-term impact on emergency access associated with road
damage during construction.
During operation of the Proposed Project, access for emergency vehicles would be maintained.
Implementation of the Proposed Project access improvements would not result in changes to
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the existing circulation patterns or emergency access after construction is completed. The
Proposed Project’s road improvements would not degrade, but rather improve, long-term
operational access to the new or improved facilities compared to baseline conditions. There
would be no impact from operation of the Proposed Project.
No Project Alternative
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, nor would any of the roadway access improvements be constructed. Pacheco
Pass Water District (PPWD), Valley Water, and San Benito County Water District (SBCWD)
would continue to operate and maintain their existing facilities to deliver water supply to
customers. Since there would be no change to the existing transportation conditions, there
would be no conflict with a program plan, ordinance, or policy addressing the circulation system.
There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, nor would any of the roadway access improvements be constructed. PPWD,
Valley Water, and SBCWD would continue to operate and maintain their existing facilities to
deliver water supply to customers. Since there would be no construction and no change in
inspection and maintenance schedules or staff or related travel, there would be no conflict or
inconsistencies with CEQA Guidelines section 15064.3. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, nor would any of the roadway access improvements be constructed. PPWD,
Valley Water, and SBCWD would continue to operate and maintain their existing facilities to
deliver water supply to customers. Since there would be no change to the existing roads,
intersections, or driveways in the Project study area, there would be no increase in hazards due
to geometric design features or incompatibles uses. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Tran-4: Result in inadequate emergency access.
Under the No Project Alternative, Valley Water would not construct and operate a new dam, or
related facilities, nor would any of the roadway access improvements be constructed. PPWD,
Valley Water, and SBCWD would continue to operate and maintain their existing facilities to
deliver water supply to customers. Since there would be no change to Project study area
roadways, intersections, or driveways or travel on these facilities, there would be no change to
emergency access. There would be no impact.
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Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Construction
Alternative A would include the construction of an upstream earthfill dam and development of a
140,000-acre-foot reservoir. Similar to the Proposed Project, Alternative A would also include
various road improvements such as construction of the permanent frontage road, dam access
roads, Pacheco Conduit Tie-in Access Road, auxiliary access roads, improved property access
roads, and SR 152/Kaiser Aetna Road interchange improvements (see Section 3.2.7 of the
Alternatives Development and Project Description Appendix for further details). The SR 152
access improvements for Alternative A would include a temporary overcrossing compliant with
Caltrans standards at the SR 152/Kaiser-Aetna Road intersection. Unlike the Proposed Project,
this temporary overcrossing, including bridge sections, would be removed following the
construction period. In addition to the bridge over SR 152, the existing eastbound and
westbound left turns onto Kaiser-Aetna Road and the private driveway would be removed
temporarily. Similar to the Proposed Project, PAMM TR-1 would be applicable to this alternative
to minimize or avoid construction-related impacts, including providing access to private
driveways when needed. Also, SR 152 and Kaiser-Aetna Road would continue to be accessible
while these road improvements are under construction, and the temporary road improvements
under Alternative A would be completed early in the construction phasing plan, so that they
could be used during the construction of the dam and other facilities.
The construction of roadway and access improvements under Alternative A would not affect the
applicable programs, plans, ordinances, policies, or regulations described in Section 3.18.2.
None of these plans and programs specifically address SR 152, which functions in the Project
study area as an expressway through a rural/open space portion of Santa Clara County. As a
result, construction of Alternative A and the related transportation improvements would have no
impact on adopted transportation plans, policy directions, or ordinances.
The increase in traffic volumes along SR 152 during the construction of Alternative A would not
conflict with a program plan, ordinance, or policy addressing the circulation system, presented in
Section 3.18.2. The Valley Transportation CMP and the Valley Transportation Plan are long
range plans and programs that do not discuss temporary congestion or traffic related to
construction. Therefore, construction of Alternative A would have no impact on adopted
measures of effectiveness for the performance of the street and highway system.
Operation
Once the construction of the dam and related facilities are completed, the temporary
overcrossing at SR 152 and Kaiser-Aetna Road would be removed and the transportation
facilities at this intersection (including the turning lanes) would be restored to existing conditions.
A small amount of daily maintenance workers would continue to access the dam site and its
related facilities but would generate a negligible increase of traffic along SR 152. Maintenance
activities would generally include facility and equipment inspections, preventive maintenance,
and repairs. Post-construction operation and maintenance of Alternative A facilities is estimated
to require an average of one worker vehicle trip per month to conduct inspections and
maintenance of facilities. Because Alternative A’s transportation effects after the construction
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period would be negligible, they would not conflict with the automobile-related performance
measures in the relevant planning documents. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. During
construction, the Proposed Project and Alternative A would both temporarily increase traffic
along SR 152 due to the construction trucks and construction workers traveling to and from the
Project study area; however, the temporary increase would not conflict with a program, plan,
ordinance, or policy addressing the circulation system. During operation, the Proposed Project
and Alternative A would both have a small amount of traffic, estimated to require an average of
one worker vehicle trip per month, which would be a negligible increase in traffic along SR 152,
and therefore would not conflict with a program, plan, ordinance, or policy addressing the
circulation system.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
Construction
During the construction period for Alternative A, VMT would increase along SR 152 in order to
bring equipment and materials to the staging areas and construction sites, to haul excavated
soils to identified disposal sites, and to bring construction personnel to and from the construction
sites. With the exception of construction related to powerlines and water conveyance facilities,
all construction traffic would access the Project construction sites from SR 152 at the
intersection of Kaiser Aetna Road once the temporary interchange is completed. While the
number of construction-related trips would increase by a relatively small percentage over
existing trips on SR 152 (see Table 3.18-3), the length of those trips, which is the other factor
contributing to VMT, is highly variable, because it would depend on the location of the
construction workers, the construction material sites, the equipment suppliers, as well as the
construction waste and recycling locations.
As previously discussed under Impact Tran-2 for the Proposed Project, the construction trip
lengths would be similar to or less than the existing commuter or long-haul delivery truck trips
on SR 152, and construction personnel would be required to share rides between their trips
origins and construction sites as required as part of PAMM TR-2. Using the same conservative
assumption regarding trip lengths as for the Project, Alternative A would temporarily increase
construction related VMT by approximately 2.2 percent over existing VMT, compared to the
Project which would increase VMT by approximately 1.9 percent.
Operations
VMT associated with operation of Alternative A would be a function of the frequency of
inspection and maintenance of the expanded reservoir and associated facilities. As described in
Section 3.4 of the Alternatives Development and Project Description Appendix, the inspection
and maintenance needs would be weekly during the first year after the facilities become
operational, tapering off to monthly through years two through five, and thereafter averaging one
worker vehicle trip per month. Thus, long term operations for Alternative A would have a
negligible effect on VMT along SR 152 and would be very similar to the baseline condition.
Alternative A would temporarily increase VMT but in the long term (following construction of the
alternative), it would have a negligible effect on VMT. Furthermore, because Alternative A is a
water supply improvement project and not a land development project that would influence VMT,
it would not adversely affect the state’s other goals for shifting to the VMT metric, such as
promoting multimodal travel, altering land use patterns, and promoting smart growth principles
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to improve air quality and reduce greenhouse gas emissions. Because the increase in VMT
during construction would be temporary, and there would be a de minimis effect on VMT during
operations, Alternative A would not conflict or be inconsistent with CEQA Guidelines Section
15064.3, subdivision (b) and its VMT impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a greater impact than the
Proposed Project. During construction, the Proposed Project and Alternative A would both
temporarily increase VMT. Alternative A would temporarily increase VMT by about 2.2 percent
compared to the 1.9 percent for the Proposed Project. Since Alternative A would have a greater
number of total maximum construction trips per day than the Proposed Project (Table 3.18-3),
Alternative A would have a greater impact that the Proposed Project. However, the temporary
increase in VMT for the Proposed Project and Alternative A would not conflict or be inconsistent
with CEQA Guidelines Section 15064.3, subdivision (b); therefore, the impact would be less
than significant. During operation, the Proposed Project and Alternative A would both have a
negligible effect on VMT and therefore would not conflict or be inconsistent with CEQA
Guidelines Section 15064.3, subdivision (b).
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Construction
Alternative A would improve several access roads along SR 152, mainly the SR 152/KaiserAetna Road intersection during construction. See discussion in Proposed Project Impact Tran-3
for the other access improvements that also pertain to Alternative A.
The existing SR 152/Kaiser-Aetna Road intersection, with no stop controls or signals, would not
be adequate to accommodate the volume of trips related to Alternative A construction,
particularly eastbound trips turning left to go north along Kaiser-Aetna Road to the construction
sites. As a result, Alternative A would include a temporary overcrossing over SR 152 west of the
existing SR 152/Kaiser-Aetna Road intersection, consistent with Caltrans Standards.
Additionally, advance warning signs, construction area signs and changeable message signs
would be placed at appropriate locations to alert traffic of the new traffic and construction
conditions during the construction period of Alternative A. See Section 3.2.7.1 of the Alternatives
Development and Project Description Appendix, for a detailed description of the temporary
overcrossing and intersection configuration.
In addition, during the construction of these roadway improvements, PAMM TR-1 would be
implemented to ensure the safety of the construction workers, travelers on SR 152, and
property owners and visitors using the connecting roads. The changes made to the
transportation facilities for Alternative A are intended to accommodate construction vehicles and
to separate regular traffic from construction traffic. They are designed to Caltrans specifications
and would accommodate oversize loads and large vehicles needed to transport 90-foot-long
power poles. No other use of these improvements by vehicles other than those related to
construction activities or property owner access is anticipated or foreseen so that no impact due
to incompatible uses would occur. In summary, as a result of adherence to Caltrans design
standards and PAMM TR-1, construction of Alternative A would have no impact on hazards due
to geometric design features or incompatible uses.
Operations
Alternative A proposes a temporary modification at SR 152/Kaiser-Aetna Road that would be
removed after completion of the upgraded dam and related facilities. The intersection would
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operate as it does currently, with connections on either side of SR 152, and would not be
impacted by the negligible traffic volume for the maintenance and operations. The driveway
improvements at the Pacheco Conduit Tie-in Access Road would continue to provide safe
access for maintenance vehicles and private property owners. All improvements would be
designed and constructed to Caltrans Standards and Specifications and would not substantially
increase hazards due to a geometric design feature or an incompatible use. As result, long-term
operations of the Alternative A would have no impact on hazards due to a geometric design
feature or incompatible uses.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. They would
both improve several access roads along SR 152, but mainly the SR 152/Kaiser-Aetna Road
intersection. The Proposed Project would construct a permanent paved tight diamond
interchange with an overpass over SR 152 and Alternative A would construct a temporary
overcrossing over SR 152 west of the existing SR 152/Kaiser-Aetna Road intersection. Although
the Proposed Project and Alternative A have different designs, one permanent and one
temporary, both designs would be consistent with Caltrans Standards and Specifications, and
neither would increase hazards due to a geometric design feature or incompatible uses. The
Proposed Project intersection design would remain in place, and under Alternative A the
temporary intersection improvements would be removed and returned to its original
configuration, which does not have any hazards due to geometric design or incompatible uses.
During operation, neither the Proposed Project or Alternative A would introduce changes to SR
152 that would have any hazards due to geometric design or incompatible uses.
Impact Tran-4: Result in inadequate emergency access.
Construction
During construction of Alternative A, access for emergency vehicles would be maintained on SR
152 and Kaiser-Aetna Road. In conjunction with construction of the new dam and clearing for
the new reservoir, the North Fork Pacheco Creek Road that accesses the northern portion of the
North Fork Pacheco Creek watershed and is used by emergency vehicles would be restricted
periodically as a result of construction and clearing activities. Similar restrictions would occur as
a result of road improvements to the alternative access routes that intersect with Kaiser-Aetna
and Fifield Roads. As stated in Section 2.3.4, PAMM TR-1 would require construction activities,
as well as activities later in time when the temporary transportation improvements are removed,
to be coordinated with the California Highway Patrol, CAL FIRE, and other state and local
agencies that provide public and/or emergency services to Santa Clara, San Benito, Merced,
and Stanislaus Counties. The agencies would be notified of the timing, location, and duration of
construction/decommissioning activities and any potential roadway closures.
Although the construction activities associated with Alternative A would temporarily increase
traffic along SR 152 (approximately 2.2 percent over existing average daily volumes and slightly
greater than the 1.9 percent increase associated with the Proposed Project), the increased
traffic would not impair emergency access on SR 152, which is the primary regional
thoroughfare in the Project study area. During construction, temporary or long-term shoulder
closures would occur on both eastbound and westbound directions on SR 152 during daytime or
nighttime, and travel lane closures would only occur during nighttime and weekends. PAMM TR1 would include requirements for advanced warning signs, construction area signs and
changeable message signs that would be placed at appropriate locations to alert traffic to these
conditions. The construction for Alternative A would not result in inadequate emergency access.
The impact would be less than significant.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.18-22

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.18
Transportation

Operations
Under Alternative A, the temporary overcrossing bridge over SR 152 west of the existing SR
152/Kaiser-Aetna Road intersection would be removed, and the intersection would be restored
to existing site conditions. The implementation of Alternative A would not result in changes to the
existing circulation patterns or emergency access during the operational phase. Other road
improvements under Alternative A, such as the Pacheco Conduit Tie-in Access Road, would not
degrade, but improve, long-term operational access to the improved dam facilities compared to
baseline conditions. Damage to local roads due to use of heavy truck and other construction
vehicles required for Alternative A could impair long-term emergency access (e.g., to Henry W.
Coe State Park via Kaiser-Aetna Road). PAMM TR-3 would require that local roads damaged
during construction activities be repaired and restored to their pre-construction condition. As a
result, there would be no impact on emergency access from operation of Alternative A.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have a greater impact than the
Proposed Project. During construction of the Proposed Project and Alternative A, access for
emergency vehicles would be maintained on SR 152, Kaiser-Aetna Road, and other local roads
and driveways. Since Alternative A would have more total construction truck trips than the
Proposed Project, Alternative A would have a greater impact than the Proposed Project.
Although the construction activities associated with both the Proposed Project and Alternative A
would temporarily increase traffic along SR 152 (approximately 2.2 percent under Alternative A
compared to 1.9 percent under the Proposed Project), the increased traffic would not impair
emergency access on SR 152. The temporary overcrossing over SR 152 under Alternative A
would be removed, and the intersection configuration would be restored to existing conditions
and therefore would not result in changes to the existing circulation patterns or emergency
access. Both the Proposed Project and Alternative A would maintain adequate emergency
access during operation.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Construction
Alternative B would include the construction of an upstream earthfill dam and development of a
96,000-acre-foot reservoir. Similar to the Proposed Project, Alternative B would also include
various road improvements such as the construction of the permanent frontage road, dam
access roads, Pacheco Conduit Tie-in Access Road, auxiliary access roads, improved property
access roads, and the SR 152/Kaiser Aetna Road interchange improvements (see Section 3.2.7
of the Alternatives Development and Project Description Appendix for further details). The SR
152 access improvements for Alternative B would include a temporary at-grade crossing with a
temporary two-phase demand-actuated traffic signal at the intersection of SR 152 and KaiserAetna Road. This alternative also includes a roundabout/turnaround that would be installed,
outside of Caltrans right-of-way, adjacent to the east-bound lanes of SR 152 in a manner that
allows through traffic on Kaiser-Aetna Road south of SR 152. Additional traffic improvements for
Alternative B would include pavement delineation, pavement marking, advanced signal warning
flashing beacon, roadside signs and lighting at the at-grade crossing compliant with Caltrans
standards at the SR 152/Kaiser-Aetna Road intersection. Similar to the Proposed Project, SR
152 and Kaiser-Aetna Road would continue to be accessible while these road improvements
are under construction, and the temporary road improvements under Alternative B would be
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completed early in the construction phasing plan, so that they could be used during the
construction of the dam and other facilities.
The construction of roadway and access improvements under Alternative B would not affect the
applicable programs, plans, ordinances, policies, or regulations described in Section 3.18.2.
None of these plans and programs specifically address SR 152, which functions in the Project
study area as an expressway through a rural/open space portion of Santa Clara County. As a
result, construction of Alternative B and related transportation improvements would have no
impact on adopted transportation plans, policy directions, or ordinances.
The increase in traffic volumes along SR 152 during the construction of Alternative B would not
conflict with a program plan, ordinance, or policy addressing the circulation system, presented in
Section 3.18.2. They are long range plans and programs that do not discuss temporary
congestion or traffic related to construction. Therefore, construction of Alternative B would have
no impact on adopted measures of effectiveness for the performance of the street and highway
system.
Operation
After the completion of construction, including removing the temporary facilities at the SR
152/Kaiser-Aetna Road intersection and restoring the intersection to baseline conditions, the
increase in construction traffic for Alternative B would cease. A small amount of daily
maintenance workers would continue to access the dam site and its related facilities but would
not generate an overall increase of traffic along SR 152. Maintenance activities would generally
include facility and equipment inspections, preventive maintenance, and repairs. Postconstruction operation and maintenance of Alternative B facilities is estimated to require an
average of one worker vehicle trip per month to conduct inspections and maintenance of
facilities. Because Alternative B’s transportation effects after the construction period would be
negligible, they would not conflict with the automobile-related performance measures in the
relevant planning documents. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. During
construction, the Proposed Project and Alternative B would both temporarily increase traffic
along SR 152 due to the construction trucks and construction workers traveling to and from the
Project site; however, the temporary increase would not conflict with a program, plan, ordinance,
or policy addressing the circulation system. During operation, the Proposed Project and
Alternative B would both have a small amount of traffic, estimated to require an average of one
worker vehicle trip per month, which would be a negligible increase in traffic along SR 152, and
therefore would not conflict with a program, plan, ordinance, or policy addressing the circulation
system.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
Construction
During the construction period for Alternative B, VMT would increase in order to bring equipment
and materials to the staging areas and construction sites, to haul excavated soils to identified
disposal sites, and to bring construction personnel to and from the construction sites. With the
exception of construction related to powerlines and water conveyance facilities, all construction
traffic would access the Project construction sites from SR 152/Kaiser-Aetna Road following
completion of the at-grade temporary improvements. While the number of construction-related
trips would increase by a relatively small percentage (approximately 2.1 percent) over existing
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trips on SR 152 (see Table 3.18-3), the length of those trips, which is the other factor
contributing the VMT, is highly variable, because it would depend on the location of the
construction workers, the construction material sites, the equipment suppliers, as well as the
construction waste and recycling locations.
As previously discussed in Impact Tran-2 for the Proposed Project, it is anticipated that the
construction trip lengths would be similar to or less than the existing commuter or long-haul
delivery truck trips on SR 152, and construction personnel would share rides between their trips
origins and construction sites as required as part of PAMM TR-2. Using the same conservative
assumption regarding trip lengths as for the Project, Alternative B would temporarily increase
construction related VMT by approximately 2.1 percent over existing VMT, compared to the
Proposed Project which would increase VMT by approximately 1.9 percent.
Operations
VMT associated with operation of Alternative B would be a function of the frequency of
inspection and maintenance of the expanded reservoir and associated facilities. As described in
Section 3.4 of the Alternative Development and Project Description Appendix, the inspection
and maintenance needs would be weekly during the first year after the facilities become
operational, tapering off to monthly through years two through five, and thereafter averaging one
worker vehicle trip per month. Thus, long term operations for Alternative B would have a
negligible effect on VMT along SR 152 and would be very similar to the baseline condition.
Alternative B would temporarily increase VMT but in the long term it would have a negligible
effect on VMT. Furthermore, because Alternative B is a water supply improvement project and
not a land development project that would influence VMT, it would not adversely affect the
state’s other goals for shifting to the VMT metric, such as promoting multimodal travel, altering
land use patterns, and promoting smart growth principles to improve air quality and reduce
greenhouse gas emissions. Because the increase in VMT during construction would be
temporary, and there would be a de minimis effect on VMT during operations, Alternative B
would not conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision (b) and
its VMT impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a greater impact than the
Proposed Project. During construction, the Proposed Project and Alternative B would both
temporarily increase VMT. Alternative B would temporarily increase VMT by about 2.1 percent
compared to 1.9 percent for the Proposed Project. Since Alternative B would have a greater
number of total maximum construction trips per day than the Proposed Project (Table 3.18-3), it
would have a greater impact than the Proposed Project. However, the temporary increase in
VMT for the Proposed Project and Alternative B would not conflict or be inconsistent with CEQA
Guidelines Section 15064.3, subdivision (b); therefore, the impact would be less than significant.
During operation, the Proposed Project and Alternative B would both have a negligible effect on
VMT and therefore would not conflict or be inconsistent with CEQA Guidelines Section 15064.3,
subdivision (b).
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Construction
Alternative B would improve several access roads along SR 152, mainly the SR 152/KaiserAetna Road intersection during construction. See discussion in Proposed Project Impact Tran-3
for the other access improvements that also pertain to Alternative B.
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The existing SR 152/Kaiser-Aetna Road intersection, with no stop controls or signals, would not
be adequate to accommodate the volume of trips related to Alternative B construction,
particularly eastbound trips turning left to go north along Kaiser-Aetna Road to the construction
sites. As a result, Alternative B would include a temporary at-grade crossing with a temporary
two-phase demand-actuated traffic signal at the intersection. A roundabout/turnaround would be
installed south of the existing SR 152/Kaiser-Aetna Road intersection. Additional traffic
improvements for Alternative B would include pavement delineation, pavement marking,
advanced signal warning flashing beacon, roadside signs, and lighting at the at-grade crossing.
See Section 3.2.7.1 of the Alternatives Development and Project Description Appendix, for a
detailed description of the temporary configuration and traffic routing for Alternative B.
In addition, during the construction of these roadway improvements, PAMM TR-1 would be
implemented to ensure the safety of the construction workers, travelers on SR 152, and
property owners and visitors using the connecting roads. The changes made to the
transportation facilities for Alternative B are intended to accommodate construction vehicles and
to separate regular traffic from construction traffic. They are designed to Caltrans specifications
and would accommodate oversize loads and large vehicles needed to transport 90-foot-long
power poles. No other use of these improvements by vehicles other than those related to
construction activities or property owner access is anticipated or foreseen so that no impact due
to incompatible uses would occur. In summary, as a result of adherence to Caltrans design
standards and PAMM TR-1, construction of Alternative B would have no impact on hazards due
to geometric design features or incompatible uses.
Operations
Alternative B proposes a temporarily modification at SR 152/Kaiser-Aetna Road that would be
removed after completion of the upgraded dam and related facilities. The intersection would
operate as it does currently, with connections to either side of SR 152, and would not be
impacted by the negligible traffic volume for maintenance and operations. The intersection
would continue to provide access to the driveway for Bells Station Market and Kaiser-Aetna
Road on either side of SR 152. The driveway improvements at the Pacheco Conduit Tie-in
Access Road would continue to provide safe access for maintenance vehicles and private
property owners. All improvements would be designed and constructed to Caltrans Standards
and Specifications and would not substantially increase hazards due to a geometric design
feature or an incompatible use. As a result, long-term operations of the Alternative B would have
no impact on hazards due to a geometric design feature or incompatible uses.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. They would
both improve several access roads along SR 152, but mainly the SR 152/Kaiser-Aetna Road
intersection. The Proposed Project would construct a permanent paved tight diamond
interchange with an overpass over SR 152 and Alternative B would construct a temporary atgrade crossing with a temporary two-phase demand-actuated traffic signal at the intersection. A
roundabout/turnaround would be installed south of the existing SR 152/Kaiser-Aetna Road
intersection. Although the Proposed Project and Alternative B have different designs, one
permanent and one temporary, both designs would be consistent with Caltrans Standards and
Specifications, and neither would increase hazards due to a geometric design feature or
incompatible uses. During operation, the Proposed Project intersection design would remain in
place, and Alternative B would be removed and return to its original configuration before
construction which does not have any hazards due to geometric design or incompatible uses.
During operation, neither the Proposed Project or Alternative B would introduce changes to SR
152 that would have any hazards due to geometric design or incompatible uses.
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Impact Tran-4: Result in inadequate emergency access.
Construction
During construction of Alternative B, access for emergency vehicles would be maintained on SR
152 and Kaiser-Aetna Road. In conjunction with construction of the new dam and clearing for
the new reservoir, the North Fork Pacheco Creek Road that accesses the northern portion of the
North Fork Pacheco Creek watershed and is used by emergency vehicles would be restricted
periodically as a result of construction and clearing activities. Similar restrictions would occur as
a result of road improvements to the alternative access routes that intersect with Kaiser-Aetna
and Fifield Roads. As described in Section 2.3.4, PAMM TR-1 would require construction
activities, as well as activities later in time when the temporary transportation improvements are
removed, to be coordinated with the California Highway Patrol, CAL FIRE, and other state and
local agencies that provide public and/or emergency services to Santa Clara, San Benito,
Merced, and Stanislaus Counties. The agencies would be notified of the timing, location, and
duration of construction/decommissioning activities and any potential roadway closures.
Although the construction activities associated with Alternative B would temporarily increase
traffic along SR 152 (approximately 2.1 percent over existing average daily volumes and slightly
greater than the 1.9 percent increase associated with the Project), the increased traffic would
not impair emergency access on SR 152, which is the primary regional thoroughfare in the
Project study area. During construction, temporary or long-term shoulder closures would occur
on both eastbound and westbound directions on SR 152 during daytime or nighttime, and travel
lane closures would only occur during nighttime and weekends. PAMM TR-1 would include
requirements for advanced warning signs, construction area signs and changeable message
signs that would be placed at appropriate locations to alert traffic to these conditions. The
construction for Alternative B would not result in inadequate emergency access. The impact
would be less than significant.
Operations
After construction of Alternative B, the temporary at-grade intersection with signal and
roundabout at the existing SR 152/Kaiser-Aetna Road intersection would be removed, and the
intersection would be restored to existing site conditions. The implementation of Alternative B
would not result in changes to the existing circulation patterns or emergency access during the
operational phase. The road improvements would not degrade, but improve, long-term
operational access to the Alternative B new or improved facilities compared to baseline
conditions. Damage to local roads due to use of heavy truck and other construction vehicles
required for Alternative B could impair long-term emergency access (e.g., to Henry W. Coe
State Park via Kaiser-Aetna Road). PAMM TR-3 would require that local roads damaged during
construction activities be repaired and restored to their pre-construction condition. As a result,
there would be no impact on emergency access from operation of Alternative B.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a greater impact than the
Proposed Project. During construction of the Proposed Project and Alternative B, access for
emergency vehicles would be maintained on SR 152, Kaiser-Aetna Road, and other local roads
and driveways. Since Alternative B would have more total construction truck trips than the
Proposed Project, Alternative B would have a greater impact than the Proposed Project.
Although the construction activities associated with both the Proposed Project and Alternative B
would temporarily increase traffic along SR 152 (approximately 2.1 percent under Alternative B
compared to 1.9 percent under the Proposed Project), the increased traffic would not impair
emergency access on SR 152. The temporary at-grade crossing with a temporary two-phase
demand-actuated traffic signal at the intersection under Alternative B would be removed, and
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the intersection configuration would be restored to existing conditions and therefore would not
result in changes to the existing circulation patterns or emergency access. Both the Proposed
Project and Alternative B would maintain adequate emergency access during operation.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Construction
Alternative C would include the construction of a downstream hardfill dam and development of a
140,000-acre foot reservoir. Similar to the Proposed Project, Alternative C also includes various
road improvements such as construction of the permanent frontage road, dam access roads,
Pacheco Conduit Tie-in Access Road, auxiliary access roads, improved property access roads,
and the SR 152/Kaiser-Aetna Road interchange improvements (see Section 3.2.7 of the
Alternatives Development and Project Description Appendix). Unlike the Proposed Project, the
SR 152 access improvements under Alternative C would include a temporary full phase traffic
signal and lane widening of SR 152. SR 152 would be widened from two to three lanes in the
vicinity of the highway’s intersection with Kaiser-Aetna Road in both the eastbound and
westbound directions to accommodate the increase of construction traffic accessing KaiserAetna Road. Section 3.2.7 of the Alternatives Development and Project Description Appendix
provides a detailed description of the lane expansions for Alternative C. Following construction
of Alternative C, the temporary traffic signal and added traffic lanes would be removed from the
intersection. Similar to the Proposed Project, SR 152 and Kaiser-Aetna Road would continue to
be accessible while these road improvements are under construction, and the temporary road
improvements under Alternative C would be completed early in the construction phasing plan,
so that they could be used during the construction of the dam and other facilities.
The construction of roadway and access improvements under Alternative C would not affect the
applicable programs, plans, ordinances, policies, or regulations described in Section 3.18.2.
None of these plans and programs specifically address SR 152, which functions in the Project
study area as an expressway through a rural/open space portion of Santa Clara County. As a
result, construction of Alternative C would have no impact on adopted transportation plans,
policy directions, or ordinances.
The increase in traffic volumes along SR 152 during the construction of Alternative C would not
conflict with a program plan, ordinance, or policy addressing the circulation system, presented in
Section 3.18.2. They are long range plans and programs that do not discuss temporary
congestion or traffic related to construction. Therefore, construction of Alternative C would have
no impact on adopted measures of effectiveness for the performance of the street and highway
system
Operation
After the completion of construction, the increase in construction traffic for Alternative C would
cease. Once the construction of the dam and related facilities are completed, the temporary
overcrossing at SR 152 and Kaiser-Aetna Road would be removed, and the transportation
facilities at this intersection would be restored to existing conditions.
A small amount of daily maintenance workers would continue to access the dam site and its
related facilities but would not generate an overall increase of traffic along SR 152. Maintenance
activities would generally include facility and equipment inspections, preventive maintenance,
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and repairs. Post-construction operation and maintenance of facilities under Alternative C is
estimated to require an average of one worker vehicle trip per month to conduct inspections and
maintenance of facilities. Because Alternative C’s transportation effects after the construction
period would be negligible, they would not conflict with the automobile-related performance
measures in the relevant planning documents. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction, the Proposed Project and Alternative C would both temporarily increase traffic
along SR 152 due to the construction trucks and construction workers traveling to and from the
Project study area; however, the temporary increase would not conflict with a program, plan,
ordinance, or policy addressing the circulation system. During operation, the Proposed Project
and Alternative C would both have a small amount of traffic, estimated to require an average of
one worker vehicle trip per month, which would be a negligible increase in traffic along SR 152,
and therefore would not conflict with a program, plan, ordinance, or policy addressing the
circulation system.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
Construction
During the construction period for Alternative C, VMT would increase along SR 152 in order to
bring equipment and materials to the staging areas and construction sites, to haul excavated
soils to identified disposal sites, and to bring construction personnel to and from the construction
sites. With the exception of construction related to powerlines and water conveyance facilities,
all construction traffic would access the Project construction sites from SR 152 at the
intersection of Kaiser-Aetna Road following completion of the at-grade temporary
improvements. While the number of construction-related trips would increase by a relatively
small percentage over existing trips on SR 152 (see Table 3.18-3), the length of those trips,
which is the other factor contributing to VMT, is highly variable, because it would depend on the
location of the construction workers, the construction material sites, the equipment suppliers, as
well as the construction waste and recycling locations.
As previously discussed under Impact Tran-2 for the Proposed Project, it is anticipated that the
construction trip lengths would be similar to or less than existing commuter trips and the longhaul goods delivery truck trips on SR 152, and construction personnel would share rides
between their trips origins and construction sites as required as part of PAMM TR-2. Using the
same conservative assumption regarding trip lengths as for the Proposed Project, Alternative C
would temporarily increase construction related VMT by approximately 2.0 percent over existing
VMT, compared to the Project which would increase VMT by approximately 1.9 percent.
Operations
VMT associated with operation of Alternative C would be a function of the frequency of
inspection and maintenance of the expanded reservoir and associated facilities. As described in
Section 3.4 of the Alternatives Development and Project Description Appendix, the inspection
and maintenance needs would be weekly during the first year after the facilities become
operational, tapering off to monthly through years two through five, and thereafter averaging one
worker vehicle trip per month. Thus, long term operations for Alternative C would have a
negligible effect on VMT along SR 152 and would be very similar to the baseline condition.
Because Alternative C is a water supply improvement project and not a land development
project that would influence VMT, it would not adversely affect the state’s other goals for shifting
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to the VMT metric, such as promoting multimodal travel, altering land use patterns, and
promoting smart growth principles, to improve air quality and reduce greenhouse gas emissions.
Because the increase in VMT during construction would be temporary, and there would be a de
minimis effect on VMT during operations, Alternative C would not conflict or be inconsistent with
CEQA Guidelines Section 15064.3, subdivision (b) and its VMT impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction, the Proposed Project and Alternative C would both temporarily increase VMT.
Alternative C would temporarily increase VMT by about 2.0 percent compared to 1.9 percent for
the Proposed Project. For the purposes of comparison, since Alternative C would have a less
than 5 percent difference in the number of total truck trips than the Proposed Project (Table
3.18-3), it is considered to have a similar impact to the Proposed Project. Additionally, the
temporary increase in VMT for the Proposed Project and Alternative C would not conflict or be
inconsistent with CEQA Guidelines Section 15064.3, subdivision (b); therefore, the impact would
be less than significant. During operation, the Proposed Project and Alternative C would both
have a negligible effect on VMT and therefore would not conflict or be inconsistent with CEQA
Guidelines Section 15064.3, subdivision (b).
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Construction
Alternative C would improve several access roads along SR 152, mainly the SR 152/KaiserAetna Road intersection during construction. See discussion in Proposed Project Impact Tran-3
for the other access improvements that also pertain to Alternative C.
The existing SR 152/Kaiser-Aetna Road intersection, with no stop controls or signals, would not
be adequate to accommodate the volume of trips related to Alternative C construction,
particularly eastbound trips turning left to go north along Kaiser-Aetna Road to the construction
sites. As a result, Alternative C would include a temporary full phase traffic signal and lane
widening of SR 152 at the existing SR 152/Kaiser-Aetna Road intersection. Additionally,
advance warning signs, construction area signs and changeable message signs would be
placed at appropriate locations to alert traffic of the new traffic and construction conditions
during the construction period of Alternative C. Section 3.2.7.1 of the Alternatives Development
and Project Description Appendix provides a detailed description of the temporary overcrossing
and intersection configuration.
In addition, during the construction of these roadway improvements, PAMM TR-1 would be
implemented to ensure the safety of the construction workers, travelers on SR 152, and
property owners and visitors using the connecting roads. The changes made to the
transportation facilities for Alternative C are intended to accommodate construction vehicles and
to separate regular traffic from construction traffic. They are designed to Caltrans specifications
and would accommodate oversize loads and large vehicles needed to transport 90-foot-long
power poles. No other use of these improvements by vehicles other than those related to
construction activities or property owner access is anticipated or foreseen so that no impact due
to incompatible uses would occur. In summary, as a result of adherence to Caltrans design
standards and PAMM TR-1, construction of Alternative C would have no impact on hazards due
to geometric design features or incompatible uses.
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Operations
Alternative C proposes a temporarily modification at SR 152/Kaiser-Aetna Road that would be
removed after completion of the upgraded dam and related facilities. The intersection would
operate as it does currently, with connections on either side of SR 152, and would not be
impacted by the negligible traffic volume for maintenance and operations. The intersection
would continue to provide access to the driveway for Bells Station Market and Kaiser-Aetna
Road on either side of SR 152. The driveway improvements at the Pacheco Conduit Tie-in
Access Road would continue to provide safe access for maintenance vehicles and private
property owners. All improvements would be designed and constructed to Caltrans Standards
and Specifications and would not substantially increase hazards due to a geometric design
feature or an incompatible use. As result, long-term operations of the Alternative C would have
no impact on hazards due to a geometric design feature or incompatible uses.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. They would
both improve several access roads along SR 152, but mainly the SR 152/Kaiser-Aetna Road
intersection. The Proposed Project would construct a permanent paved tight diamond
interchange with an overpass over SR 152 and Alternative C would construct a temporary full
phase traffic signal and lane widening of SR 152 at the existing SR 152/Kaiser-Aetna Road
intersection. Although the Proposed Project and Alternative C have different designs, one
permanent and one temporary, both designs would be consistent with Caltrans Standards and
Specifications, and neither would increase hazards due to a geometric design feature or
incompatible uses. The Proposed Project intersection design would remain in place, and under
Alternative C, the intersection would be removed and return to its original configuration, which
does not have any hazards due to geometric design or incompatible uses. During operation,
neither the Proposed Project or Alternative C would introduce changes to SR 152 that would
have any hazards due to geometric design or incompatible uses.
Impact Tran-4: Result in inadequate emergency access.
Construction
During construction of Alternative C, access for emergency vehicles would be maintained on SR
152 and Kaiser-Aetna Road. In conjunction with construction of the new dam and clearing for
the new reservoir, the North Fork Pacheco Creek Road that accesses the northern portion of the
North Fork Pacheco Creek watershed and is used by emergency vehicles would be restricted
periodically as a result of construction and clearing activities. Similar restrictions would occur as
a result of road improvements to the alternative access routes that intersect with Kaiser-Aetna
and Fifield Roads. As stated in Section 2.3.4, PAMM TR-1 would require construction activities,
as well as activities later in time when the temporary transportation improvements are removed,
to be coordinated with the California Highway Patrol, CAL FIRE, and other state and local
agencies that provide public and/or emergency services to Santa Clara, San Benito, Merced,
and Stanislaus Counties. The agencies would be notified of the timing, location, and duration of
construction/decommissioning activities and any potential roadway closures.
Although construction activities associated with Alternative C would temporarily increase traffic
along SR 152 (approximately 2.0 percent over existing average daily volumes and slightly
greater than the 1.9 percent increase associated with the Project), the increased traffic would
not impair emergency access on SR 152, which is the primary regional thoroughfare in the
Project study area. During construction, temporary or long-term shoulder closures would occur
on both eastbound and westbound directions on SR 152 during daytime or nighttime, and travel
lane closures would only occur during nighttime and weekends. PAMM TR-1 would include
requirements for advanced warning signs, construction area signs and changeable message
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signs that would be placed at appropriate locations to alert traffic to these conditions. The
construction for Alternative C would not result in inadequate emergency access. The impact
would be less than significant.
Operations
After construction of the dam improvements under Alternative C, the temporary full phase traffic
signal and lane widening of SR 152 would be restored to existing site conditions. The
implementation of Alternative C would not result in changes to the existing circulation patterns or
emergency access during the operational phase. The road improvements would not degrade,
but improve, long-term operational access to the Alternative C new and improved facilities
compared to baseline conditions. Damage to local roads due to use of heavy truck and other
construction vehicles required for Alternative C could impair long-term emergency access (e.g.,
to Henry W. Coe State Park via Kaiser-Aetna Road). PAMM TR-3 would require that local roads
damaged during construction activities be repaired and restored to their pre-construction
condition. As a result, there would be no impact on emergency access from operation of
Alternative C.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction of the Proposed Project and Alternative C, access for emergency vehicles would be
maintained on SR 152, Kaiser-Aetna Road, and other local roads and driveways. Since
Alternative C would have less than a 5 percent difference in total construction truck trips than
the Proposed Project, Alternative C would be considered to have impacts similar to the
Proposed Project. Although the construction activities associated with both the Proposed Project
and Alternative C would temporarily increase traffic along SR 152 (approximately 2.0 percent
under Alternative C compared to 1.9 percent under the Proposed Project), the increased traffic
would not impair emergency access on SR 152. The temporary full phase traffic signal and lane
widening of SR 152 at the existing SR 152/Kaiser-Aetna Road intersection under Alternative C
would be removed, and the intersection configuration would be restored to existing conditions
and therefore would not result in changes to the existing circulation patterns or emergency
access. Both the Proposed Project and Alternative C would maintain adequate emergency
access during operation.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Tran-1: Conflict with a program plan, ordinance, or policy addressing the circulation
system.
Construction
Alternative D would include the construction of a downstream earthfill dam and development of
a 140,000-acre foot reservoir. Similar to the Proposed Project, Alternative D would also include
various road improvements such as construction of the permanent frontage road, dam access
roads, Pacheco Conduit Tie-in Access Road, auxiliary access roads, improved property access
roads, and the SR 152/Kaiser-Aetna Road interchange improvements (see Section 3.2.7 of the
Alternatives Development and Project Description Appendix for further details). The SR 152
access improvements for Alternative D would include a paved tight diamond interchange with an
overpass consistent with Caltrans standards. Similar to the Proposed Project, while these
improvements are being constructed, access along SR 152 and Kaiser-Aetna Road would still
be available. This permanent interchange would be completed early in the construction phasing
plan, so that it could be used for construction of the dam. Post construction, it would provide
long-term access to Kaiser-Aetna Road for the public, as well as the dam and other facilities for
operations and maintenance activities.
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The construction of roadway and access improvements in Alternative D would not affect the
applicable programs, plans, ordinances, policies, or regulations described in Section 3.18.2.
None of these plans and programs specifically address SR 152, which functions in the Project
study area as an expressway through a rural/open space portion of Santa Clara County. As a
result, construction of Alternative D would have no impact on adopted transportation plans,
policy directions, or ordinances.
The increase in traffic volumes along SR 152 during the construction of Alternative D would not
conflict with a program plan, ordinance, or policy addressing the circulation system, presented in
Section 3.18.2. They are long range plans and programs that do not discuss temporary
congestion or traffic related to construction. Therefore, Alternative D would have no impact on
adopted measures of effectiveness for the performance of the street and highway system.
Operations
After the completion of construction, the temporary construction traffic increase due to the
construction workers and construction materials trips would cease. The permanent proposed
roadway improvements would provide improved safety for users of the Kaiser-Aetna Road
intersection. The permanent road network developed for Alternative D would provide improved
access routes for periodic inspections and maintenance of the new dam and associated
facilities. Periodic use of the permanent road network by Valley Water and other authorized
personnel would continue to access the dam site and its related facilities but would not generate
an overall increase of traffic along SR 152. Maintenance activities would generally include
facility and equipment inspections, preventive maintenance, and repairs. Post-construction
operation and maintenance of the Alternative D facilities is estimated to require an average of
one worker vehicle trip per month to conduct inspections and maintenance of facilities.
The long-term traffic on SR 152 associated with Alternative D after construction would be
negligible. Because Alternative D’s transportation effects after the construction period would be
negligible, they would not conflict with the automobile-related performance measures in the
relevant planning documents and there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. During
construction, the Proposed Project and Alternative D would both temporarily increase traffic
along SR 152 due to the construction trucks and construction workers traveling to and from the
Project study area; however, the temporary increase would not conflict with a program, plan,
ordinance, or policy addressing the circulation system. During operation, the Proposed Project
and Alternative D would both have a small amount of traffic, estimated to require an average of
one worker vehicle trip per month, which would be a negligible increase in traffic along SR 152,
and therefore would not conflict with a program, plan, ordinance, or policy addressing the
circulation system.
Impact Tran-2: Conflict or be inconsistent with CEQA Guidelines Section 15064.3, subdivision
(b).
Construction
During the construction period for Alternative D, VMT would increase along SR 152 in order to
bring equipment and materials to the staging areas and construction sites, to haul excavated
soils to identified disposal sites, and to bring construction personnel to and from the construction
sites. With the exception of construction related to powerlines and water conveyance facilities,
all construction traffic would access the Project construction sites from SR 152 at the
intersection of Kaiser-Aetna Road following completion of the permanent interchange. While the
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number of construction-related trips would increase by a relatively small percentage over
existing trips on SR 152 (see Table 3.18-3), the length of those trips, which is the other factor
contributing the VMT, is highly variable, because it would depend on the location of the
construction workers, the construction material sites, equipment suppliers, as well as the
construction waste and recycling locations.
As previously discussed under Impact Tran-2 for the Proposed Project, it is anticipated that the
construction trip lengths would be similar to or less than existing commuter trips and long-haul
goods delivery truck trips on SR 152, and construction personnel would be required to share
rides between their trips origins and construction sites as required as part of PAMM TR-2. Using
the same conservative assumption regarding trip lengths as for the Project, Alternative D would
temporarily increase construction related VMT by approximately 2.4 percent over existing VMT,
compared to the Proposed Project which would increase VMT by approximately 1.9 percent.
Operations
VMT associated with operation of Alternative D would be a function of the frequency of
inspection and maintenance of the expanded reservoir and associated facilities. As described in
Section 3.4 of the Alternatives Development and Project Description Appendix, the inspection
and maintenance needs would be weekly during the first year after the facilities become
operational, tapering off to monthly through years two through five, and thereafter averaging one
worker vehicle trip per month. Thus, long term operations for Alternative D would have a
negligible effect on VMT along SR 152 and would be very similar to the baseline condition.
Alternative D would temporarily increase VMT but in the long term (following construction of the
alternative), it would have no effect on VMT. As previously explained in the Proposed Project
discussion for Impact Tran-2, the permanent transportation improvements at SR 152 and
Kaiser-Aetna Road for Alternative D would not be expected to increase capacity and induce
additional vehicle miles traveled, because the intent of the improvements would be to enhance
safety and avoid potential conflicts between turning movements onto and from SR 152.
Furthermore, because of its remote location and because there are no known proposed or
planned land use changes along SR 152, the improvements would not induce additional travel
or increase VMT. These trips would occur whether or not the permanent improvements at SR
152/Kaiser-Aetna Road are implemented. The presence of the proposed overpass and tight
diamond interchange would not be a reason for additional trips to be made along this corridor.
In addition, because Alternative D is a water supply improvement project and not a land
development project that would influence VMT, it would not adversely affect the state’s other
goals for shifting to the VMT metric, such as promoting multimodal travel, altering land use
patterns, and promoting smart growth principles to improve air quality and reduce greenhouse
gas emissions. Because the increase in VMT during construction would be temporary, and there
would be a de minimis effect on VMT during operations, Alternative D would not conflict or be
inconsistent with CEQA Guidelines Section 15064.3, subdivision (b) and its VMT impact would
be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a greater impact than the
Proposed Project. During construction, the Proposed Project and Alternative D would both
temporarily increase VMT. Alternative D would temporarily increase VMT by about 2.4 percent
compared to the 1.9 percent for the Proposed Project. Since Alternative D would have a greater
number of total truck trips than the Proposed project (Table 3.18-3), Alternative D would have a
greater impact that the Proposed Project. However, the temporary increase in VMT for the
Proposed Project and Alternative D would not conflict or be inconsistent with CEQA Guidelines
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Section 15064.3, subdivision (b); therefore, the impact would be less than significant. During
operation, the Proposed Project and Alternative D would both have a negligible effect on VMT
and therefore would not conflict or be inconsistent with CEQA Guidelines Section 15064.3,
subdivision (b).
Impact Tran-3: Substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment).
Construction
Alternative D would improve several project access roads along SR 152, mainly the SR
152/Kaiser-Aetna Road intersection. See discussion in Proposed Project Impact Tran-3 for the
other access improvements that also pertain to Alternative D.
The existing SR 152/Kaiser-Aetna Road intersection with no stop controls or signals would not
be adequate to accommodate the volume of trips related to Project construction, particularly
eastbound trips turning left to go north along Kaiser-Aetna Road to the construction sites. As a
result, Alternative D proposes a tight diamond interchange with an overpass, consistent with
Caltrans Standards. Advance warning signs, construction area signs and changeable message
signs would be placed at appropriate locations to alert traffic of the new traffic and construction
conditions during the construction period for Alternative D. See Section 3.2.7.1 of the
Alternatives Development and Project Description Appendix, for a detailed description of the
overcrossing and intersection configuration.
In addition, during the construction of these roadway improvements, PAMM TR-1 would be
implemented to ensure the safety of the construction workers, travelers on SR 152, and
property owners and visitors using the connecting roads. The changes made to the
transportation facilities for Alternative D are intended to accommodate construction vehicles and
to separate regular traffic from construction traffic. They are designed to Caltrans specifications
and would accommodate oversize loads and large vehicles needed to transport 90-foot-long
power poles. No other use of these improvements by vehicles other than those related to
construction activities or property owner access is anticipated or foreseen so that no impact due
to incompatible uses would occur. In summary, as a result of adherence to Caltrans design
standards and PAMM TR-1, construction of Alternative D would have no impact on hazards due
to geometric design features or incompatible uses.
Operations
Alternative D proposes a tight diamond interchange at SR 152/Kaiser-Aetna Road with an
overpass would be permanent, and would remain in place after the construction phase
Alternative D. The interchange would continue to provide access to Bells Station Market and
Kaiser-Aetna Road on either side of SR 152. All improvements would be designed and
constructed to Caltrans Standards and Specifications and would not substantially increase
hazards due to geometric design features or an incompatible use. As result, long-term
operations of Alternative D would have no impact on hazards due to a geometric design feature
or incompatible uses.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. They would
both improve several access roads along SR 152, but mainly the SR 152/Kaiser-Aetna Road
intersection. The Proposed Project and the Alternative D would both construct a permanent
paved tight diamond interchange with an overpass over SR 152, which would be consistent with
Caltrans Standards and Specifications, and neither would increase hazards due to a geometric
design feature or incompatible uses. During operation, neither the Proposed Project or
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Alternative D would introduce changes to SR 152 that would have any hazards due to geometric
design or incompatible uses.
Impact Tran-4: Result in inadequate emergency access.
Construction
During construction of Alternative D, access for emergency vehicles would be maintained on SR
152 and Kaiser-Aetna Road. In conjunction with construction of the new dam and clearing for
the new reservoir, the North Fork Pacheco Creek Road that accesses the northern portion of the
North Fork Pacheco Creek watershed and is used by emergency vehicles would be restricted
periodically as a result of construction and clearing activities. Similar restrictions would occur as
a result of road improvements to the alternative access routes that intersect with Kaiser-Aetna
and Fifield Roads. As stated in Section 2.3.4, PAMM TR-1 would require construction activities
to be coordinated with the California Highway Patrol, CAL FIRE, and other state and local
agencies that provide public and/or emergency services to Santa Clara, San Benito, Merced,
and Stanislaus Counties. The agencies would be notified of the timing, location, and duration of
construction activities and any potential roadway closures.
Although construction activities associated with Alternative D would temporarily increase traffic
along SR 152 (approximately 2.0 percent over existing average daily volumes and slightly
greater than the 1.9 percent increase associated with the Project), the increased traffic would
not impair emergency access on SR 152, which is the primary regional thoroughfare in the
Project study area. During construction, temporary or long-term shoulder closures would occur
on both eastbound and westbound directions on SR 152 during daytime or nighttime, and travel
lane closures would only occur during nighttime and weekends. PAMM TR-1 would include
requirements for advanced warning signs, construction area signs and changeable message
signs that would be placed at appropriate locations to alert traffic to these conditions. The
construction for Alternative D would not result in inadequate emergency access. The impact
would be less than significant.
Operations
During operation of Alternative D, access for emergency vehicles would be maintained.
Implementation of Alternative D would not result in changes to the existing circulation patterns
or emergency access after construction is completed. The road improvements under Alternative
D would not degrade, but improve, long-term operational access to the Alternative D new and
improved facilities compared to baseline conditions. Damage to local roads due to use of heavy
truck and other construction vehicles required for Alternative D could impair long-term
emergency access (e.g., to Henry W. Coe State Park via Kaiser-Aetna Road). PAMM TR-3
would require that local roads damaged during construction activities be repaired and restored
to their pre-construction condition. As a result, there would be no impact from operation of
Alternative D.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a greater impact than the
Proposed Project. During construction of the Proposed Project and Alternative D, access for
emergency vehicles would be maintained on SR 152, Kaiser-Aetna Road, and other local roads
and driveways. Since Alternative D would have more total construction truck trips than the
Proposed Project, Alternative D would have a greater impact than the Proposed Project.
Although the construction activities associated with both the Proposed Project and Alternative D
would temporarily increase traffic along SR 152 (approximately 2.4 percent under Alternative D
compared to 1.9 percent under the Proposed Project), the increased traffic would not impair
emergency access on SR 152. During operation, Alternative D would not result in changes to
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the existing circulation patterns or emergency access. Both the Proposed Project and
Alternative D would maintain adequate emergency access during operation.
3.18.3.5 Mitigation Measures
There are no mitigation measures proposed as there were no significant impacts identified
related to transportation resources.
3.18.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. The geographic scope of the cumulative transportation analysis
encompasses the local and regional roadway network within Santa Clara County (includes local
roadways in Santa Clara, Merced, and Stanislaus Counties, and major freeways/roadways in
Santa Clara, San Benito, Merced, and Stanislaus Counties). However, the one common
transportation facility that the projects listed in Table 3.1-2 and shown in Figure 3.3-1, where
cumulative impacts could occur, is SR 152. Local roads in the Project study area would be used
by the Proposed Project and Alternatives A through D for access by construction workers,
equipment, and materials and their use by other related projects would be unlikely.
As presented in Section 3.18.3, the Proposed Project and Alternatives A through D would have
no impact with respect to conflicts with adopted transportation programs, plans, ordinances, or
policies or increased hazards due to geometric designs or incompatible uses. Since the
Proposed Project and Alternatives A through D would have no impact on these aspects of the
transportation network or its operations, they would not contribute to cumulative transportation
impacts. Therefore, there would be no cumulative impact due to conflicts with transportation
programs, plans, ordinances, or policies, or introduction of a potential safety hazard.
Regarding the other transportation impacts addressed in Section 3.18.3, the cumulative
scenario projects that could result in potential cumulative impacts during construction on VMT
and emergency access include the following:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project

•

Gonzaga Ridge Wind Repowering Project

•

California High-Speed Rail Project

•

Pacheco Creek Restoration Project

The cumulative projects identified above are adjacent to the Proposed Project and Alternatives
A through D, and therefore, would also rely on SR 152 for access to their construction sites and
staging areas. Due to the overlap of their construction timelines and similar construction needs
including construction equipment, construction workers, and construction material hauling, these
projects, along with the Proposed Project or Alternatives A through D, would increase traffic
volumes on SR 152 during the construction period. Similar to the Proposed Project and
Alternatives A through D, each of these projects would require construction workers and
materials to travel more than 30 miles, the closest distance to potential sources for labor and
supplies. As discussed in Section 3.18.3 Impact Tran-2, the increase in VMT cannot be easily
estimated given the availability and location of construction workers, equipment, and materials
which would influence the trip lengths for the construction trips. Nonetheless, given the size and
scope of each of the cumulative projects and the travel distances for labor and supplies,
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cumulative VMT would increase substantially during the construction period and would
conservatively be considered substantial and therefore significant.
Furthermore, the increased number of cumulative construction trips along SR 152 between US
101 at Gilroy and I-5 west of Los Banos would occur on a portion of SR 152 heavily used by
interregional commercial, commuter, and recreational traffic, since it is one of the few direct
east-west connections between US 101 and I-5. Other east-west routes available for truck traffic
are limited to I-580, approximately 60 miles to the north, and SR 46, approximately 120 miles to
the south. Over the 40-mile stretch between Gilroy and Los Banos, there are approximately 25
local road intersections on, and nearly 120 private driveways connecting directly to, SR 152.
According to Caltrans, this portion of SR 152 is also characterized by slower free-flow speeds
and greater variation in speeds compared to other rural expressways and highways due to its
lower overall capacity, the spacing of vehicles, and limited passing lanes (Caltrans 2015). Each
of the cumulative projects would need to coordinate their construction schedules, activities, and
use of SR 152 with Caltrans which would help alleviate cumulative effects on emergency
response and access. Nevertheless, the addition of construction vehicles and activities from the
cumulative projects into the traffic flow characterized by slow-moving trucks and fast-moving
automobiles would increase response times by emergency vehicles and affect emergency
access by responders such as firefighting, law enforcement, or paramedic personnel. This
cumulative impact is also conservatively considered substantial and therefore significant during
the construction period.
None of these projects would have long-term transportation impacts post construction because
they would only require limited inspection and maintenance trips once the projects are
operational. As discussed in Section 3.18.3, these trips under the Proposed Project and
Alternatives A through D would have reduced to one trip per month by the fifth year of
operations and thus would not contribute to a significant cumulative impact on VMT or
emergency access.
The Proposed Project and Alternatives A through D would have a less than significant impact on
VMT, as discussed in the transportation impact analysis in Section 3.18.3 (Impact Tran-2). The
contribution of the Proposed Project and Alternatives A through D to cumulative VMT represents
a relatively small fraction of the existing and future daily traffic volumes along SR 152 (see Table
3.18-3). The increase in VMT would be temporary, lasting only through the construction period.
Furthermore, similar projects for Valley Water have shown ridesharing among construction
workers to be a common practice that would reduce construction worker trips. This same
practice would be required as part of PAMM TR-2. As a result, the contribution of the Proposed
Project and Alternatives A through D to VMT would not be cumulatively considerable, and
therefore, cumulative impacts would be less than significant.
The transportation improvements associated with the Proposed Project and Alternatives A
through D would have less-than-significant impacts on emergency access, because the impacts
would be concentrated in the 13-mile segment between MP 21.9 and MP 35.2, the Proposed
Project’s increase in trips over existing volumes on SR 152 of 1.9 percent would be relatively
small, and the Proposed Project design would maintain access for private property owners with
connecting roads or driveways to SR 152. Alternatives A through D would have similar low
percentage increases. The Proposed Project and Alternatives A through D also would not
require any road closures, although some traffic lanes could be affected during the night times
and weekends. In addition, the Traffic Management Plan that Valley Water will develop in
coordination with Caltrans would serve to maintain safe traffic flow through signage, traffic
controls, flaggers, notifications of construction activities that would advise emergency
responders of possible construction delays, and implementation of a Construction Zone
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Enhanced Enforcement Program. These elements of the Traffic Management Plan are common
to Caltrans and would be required in some form for the other cumulative projects. As a result of
the above factors, cumulative emergency access impacts would not be significant and the
Proposed Project’s and Alternatives A through D’s contribution would not be cumulatively
considerable, and therefore would be less than significant.
Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Utilities and Service Systems

This section describes the environmental and regulatory setting for utilities and service systems,
and analyzes the environmental impacts of the Proposed Project, No Project Alternative, and
other alternatives related to ties and service systems, including any cumulative physical
environmental impacts, taking into consideration relevant design and implementation features
(DIF). For the purposes of this assessment, utilities and service systems include water,
wastewater, stormwater drainage, natural gas, electricity, telecommunications, and solid waste
within the Pacheco Reservoir Expansion Project (Project) vicinity. For this section, the Project
study area is defined as the area identified in Chapter 2, Figure 2-2.
3.19.1

Environmental Setting

3.19.1.1 Water
The existing Pacheco Reservoir, formed by North Fork Dam, is located on North Fork Pacheco
Creek in southwestern Santa Clara County (see Figure 2-1). North Fork Dam was completed in
1939 and retains approximately 5,500 acre-feet of water. North Fork Dam and existing Pacheco
Reservoir are owned and operated by the Pacheco Pass Water District (PPWD). Water stored
in existing Pacheco Reservoir originates from the North Fork Pacheco Creek watershed.
The portion of the Project study area in Santa Clara and San Benito Counties is within the
jurisdiction of the Central Coast Regional Water Quality Control Board (CCRWQCB); the portion
of the Project study area within Merced and Stanislaus Counties is within the jurisdiction of the
Central Valley Regional Water Quality Control Board (CVRWQCB).
Within Santa Clara County, Santa Clara Valley Water District (Valley Water) manages an
integrated water resources system that includes the supply of clean, safe water, flood
protection, and stewardship of streams on behalf of the County’s 1.8 million residents (Valley
Water 2019). Valley Water’s water supply system consists of a network of water management
facilities, which include ten reservoirs and dams (with a total capacity of 169,000 acre-feet), 17
miles of raw surface water canals, 393 acres of groundwater recharge ponds, 91 miles of
controlled in-stream recharge, 142 miles of pipelines, three pumping stations, three drinking
water treatment plants, and the Silicon Valley Advanced Water Purification Center. Within the
Project study area, Valley Water operates and maintains Pacheco Conduit which is part of the
U.S. Department of the Interior, Bureau of Reclamation’s (Reclamation) Central Valley Project,
San Felipe Division (see Section 2.1.4.1 for additional information on Pacheco Conduit). Valley
Water does not deliver any potable (treated) water within the Project study area for utilities and
service systems.
A number of rural residences, California Department of Forestry and Fire Protection’s (CAL
FIRE) Pacheco Fire Station and two commercial developments (Casa de Fruta and Bells
Station Farmers Market) are within or in close proximity to the Project study area. These
properties are reliant on private, localized potable water sources, primarily using on-site wells
and treatment systems. In some cases, these groundwater wells also serve as a source of
irrigation water.
3.19.1.2 Wastewater
In addition to a number of rural residences within the Project study area, additional residences,
CAL FIRE’s Pacheco Fire Station and two commercial developments (Casa de Fruta and Bells
Station Farmers Market) are in close proximity to the Project study area adjacent to State Route
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152 (SR 152). These properties are reliant on private, localized wastewater treatment facilities
(e.g., on-site septic systems).
3.19.1.3 Stormwater Drainage
In conjunction with the construction and improvement of SR 152 over time, Caltrans has
developed and continues to maintain a comprehensive stormwater drainage system to protect
the highway and ensure safe access and traffic conditions. Stormwater runoff from the paved
surface is collected using surface drains and conveyed off-site into local drainages. In some
instances, the unpaved roads within the Project study area (e.g., Kaiser-Aetna Road) have
cross-drains and culverts to minimize impacts of stormwater runoff.
3.19.1.4 Electrical Transmission and Distribution
The Pacific Gas and Electric Company (PG&E) provides electrical transmission/distribution
service to Santa Clara, San Benito, and Merced Counties. Unincorporated areas within Santa
Clara County receive electrical service from Silicon Valley Clean Energy, a Community Choice
Aggregation agency. San Benito County also receives electrical service from a tri-county
Community Choice Aggregation agency called Monterey Bay Community Power. PG&E
currently maintains an electrical transmission/distribution network that crosses through the
Project study area essentially parallel to SR 152. This network provides electricity to its
customers within and adjacent to the Project study area.
3.19.1.5 Natural Gas
PG&E provides natural gas for customers in Santa Clara, San Benito, Merced, and Stanislaus
Counties; however, there is no natural gas service available to the residences, commercial, or
institutional properties within or in close proximity to the Project study area. Propane is an
alternative fuel source that is used for heating, cooking, and in some cases electrical power via
generators that are stored in vessels and refilled periodically from vendors via local delivery
trucks to the east (Los Banos) or west (Gilroy) of the Project study area.
3.19.1.6 Telecommunications
The Project study area is served by multiple telecommunications companies, including AT&T,
Xfinity/Comcast, and Verizon/MCI. The SR 152 corridor functions as a telecommunications
corridor with both aerial and underground line and fiber optic cables and associated
infrastructure (e.g., amplifiers, generators). A network of cellular towers continues to be
developed to expand cellular coverage along the SR 152 corridor; however, there are large
areas throughout the Project study area with little or no cellular phone coverage.
3.19.1.7 Solid Waste
Solid waste within the region is primarily collected and disposed of by contracted private waste
handling companies. There is currently no solid waste pick-up service for residents within the
Project study area. In Santa Clara County, no burning of solid waste is permitted. Solid waste
may be burned with a valid permit from San Benito, Merced, and Stanislaus Counties consistent
with air quality regulations. Solid waste generated in the Project study area is typically
transported to commercial Class I, II, and III landfills. Class I sites may accept hazardous and
nonhazardous wastes; Class II sites may accept “designated” and nonhazardous wastes; and
Class III sites may accept nonhazardous wastes.
Multiple operating landfills and recycling facilities are located near the Project study area that
could accept Project-related construction and demolition waste. The three nearest the Project
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study area include Billy Wright Landfill (located west of Los Banos), RJR Recycling (located just
north of Hollister), and Recology South Valley Organic Composting Facility (Recology) located
east of Gilroy only accepts organic waste that may be generated from vegetation removal
activities (Recology 2021). The RJR Recycling facility accepts metal, wood, glass and plastic
that can be recycled or repurposed (RJR Recycling 2021). The California Integrated Waste
Management Board (CalRecycle) maintains facility information and waste stream profiles for all
counties and jurisdictions in the state. Table 3.19-1 summarizes the permitted capacities of Billy
Wright Landfill, RJR Recycling, and Recology South Valley Organic Composting Facility. The
Billy Wright Landfill west of Los Banos is the only facility that has the capacity to accept Class III
debris (such as construction/demolition debris).
Table 3.19-1. Solid Waste Facility Permitted Capacities
Facility

Category

Permitted
Daily
Tonnage

Maximum
Permitted
Capacity

Remaining
Capacity
11,370,000 cubic
yards

Estimated
Remaining
Permitted
Capacity
Closure
as of Date
Date

Billy Wright
Landfill

Disposal

1,500 tons/day

14,800,000
cubic yards

September
30, 2010

RJR Recycling

Processing

100 tons/day

35,500 tons/year

--

--

--

Recology South
Valley Organic
Composting
Facility

Composting 750 tons/day

--

--

--

--

2054

Source: CalRecycle 2021a, 2021b, 2021c
Key:
-- = not applicable due to category of facility

3.19.2

Regulatory Framework

3.19.2.1 Federal Laws, Regulations, and Policies
No federal regulations related to utilities and service systems apply to the Project.
3.19.2.2 State Laws, Regulations, and Policies
California Public Utilities Commission
The California Constitution vests the California Public Utilities Commission (CPUC) with the sole
authority to regulate privately owned and investor-owned public utilities, such as PG&E. This
exclusive power extends to all aspects of utility regulation, including facility location, design,
construction, maintenance, and operation. The CPUC requires regulated utilities to work closely
with local governments and give due consideration to local government concerns. The CPUC
does not regulate publicly owned utilities such as Valley Water.
California Integrated Waste Management Act of 1989
The California Integrated Waste Management Act (CIWMA) of 1989 (Public Resources Code,
Division 30), enacted through Assembly Bill (AB) 939 and modified by subsequent legislation,
required all California cities and counties to implement programs to reduce, recycle, and
compost at least 50 percent of wastes by the year 2000 (Public Resources Code Section
41780). A jurisdiction’s diversion rate is the percentage of its total waste that it diverts from
disposal through reduction, reuse, and recycling programs. The state determines compliance
with the mandate to divert 50 percent of generated waste through a complex formula. This
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formula requires cities and counties to conduct empirical studies to establish a “base year”
waste generation rate against which future diversion is measured. The diversion rates in
subsequent years are then determined by deduction rather than by direct measurement of
material recycled and composted. Cities and counties track the amount of material disposed of
at landfills, then subtract that amount from the base-year amount, and the difference is assumed
to be diverted (Public Resources Code Section 41780.2). In 2010, the state legislature passed
AB 341 which set a statewide recycling goal of 75 percent by 2020, which is anticipated to be
achieved through source reduction, recycling, and continued diversion of materials such as
organic wastes. Solid waste and recyclable materials generated from Project activities would be
considered for tracking purposes in the respective counties where Project waste is disposed or
recycled.
Utility Notification Requirements
Title 8, Section 1541 of the California Code of Regulations (CCR) requires excavators to
determine the approximate locations of subsurface installations such as sewer, telephone, fuel,
electricity, and water lines (or any other subsurface installations that may reasonably be
encountered during excavation work) prior to opening an excavation. California law
(Government Code Section 4216 et seq.) requires owners and operators of underground utilities
to become members of and participate in a regional notification center, such as USA North. USA
North receives reports of planned excavations from public and private excavators and transmits
the information to all participating members that may have underground facilities at the location
of an excavation. USA North members mark or stake their facilities, provide information, or give
clearance to dig. Project activities within the SR 152 utility corridor would be subject to these
notification requirements.
Nonhazardous Solid Waste Disposal Standards
Title 14, Chapter 3, of the CCR provides minimum standards for solid waste handling and
disposal in California pertaining to nonhazardous solid waste management. The California
Department of Resources Recycling and Recovery administers the programs formerly managed
by CalRecycle, including the regulation of nonhazardous solid waste facilities in the state. These
standards may apply to activities related to Project construction.
Regional Water Quality Control Board Water Quality Control Plans
The Water Quality Control Plan for the Central Coastal Basin (CC Basin Plan) provides
guidance for wastewater and stormwater facilities and development that could affect water
quality in the basins (CCRWQCB 2019). The CC Basin Plan may apply to activities during
Project construction and operation that may impact water quality in the basin.
The Water Quality Control Plan for the Sacramento and San Joaquin River Basins (SSJ Basin
Plan) provides guidance for wastewater and stormwater facilities and development that could
affect water quality in these basins (CVRWQCB 2018). This Basin Plan may apply to activities
during Project construction and operation that may impact water quality in the San Joaquin
basins.
3.19.2.3 Regional and Local Laws, Regulations, and Policies
While the majority of the Project study area for utilities and service systems is within Santa
Clara and San Benito Counties, a road network that provides access to the North Fork Pacheco
Creek watershed crosses small portions of Merced and Stanislaus Counties. The CCRWQCB
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has jurisdiction over the Pajaro River watershed, including Pacheco Creek and its tributaries.
The CVRWQCB has jurisdiction over the San Joaquin River watershed.
Santa Clara County General Plan
The following Santa Clara County General Plan (1994) resource conservation policies may be
applicable to the Project.
Resource Conservation
• Policy C-RC 63: Santa Clara County shall strive to reduce the quantity of solid waste
disposed of in landfills and to achieve or surpass the requirements of state law (the law
currently specifies 25 percent reduction of landfilled wastes by 1995, and 50 percent by
2000). 1
•

Policy C-RC 64: Countywide solid waste management efforts shall be guided by the
hierarchy of strategies outlined below, emphasizing resource recovery in accordance
with state law:
a. Source reduction and reuse by seeking innovative and effective means of reducing
solid waste,
b. Recycling and composting by considering efforts to increase markets for goods
produced from recycled/reused materials as an essential feature of all efforts to
manage solid waste and conserve landfill capacity,
c. Transformation by exploring potential applications for waste transformation and
energy generation technologies, and
d. Landfilling as final option by acknowledging the need for long term disposal capacity
and striving to maintain 20 to 30 years of ongoing collective disposal capacity.

•

Policy C-RC 65: All solid waste management services and facilities shall conform to
applicable federal, state, and local regulations and standards.

Santa Clara County Integrated Waste Management Plan
In 1995, the California Integrated Waste Management Board approved the Santa Clara County
Integrated Waste Management Plan. The plan was established to reduce waste in the county,
ensure that new disposal facilities are designed for effective and efficient operation, avoid
environmental degradation and unnecessary expenditure, and ensure that the integrated waste
management needs of the county are being met (Santa Clara County 1995). State law requires
the County to review its Integrated Waste Management Plan every five years.
San Benito County General Plan
The Public Facilities and Services Element of the San Benito County General Plan (2015)
provides a framework to ensure that both public and private facilities and services meet the
needs of the communities within the County. This may be difficult due to the County’s rural
character and limited resources—relative to urban service areas; however, the General Plan
offers guidance on how to best maximize and expand existing and projected service facilities.

In 2010, the California State Legislature passed AB 341 which set a statewide recycling goal of 75 percent by 2020. This applies to
the Santa Clara County General Plan.

1
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Goals and policies pertaining to service facilities in the San Benito County General Plan may
apply to waste management activities during Project construction and operations.
Merced County General Plan
The Merced County General Plan (2013) offers guidance for the expansion and/or upgrade of
utilities and service systems in the County. The Merced County General Plan acknowledges that
each type of service has a unique set of challenges associated with it and that these sectors
often need to be managed individually to allow for growth and change. The item below is
included as a relevant policy.
•

Policy PFS-4.6: Support and promote feasible waste reduction, recycling, and
composting efforts.

Goals and policies pertaining to energy conservation and waste management in the Merced
County General Plan may apply to waste management activities during Project construction
activities associated with improvement and use of permanent access roads.
Stanislaus County General Plan
The Land Use Element of the Stanislaus County General Plan (2016) provides a framework to
ensure that both public and private facilities and services meet the needs of the communities
within the County. This may be difficult due to the County’s rural character and limited
resources—relative to urban service areas; however, the General Plan offers guidance on how
to best maximize and expand existing and projected service facilities. Goals and policies
pertaining to service facilities in the Stanislaus County General Plan (2016) may apply to waste
management activities during Project construction activities associated with improvement and
use of permanent access roads.
3.19.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, and cumulative
impacts related to utilities and service systems.
3.19.3.1 Methods and Assumptions
The analysis of effects of the Proposed Project and alternatives on utilities and service systems
addresses temporary construction-related impacts as well as impacts during operation and
maintenance. This analysis assumes that the Valley Water would comply with all applicable laws
and regulations throughout construction, operation, and maintenance. This analysis evaluates
the effects of the landfill disposal requirements of the Proposed Project and alternatives with
respect to the available capacity of local landfills and the Valley Water’s ability to comply with
solid waste disposal rates.
Applicable Design and Implementation Features
DIFs include Valley Water Best Management Practices (BMP) and Project-specific Avoidance
and Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant. Section 2.3.4 provides a full description of
the DIFs. DIFs applicable to this resource include the following:
•

BMP HM-10: Utilize Spill Prevention Measures – This BMP will prevent accidental
release of non-storm drainage water.
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•

BMP WQ-17: Manage Sanitary and Septic Waste – This BMP will be implemented to
ensure temporary sanitary facilities are located on site, in compliance with California
Division of Occupational Safety and Health (Cal/OSHA) regulation 8 CCR 1526. All
temporary sanitary facilities will be located where overflow or spillage will not enter a
watercourse directly (overbank) or indirectly (through a storm drain).

•

PAMM WQ-6: Stormwater Pollution Prevention Plan (SWPPP) – This PAMM will require
preparation and implementation of a SWPPP before any construction activities are
initiated to prevent or minimize erosion and increase in discharge of sediments and other
contaminants with the potential to affect beneficial uses of or lead to violations of water
quality objectives for surface waters. As part of the Project-specific SWPPP, stormwater
collection areas must be identified and developed for construction areas. In addition,
erosion and sediment control features such as earth dikes, drainage swales, and
sediment basin will minimize potential increases in stormwater runoff from these
construction areas.

•

PAMM Const-1: Construction Material Disposal Plan – This PAMM will be implemented to
recycle or reuse demolished materials as required and where practical. Other
demolished materials will be disposed of in local or other identified permitted landfills in
compliance with applicable requirements.

•

PAMM BI-3: Minimize Predator-Attraction – This PAMM will require solid waste to be
placed in predator-proof containers and removed periodically, but at least once a week
from the Project study area to avoid attracting potential predators during construction and
operation of the Project.

•

PAMM HM-6: Hazards and Hazardous Materials Management – This PAMM will be
implemented to ensure that hazardous materials are properly handled, and the quality of
water resources is protected by all reasonable means.

3.19.3.2 Criteria for Determining Significance of Impacts
Based on guidance from CEQA Guidelines Appendix G, implementation of the Proposed
Project, No Project Alternative, or other alternatives would have significant impacts on utilities
and service system resources if it were to:

2

•

Require or result in the relocation or construction of new or expanded water, wastewater
treatment or storm water drainage, electrical power, natural gas, 2 or telecommunications
facilities, the construction or relocation of which could cause significant environmental
effects not disclosed in other Environmental Impact Report (EIR) sections;

•

Have insufficient water supplies available to serve the Project and reasonably
foreseeable future development during normal, dry and multiple dry years;

•

Result in a determination by the wastewater treatment provider that would serve the
Project that it has inadequate capacity to serve the Project’s projected demand in
addition to the provider’s existing commitments;

No natural gas pipelines service the Project study area.
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•

Generate solid waste in excess of state or local standards, or in excess of the capacity
of local infrastructure, or otherwise impair the attainment of solid waste reduction goals;
and

•

Be out of compliance with federal, state, and local management and reduction statutes
and regulations related to solid waste.

3.19.3.3 Topics Eliminated from Further Discussion
The following topics related to utilities and service systems that are included in the significance
criteria listed above were eliminated from further consideration.
•

Water Supplies: The purpose of the Project is to increase Valley Water’s water supply
reliability and increase emergency water storage during drought periods and
emergencies while also providing ecosystem improvements and flood protection
(incidental) benefits for Santa Clara and San Benito Counties. Section 3.12 provides
further details regarding water supply impacts.

•

Wastewater Treatment Capacity: The Project includes installation of one restroom at the
proposed pump station that would require wastewater disposal via a septic system.
Temporary sanitation stations would be placed at appropriate locations throughout the
Project study area as construction activities proceed. There would be no new or
additional demand on existing wastewater facilities.

•

Natural Gas: As described in Section 3.19.1, no natural gas service is available within
the Project study area. Natural gas service would not be required during construction
and/or operation of the Project.

3.19.3.4 Impacts
Table 3.19-2 provides a summary of utilities and service system impacts and associated
mitigation measures with implementation of the Proposed Project, No Project Alternative, or
other alternatives. Table 3.19-2 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are more or less severe than those
of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of
project facilities or from long-term operations and maintenance.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.19-8

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.19
Utilities and Service Systems

Table 3.19-2. Summary of Utilities and Service Systems Impacts and Mitigation Measures
Impact

Proposed
Project and
Alternatives

Level of
Significance Before Mitigation Measures
Mitigation1

Proposed
Impact UTL-1: Would result
Project
in the relocation or
construction of new or
expanded water treatment or No Project Alt
storm water drainage,
electrical power, or
Alt A
telecommunications
facilities, the construction or
Alt B
relocation of which could
cause significant
environmental effects not
Alt C
disclosed in other EIR
sections
Alt D

LTS

--

LTS

NI (-)

--

NI (-)

LTS (=)

--

LTS (=)

LTS (-)

--

LTS (-)

LTS (+)

--

LTS (+)

LTS (+)

--

LTS (+)

LTS

--

LTS

NI

--

NI (-)

LTS (+)

--

LTS (+)

LTS (+)

--

LTS (+)

LTS (-)

--

LTS (-)

Alt D

LTS (+)

--

LTS (+)

Proposed
Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed
Project
No Project Alt
Impact UTL-2: Would
generate solid waste in
excess of state or local
Alt A
standards, or in excess of
the capacity of local
Alt B
infrastructure, or otherwise
impair the attainment of solid
waste reduction goals
Alt C

Impact UTL-3: Would be out
of compliance with federal,
state, and local
management and reduction
statutes and regulations
related to solid waste

Level of
Significance with
Mitigation1

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No
Project Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are similar to, more
severe, or less severe than those of the Proposed Project. It should be noted that these comparisons present the most severe
impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LTS = less than significant
NI = no impact

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.19-9

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.19
Utilities and Service Systems

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
San Benito County Water District Participation
UTL-1: Would result in the relocation or construction of new or expanded water, storm water
drainage, electrical power, or telecommunications facilities, the construction or relocation of
which could cause significant environmental effects not disclosed in other EIR sections.
Construction
Construction of Proposed Project facilities would include drilling a new well within the area of
permanent disturbance associated with the pump station to provide a source of potable water
for workers and visitors to the facility. This water would also be used for a permanent restroom
in the pump station building. The well would be drilled to a depth of approximately 500 feet and
completed consistent with state and local requirements. BMPs HM-10, and WQ-17 and PAMM
HM-6 would be implemented throughout the Project study area to ensure that non-stormwater
discharge and placement of temporary/portable sanitation facilities during construction would
not result in short-term impacts. Therefore, the impact would be less than significant.
With respect to stormwater flows that would occur in conjunction with construction of Proposed
Project facilities, Valley Water would be responsible for implementing all DIFs, including PAMM
WQ-6 requiring a SWPPP that includes site-specific structural and operational BMPs to prevent
and control impacts on runoff quality. As part of the SWPPP, stormwater collection areas must
be identified and developed for construction areas. In addition, erosion and sediment control
features such as earth dikes, drainage swales, and sediment basin would minimize potential
increases in stormwater runoff from construction areas. Construction related to the modifications
to the SR 152/Kaiser-Aetna Road intersection and the driveway that provides access to the
Pacheco Conduit tie-in road would also comply with all Caltrans stormwater management
requirements. 3 The SWPPP would provide compliance with the National Pollutant Discharge
Elimination System (NPDES) Construction General Permit. With implementation of the SWPPP
during construction, the Proposed Project would not overburden existing stormwater drainage
facilities such that they would require or result in the relocation or construction of new or
expanded stormwater drainage facilities; therefore, the impact would be less than significant.
Project construction would rely upon electricity provided initially by onsite generators powered
by diesel and/or propane. After completion of the new powerline and substation, these facilities
would be operated by one of three entities: PG&E, Power & Water Resources Pooling Authority
(PWRPA), or Western Area Power Administration (WAPA). The operator of these facilities may
provide additional electrical power available for construction purposes in the later part of the
construction period. A new 70 kilovolt (kV)/4.16 kV substation rated at 13.44/17.92 megavolt
ampere (MVA), and a new 70 kV overhead single transmission line circuit would be constructed
and operated to provide operational power to the dam and water conveyance facilities, including
the pump station and outlet works. The transmission line would be constructed and operated to
provide power to the dam and appurtenant facilities and water conveyance facilities, including
the pump station and outlet. The new electrical substation would be constructed and operated
adjacent to the pump station and would be located within the pump station footprint. The
Facilities would be designed consistent with current Caltrans design guidance such as the Stormwater Quality Handbook: Project
Planning and Design Guide which provides design guidance for incorporating stormwater quality controls into projects
during the planning and project development process, and the Highway Design Manual, including Chapter 830 related to
transportation facility drainage. This chapter of the Highway Design Manual addresses roadway drainage involving the collection,
conveyance, removal, and disposal of surface water runoff from the traveled way, shoulders, sidewalks, and adjoining areas.

3
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electrical substation would include a control building to house the equipment required for proper
functioning of the facility. The new substation to an existing PG&E transmission line for power
supply would be connected through 4.1 miles of new 70 kV transmission line. This intertie is
proposed to be located north of SR 152 near Road/Dinosaur Point Road. Twenty-six engineered
tubular steel poles would be located along the new transmission line alignment.
Under the Proposed Project, transport of all grading equipment, drilling equipment, power poles,
and spools of transmission wire from the staging area to each pole location would be by
helicopter. When available, existing ranch roads and trails would be used by pickups and offhighway vehicles to transport personnel and lightweight materials and equipment. Due to
various types of environmental constraints (e.g., wind, temperature) and seasonal restrictions
(e.g., bald and golden eagle breeding and nesting season), power line construction would occur
over several construction years. The transmission line would be strung “pole-to-pole” via
helicopter to eliminate the need for road improvements and limit the amount of land disturbance
required to install the transmission line. Power transmission line construction would occur
outside of bald and golden eagle breeding and nesting seasons. Timeframes may be modified
based on coordination with U.S. Fish and Wildlife Service and California Department of Fish and
Wildlife.
In addition to construction of new electrical transmission poles, lines, and associated switch
stations, at least one electrical distribution circuit would be subjected to replacement or
relocation in conjunction with the proposed modified interchange. The environmental impacts of
construction or relocation of electrical power infrastructure on other resources are disclosed in
other sections of this chapter; namely Section 3.5 and Section 3.21, with mitigation as
applicable. The nature of the Proposed Project requires the construction and relocation of
electrical infrastructure; however, there are no additional significant impacts associated with
electrical infrastructure beyond those disclosed in other EIR sections. Impacts related to
construction and relocation of electrical infrastructure would occur over several years during the
construction period, but these efforts would result in short-term (hours) disruption in electrical
services as the powerline relocation at the interchange is implemented in coordination with utility
providers and consistently required transition procedures. As such, short-term disruption
impacts would be less than significant.
Construction of the Proposed Project would require the installation of new supervisory control
and data acquisition (SCADA) equipment in conjunction with other construction activities
associated with the new pump station and electrical substation, access roads, and powerlines.
Installation of SCADA equipment would require placement of conduit and fiber that would be
connected to the existing fiber optic network in the SR 152 utility corridor. This would enable
Valley Water to remotely operate and monitor these facilities from its headquarters in San Jose,
California. Additionally, the existing singular telephone pole and sections of buried utilities (e.g.,
telephone, fiber optic) that are located immediately north of, and parallel to, the SR 152
intersection with Kaiser-Aetna Road would be relocated. Because these utilities would be
located in areas that would be disturbed as a result of other construction activities associated
with the Proposed Project, or within existing utility corridors, these impacts would be less than
significant.
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Operations
Operations and maintenance staff that would be on-site periodically as well as any visitors as
part of the docent-led educational tours of the facilities (e.g., school tours, industry tours) would
utilize restrooms at the proposed pump station. The water well and septic system constructed in
conjunction with the restrooms at the proposed pump station building would require periodic
inspection and maintenance. Maintenance (septic tank pumping, replacement of well pump)
may occur as often as once per decade using specialized equipment. There would be no
operational impact on water or wastewater systems.
As described previously, the Proposed Project would be constructed consistent with the
requirements of the SWPPP and operated under the conditions of an NPDES permit in the
event that a discharge would be made into a water body subject to federal or state jurisdiction.
The Proposed Project would result in an increase in developed land area in comparison to
existing conditions, but would not substantially increase impervious surface area, and therefore,
would not result in a substantial net increase in stormwater on site. Improvements proposed for
SR 152, Kaiser-Aetna Road, and other permanent access roads associated with the Proposed
Project would incorporate the BMPs and PAMMs identified previously to minimize environmental
effects associated with stormwater drainage. The Proposed Project would not substantially
increase stormwater discharges to existing stormwater drainage systems, and therefore, would
not require or result in the relocation or construction of new or expanded off-site stormwater
management facilities. This impact would be less than significant.
Operations and maintenance of the existing electrical and telecommunications infrastructure
associated with the Proposed Project would be similar to how those activities are performed
under the baseline condition. The expanded network of electrical and telecommunications
necessary to operate and maintain the Proposed Project would require some increase in
operational and maintenance efforts, particularly in conjunction with operation of the new pump
station, powerline, and water conveyance facilities. The very limited telecommunication needs
associated with the Proposed Project would be adequately served by the multiple
telecommunications companies providing service in the Project study area. Therefore, this
impact would be less than significant.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction
Solid waste generated by the Proposed Project would include construction debris, demolition
materials, excavated soils, and refuse. The solid waste generated during construction would be
unused soil, rock and vegetative waste materials that would be placed in the on-site disposal
sites (see Section 2.3.2 and the Alternatives Development and Project Description Appendix).
The total required volume of on-site disposal areas is estimated to be 3.8 million cubic yards
(CY). Four on-site disposal areas have been identified with a total available volume of 5.2
million CY.
The Proposed Project would generate approximately 11,475 tons of waste associated with
clearing vegetation. Cleared vegetation not utilized on-site for erosion control and ecological
restoration would be disposed of within on-site disposal areas or hauled off-site to recycling,
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cogeneration or biochar facilities, 4 or permitted disposal facilities (e.g., Recology) consistent
with the Santa Clara County policy and strategies described in Section 3.19.2.3.
The Proposed Project would generate approximately 8,884 tons of solid waste (e.g., concrete,
rebar, cardboard, lumber). On average about 1,105 tons of solid waste per year would be
hauled to an off-site facility (e.g., Billy Wright Landfill, RJR Recycling) for disposal or recycling
consistent with California thresholds for hazardous waste classification.
The Proposed Project includes demolition of the existing structures located within the new
facility footprints and the expanded reservoir inundation area. These structures include a
residential building and other miscellaneous infrastructure associated with the ranch operations
within the area subject to permanent impacts (e.g., inundation area). Structures associated with
the existing North Fork Dam would also be demolished, including a small building on the dam
crest, two bridges, and the spillway. It is estimated that the majority of this waste would be the
concrete facing on the existing dam and the spillway, which is an estimated 3,650 CY of
material. Additionally, steel from existing bridges would be recycled by hauling to off-site,
permitted recycling facilities (e.g., RJR Recycling).
Solid waste from clearing and grubbing activities necessary for grading the construction staging
areas, for constructing or improving existing and new roadways, and for preparing the disposal
sites and borrow areas, would also require disposal. Clearing and grubbing work includes
removing all vegetation including trees, root systems and shrubs, as well as fencing. Cleared
vegetation would be disposed of either on-site (left-in-place or used with construction activities)
or off-site (transported for various forms of approved reuse or landfill). Refuse from construction
workers, such as food packaging materials, would be disposed of off-site at either the Billy
Wright Landfill or RJR Recycling. Construction workers would also separate and collect all
recyclables (e.g., clean metal, plastic) for off-site transport and disposal.
Some of the materials generated from the excavation or grading associated with the foundation,
spillway, borrow, and disposal areas, haul roads, staging areas, and partial removal of North
Fork Dam would be reused in the construction of the new dam and spillway. All excess
excavated material not suitable for dam construction would be disposed of on site in one of the
disposal areas. Consistent with PAMM Const-1, all construction and demolition debris from the
demolition of on-site buildings/structures would be sorted on site to identify materials that could
be reused or recycled. Construction and demolition debris that could not be reused or recycled
would be disposed of on site along with vegetation from clearing and grubbing. If hazardous
materials are encountered as part of the excavation and as part of the demolition of existing
structures built prior to 1975, these materials would be handled and disposed of according to
existing regulations (see Section 3.11). Disposal on-site of excavated materials, cleared
vegetation, and construction and demolition debris that was not reused or recycled would meet
the state’s goal of diverting at least 75 percent of generated solid waste from being sent to a
landfill.
One of the primary generators of solid waste throughout construction that would be disposed of
off-site would be refuse from construction workers. Off-site disposal of this solid waste is not a
Biochar is a charcoal-like substance that’s made by burning organic material from agricultural and forestry wastes (also called
biomass) in a controlled process called pyrolysis. During pyrolysis biomass is burned in a container with very little oxygen. As the
biomass burns, it releases little to no contaminating fumes. During the pyrolysis process, the organic material is converted into
biochar, a stable form of carbon that can’t easily escape into the atmosphere.
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permanent waste stream. Disposal of this volume of solid waste would be an occasional event
and would only occur during the 6.7-year construction period.
As illustrated in Table 3.19-1, the Billy Wright Landfill near Los Banos has a daily capacity of
1,500 tons per day. For the Proposed Project, its anticipated that the Proposed Project would
generate about 1,105 tons per year on average over the construction period and this waste
would be managed in conjunction with Merced County so that it would not exceed the daily or
annual limit of 1,500 tons per day. This facility would not reach its capacity during the
construction of the Proposed Project; as of 2010 it had 76 percent remaining capacity. While
updated information is not available, based on the estimated permitted closure date, it appears
that it would still have adequate capacity to accept additional solid waste (CalRecycle 2021a).
The RJR Recycling facility has a daily capacity of 100 tons per day and a yearly capacity of
35,000 tons per year. This type of waste would be managed in conjunction the facility managers
so that it would not exceed the daily or annual capacity. Similarly, organic waste, primarily from
clearing activities would be managed in conjunction with Recology facility managers so that it
would not exceed the daily capacity of 750 tons per day. Therefore, the Proposed Project would
not substantially affect the remaining capacity of the Billy Wright Landfill. The Proposed Project
would not generate solid waste in excess of state or local standards, or in excess of the capacity
of local infrastructure, or otherwise impair the attainment of solid waste reduction goals during
construction. Therefore, this impact would be less than significant.
Operations
During operation of the Proposed Project, Valley Water estimates that less than one ton of solid
waste, including recyclable material would be generated, transported, and disposed of at a
disposal or recycle facility. Similar to what is described under construction impacts, Valley Water
would work closely with managers of all three facilities described under construction impacts so
that solid waste would not exceed daily or yearly capacities, and in the case of the Billy Wright
Landfill, not exceed its remaining capacity. Therefore, the available solid waste facilities in the
Project vicinity would easily maintain sufficient capacity to accept the volumes of operation
period solid waste. The impacts associated with operation of the Proposed Project would be
less than significant.
UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction
Construction of the Proposed Project would generate some amount of solid waste (e.g., rock,
soil, wood) that would not be disposed of at on-site disposal areas. Transport of solid waste to
an off-site disposal or recycling facility would occur consistent with Santa Clara County General
Plan for Solid Waste Management and in compliance with the County’s Integrated Waste
Management Plan. Per Policy C-RC-64, Valley Water would explore creative approaches to
implement the strategies of this policy including recycling vegetative materials for use as
compost, biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose
of solid waste. The Proposed Project would also comply with the policies set forth in other
applicable General Plans for the respective counties where solid waste is either generated or
disposed as a result of the Proposed Project. In addition, the Proposed Project would conform
with the requirements of the state’s Nonhazardous Solid Waste Disposal Strategy and AB 341.
Compliance with these requirements would ensure that all regulated waste associated with the
Proposed Project would be taken to a registered facility, which would arrange for the proper
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recycling, reuse, and/or disposal of the materials generated by the Proposed Project. Pursuant
to AB 341, 75 percent of the construction waste would require to be recycled; the remaining
waste would be diverted to a landfill. Moreover, this waste would be spread out over the length
of the 6.7-year construction period for the Proposed Project. Therefore, construction impacts
related to compliance with federal, state, and local solid waste management and reduction
statutes and regulations would be less than significant.
If any soil is found to contain hazardous materials, excess spoils would be characterized,
transported from the Project study area in lined container trucks, and disposed of at an
appropriate landfill in compliance with federal, state, and local regulations. Refer to Section 3.11
for information regarding disposal of hazardous materials.
Operations
Operation and maintenance of the Proposed Project would require disposal of solid waste
generated through routine or periodic maintenance activities of facilities constructed or modified
under the Proposed Project (e.g., equipment repair/replacement, debris removal, vegetation
management). Some types of solid waste (e.g., sediment, vegetation) would be reused on site
where feasible or would be disposed of at a landfill or other suitable site and would comply with
all applicable regulations for disposal of solid waste as described under construction impacts.
Collection, and periodic removal of trash and other types of solid waste would be performed by
Valley Water consistent with PAMM BI-3, Minimize Predator Attraction. Therefore, operations
impacts related to compliance with federal, state, and local solid waste statutes and regulations
would be less than significant.
No Project Alternative
UTL-1: Would result in the relocation or construction of new or expanded water treatment or
storm water drainage, electrical power, or telecommunications facilities, the construction or
relocation of which could cause significant environmental effects not disclosed in other EIR
sections.
Construction and Operations
Under the No Project Alternative, North Fork Dam would remain in place and the existing
Pacheco Reservoir would not be expanded. No new infrastructure would be constructed and the
PPWD would continue to operate the reservoir consistent with baseline conditions. Therefore,
there would be no increase in demand related to new or expanded water treatment or storm
water drainage, electrical power, or telecommunications facilities, the construction or relocation
of which could cause significant environmental effects. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project Alternative, the No Project Alternative would have less
impacts. The Proposed Project would not be implemented; therefore, there would be no
increase in utilities or level of services.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction and Operations
Under the No Project Alternative, Pacheco Reservoir would not be expanded, and no new
infrastructure would be constructed. There would be no increase in the generation of solid waste
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that would result in the exceedance of capacity of local infrastructure. Therefore, there would be
no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact. The
Proposed Project would not be implemented; therefore, there would be no increase in solid
waste and the capacity of local infrastructure would not be exceeded.
UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction and Operations
Under the No Project Alternative, the existing Pacheco Reservoir would not be expanded, and
no new infrastructure would be constructed. There would be no increase in demand related to
solid waste being generated, and therefore, there would be no conflicts with federal, state, and
local management and reduction statutes. Therefore, there would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impacts. The
Proposed Project would not generate solid waste, and there would be no conflicts with federal,
state, or local requirements.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
UTL-1: Would result in the relocation or construction of new or expanded water treatment or
storm water drainage, electrical power, or telecommunications facilities, the construction or
relocation of which could cause significant environmental effects not disclosed in other EIR
sections.
Construction
Construction of Alternative A facilities would include drilling and completing a new well within the
area of permanent disturbance associated with the pump station to provide a source of potable
water for workers and visitors to the facility. The impacts of this activity would be the same with
respect to location and construction as the Proposed Project. BMPs HM-10, and WQ-17 and
PAMM HM-6 would be implemented throughout the Project study area to ensure that nonstormwater discharge and placement of temporary/portable sanitation facilities during
construction would not result in short-term impacts. Therefore, the impact would be less than
significant.
With respect to stormwater flows that would occur in conjunction with construction of Alternative
A facilities, Valley Water would be responsible for implementing all DIFs, including PAMM WQ-6
requiring an SWPPP that includes site-specific structural and operational BMPs to prevent and
control impacts on runoff quality. As part of the SWPPP, stormwater collection areas must be
identified and developed for construction areas. In addition, erosion and sediment control
features such as earth dikes, drainage swales, and sediment basin would minimize potential
increases in stormwater runoff from construction areas. Construction related to the modifications
to the SR 152/Kaiser-Aetna Road intersection would comply with Caltrans stormwater
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management requirements. 5 While Alternative A includes a temporary overpass, the
construction of this interchange would be very similar to the Proposed Project with respect to
the number and placement of stormwater management features. The construction of the
driveway that provides access to the Pacheco Conduit tie-in road would also comply with all
Caltrans stormwater management requirements. The SWPPP would provide compliance with
the NPDES Construction General Permit for all construction activities associated with
Alternative A. With implementation of the SWPPP during construction, Alternative A would not
overburden existing stormwater drainage facilities such that they would require or result in the
relocation or construction of new or expanded stormwater drainage facilities; therefore, the
impact would be less than significant.
Similar to the Proposed Project, Alternative A includes construction of a new 70 kV substation,
and a new 4.1-mile 70 kV overhead single transmission line circuit to provide power to the dam
and water conveyance facilities, including the pump station and outlet works. As described for
the Proposed Project, the transmission line would be constructed and operated to provide
operational power to the dam and appurtenant facilities and water conveyance facilities,
including the pump station and outlet. The new electrical substation would be constructed and
operated adjacent to the pump station and would be located within the pump station footprint.
The electrical substation would include a control building to house the equipment required for
proper functioning of the facility. The new substation to an existing PG&E transmission line for
power supply would be connected through 4.1 miles of new 70 kV transmission line. This intertie
is proposed to be located north of SR 152 near Road/Dinosaur Point Road. Twenty-six
engineered tubular steel poles would be located along the new transmission line alignment.
Similar to the Proposed Project, transport of all grading equipment, drilling equipment, power
poles, and spools of transmission wire from the staging area to each pole location would be by
helicopter. Due to various types of environmental constraints (e.g., wind, temperature) and
seasonal restrictions (e.g., bald and golden eagle breeding and nesting season), power line
construction would occur over several construction years.
In addition to construction of new electrical transmission poles, line, and associated switch
stations, at least one electrical distribution circuit would be subjected to replacement or
relocation in conjunction with the proposed modified interchange. The environmental impacts of
construction or relocation of electrical power infrastructure on other resources are disclosed in
other sections of this chapter; namely Section 3.5 and Section 3.21, with mitigation as
applicable. The nature of Alternative A requires the construction and relocation of electrical
infrastructure; however, there are no additional significant impacts associated with electrical
infrastructure beyond those disclosed in other EIR sections.
Impacts related to construction and relocation of electrical infrastructure would occur over
several years during the construction period, but these efforts would result in short-term (hours)
disruption in electrical services as the powerline relocation at the interchange is implemented in

Facilities would be designed consistent with current Caltrans design guidance such as the Stormwater Quality Handbook: Project
Planning and Design Guide which provides design guidance for incorporating stormwater quality controls into projects
during the planning and project development process, and the Highway Design Manual, including Chapter 830 related to
transportation facility drainage. This chapter of the Highway Design Manual addresses roadway drainage involving the collection,
conveyance, removal, and disposal of surface water runoff from the traveled way, shoulders, sidewalks, and adjoining areas.
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coordination with utility providers and consistently required transition procedures. As such,
short-term disruption impacts would be less than significant.
Construction of Alternative A would require the installation of new (SCADA equipment at the
same location and in the same manner as the Proposed Project. This would enable Valley
Water to remotely operate and monitor these facilities from its headquarters in San Jose,
California. Additionally, the existing singular telephone pole and sections of buried utilities (e.g.,
telephone, fiber optic) that are located immediately north of, and parallel to, the SR 152
intersection with Kaiser-Aetna Road would be relocated. Because these utilities would be
located in areas that would be disturbed as a result of other construction activities associated
with Alternative A, or within existing utility corridors, these impacts would be less than
significant.
Operations
Operations and maintenance staff that would be on-site periodically as well as any visitors as
part of the docent-led educational tours of the facilities (e.g., school tours, industry tours) would
utilize restrooms at the proposed pump station. The water well and septic system constructed in
conjunction with the restrooms at the proposed pump station building would require periodic
inspection and maintenance similar to the Proposed Project. There would be no operational
impact of Alternative A on water or wastewater systems.
As described previously, Alternative A facilities would be constructed in a manner very similar to
the Proposed Project and would be consistent with the requirements of the SWPPP. Alternative
A would be operated under the conditions of an NPDES permit in the event that a discharge
would be made into a water body subject to federal or state jurisdiction. Alternative A would
result in an increase in developed land area similar to the Proposed Project, but would not
substantially increase impervious surface area, and therefore, would not result in a substantial
net increase in stormwater on site. Improvements proposed for SR 152, Kaiser-Aetna Road,
and other permanent access roads associated with Alternative A would incorporate the BMPs
and PAMMs identified previously to minimize environmental effects associated with stormwater
drainage. Alternative A would not substantially increase stormwater discharges to existing
stormwater drainage systems, and therefore, would not require or result in the relocation or
construction of new or expanded offsite stormwater management facilities. This impact would be
less than significant.
Operations and maintenance of the existing electrical and telecommunications infrastructure
associated with Alternative A would be similar to how those activities would be performed under
the Proposed Project. The expanded network of electrical and telecommunications necessary to
operate and maintain Alternative A facilities would require some increase in operational and
maintenance efforts, particularly in conjunction with operation of the new pump station,
powerline, and water conveyance facilities. The very limited telecommunication needs
associated with Alternative A would be adequately served by the multiple telecommunications
companies providing service in the Project study area. Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the construction of a new well, changes in stormwater flows, electricity needs, and construction
activities required for electrical transmission lines and equipment installation, and construction
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duration, Alternative A would have similar impacts as the Proposed Project during construction.
Considering the adherence to the SWPPP, and maintenance activities for infrastructure,
Alternative A would have similar impacts to the Proposed Project during operation.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction
Solid waste generated by the Alternative A would include construction debris, demolition
materials, excavated soils, and refuse similar to the Proposed Project with respect to amount
and type of solid waste. The solid waste generated during construction would be unused
materials that would be placed in the on-site disposal sites (see Section 2.6.2 and the
Alternatives Development and Project Description Appendix). The total required volume of onsite disposal areas is estimated to be 3.1 million CY. Two on-site disposal areas have been
identified with a total available volume of 3.4 million CY. Waste materials not suitable for
disposal in the identified on-site disposal areas, such as materials from dam decommissioning
(e.g., concrete, rebar) and existing building and utility demolition would be hauled to an
authorized offsite location for recycling or disposal consistent with California thresholds for
hazardous waste classification.
Alternative A includes demolition of the existing structures located within the new facility
footprints and the expanded reservoir inundation area similar to the Proposed Project.
Structures associated with the existing North Fork Dam would also be demolished and it is
estimated that the majority of this waste would be the concrete facing on the existing dam and
the spillway, which is an estimated 3,650 CY of material. Additionally, steel from existing bridges
would be recycled by hauling to off-site, permitted recycling facilities.
Similar to the Proposed Project, solid waste from clearing and grubbing activities would also
require disposal. Alternative A would generate approximately 14,711 tons of waste associated
with clearing vegetation. Clearing and grubbing work includes removing all vegetation including
trees, root systems and shrubs, as well as fencing. Cleared vegetation would be disposed of
either on-site (left-in-place or used with construction activities) or off-site (transported for various
forms of approved reuse or landfill) consistent with Santa Clara County policy and strategies
described in Section 3.19.2.3. Alternative A would generate approximately 8,525 tons of solid
waste (e.g., concrete, rebar, cardboard, lumber). On average about 1,066 tons of solid waste
per year would be removed and disposed of or recycled at an off-site facility (e.g., Billy Wright
Landfill, RJR Recycling) for disposal or recycling consistent with California thresholds for
hazardous waste classification.
Refuse from construction workers, such as food packaging materials, would be disposed of offsite at either the Billy Wright Landfill or RJR Recycling. Construction workers would also
separate and collect all recyclables (e.g., aluminum and cardboard) for off-site transport. Some
of the materials generated under Alternative A and not suitable for dam construction would be
disposed of on site in one of the disposal areas. Consistent with PAMM Const-1, all construction
and demolition debris from the demolition of on-site buildings/structures would be sorted on site
to identify materials that could be reused or recycled. Construction and demolition debris that
could not be reused or recycled would be disposed of on site along with vegetation from
clearing and grubbing. If hazardous materials are encountered as part of the excavation and as
part of the demolition of existing structures built prior to 1975, these materials would be handled
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and disposed of according to existing regulations (see Section 3.11). Disposal on-site of
excavated materials and construction and demolition debris that was not reused or recycled
would meet the state’s goal of diverting at least 75 percent of generated solid waste from being
sent to a landfill.
One of the primary generators of solid waste throughout construction that would be disposed of
off-site would be refuse from construction workers. Off-site disposal of this solid waste is not a
permanent waste stream. Disposal of this volume of solid waste would be an occasional event
and would only occur during the 6.4-year construction period.
As illustrated in Table 3.19-1, the Billy Wright Landfill near Los Banos has a daily capacity of
1,500 tons per day. It is anticipated that Alternative A would generate about 1,066 tons per year
on average over the construction period and this waste would be managed in conjunction with
Merced County so that it would not exceed the daily or annual limit of 1,500 tons per day. This
facility would not reach its capacity during the construction of Alternative A; as of 2010 it had 76
percent remaining capacity. While updated information is not available, based on the estimated
permitted closure date, it appears that it would still have adequate capacity to accept additional
solid waste (CalRecycle 2021a). The RJR Recycling facility has a daily capacity of 100 tons per
day and a yearly capacity of 35,000 tons per year. This type of waste would be managed in
conjunction the facility managers so that it would not exceed the daily or annual capacity.
Similarly, organic waste, primarily from clearing activities would be managed in conjunction with
Recology facility managers so that it would not exceed the daily capacity of 750 tons per day.
Therefore, Alternative A would not substantially affect the remaining capacity of the Billy Wright
Landfill. Alternative A would not generate solid waste in excess of state or local standards, or in
excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste
reduction goals during construction. Therefore, this impact would be less than significant.
Operations
During operation of Alternative A facilities, Valley Water estimates that less than one ton of solid
waste, including recyclable material would be generated, transported, and disposed of at a
disposal or recycle facility. Similar to what is described under construction impacts, Valley Water
would work closely with managers of all three facilities described under construction impacts so
that solid waste would not exceed daily or yearly capacities, and in the case of the Billy Wright
Landfill, not exceed its remaining capacity. Therefore, the available solid waste facilities in the
Project vicinity would easily maintain sufficient capacity to accept the volumes of operation
period solid waste. The impacts associated with operation of Alternative A would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have greater impacts. The
vegetation clearing would be substantially more resulting in potential for more organic material
transported to a recycling or reuse facility. The generation of solid waste transported to an offsite facility would be similar.
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UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction
Construction of Alternative A facilities would generate some amount of solid waste (e.g., rock,
soil, wood) that would not be disposed of at on-site disposal areas. Transport of solid waste to
an off-site disposal or recycling facility would occur consistent with Santa Clara County General
Plan for Solid Waste Management and in compliance with the County’s Integrated Waste
Management Plan. Per Policy C-RC-64, Valley Water would explore creative approaches to
implement the strategies of this policy including recycling vegetative materials for use as
compost, biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose
of solid waste. Alternative A would comply with the policies set forth in the General Plans for the
respective counties within the Project study area, along with the state’s Nonhazardous Solid
Waste Disposal Strategy and AB 341. Compliance with these policies would ensure that all
regulated waste associated with Alternative A would be taken to a registered facility, which
would arrange for the proper recycling, reuse, and/or disposal of these materials. Pursuant to
AB 341, 75 percent of the construction waste would require to be recycled; the remaining waste
would be diverted to a landfill. Moreover, this waste would be spread out over the length of the
6.4-year construction period for Alternative A. Therefore, construction impacts related to
compliance with federal, state, and local solid waste management and reduction statutes and
regulations would be less than significant.
If any soil is found to contain hazardous materials, excess spoils would be characterized,
transported from the Project study area in lined container trucks, and disposed of at an
appropriate landfill in compliance with federal, state, and local regulations. Refer to Section 3.11
for information regarding disposal of hazardous materials.
Operations
Operation and maintenance of Alternative A facilities would require disposal of solid waste
generated through routine or periodic maintenance activities of facilities constructed or modified
under Alternative A. Similar to the Proposed Project, under Alternative A some types of solid
waste would be reused on site where feasible or would be disposed of at a landfill or other
suitable site and would comply with all applicable regulations for disposal of solid waste as
described under construction impacts. Collection, and periodic removal of trash and other types
of solid waste would be performed by Valley Water consistent with PAMM BI-3, Minimize
Predator Attraction. Therefore, operation impacts related to compliance with federal, state, and
local solid waste statutes and regulations would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the generation and disposal of additional waste material and compliance with state’s
Nonhazardous Solid Waste Disposal Strategy and AB 341, Alternative A would have similar
impacts to the Proposed Project during construction. Considering the generation of solid waste
generated through routine or periodic maintenance activities of facilities, Alternative A would
have similar impacts to the Proposed Project during construction.
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Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
UTL-1: Would result in the relocation or construction of new or expanded water treatment or
storm water drainage, electrical power, or telecommunications facilities, the construction or
relocation of which could cause significant environmental effects not disclosed in other EIR
sections.
Construction
Construction of Alternative B facilities would include drilling and completing a new well within the
area of permanent disturbance associated with the pump station to provide a source of potable
water for workers and visitors to the facility. The impacts of this activity would be the same with
respect to location and construction as the Proposed Project. BMPs HM-10, WQ-17, and PAMM
HM-6 would be implemented throughout the Project study area to ensure that non-stormwater
discharge and placement of temporary/portable sanitation facilities during construction would
not result in short-term impacts. Therefore, the impact would be less than significant.
With respect to stormwater flows that would occur in conjunction with construction of Alternative
B facilities, Valley Water would be responsible for implementing all DIFs, including PAMM WQ-6
requiring a SWPPP that includes site-specific structural and operational BMPs to prevent and
control impacts on runoff quality. As part of the SWPPP, stormwater collection areas must be
identified and developed for construction areas. In addition, erosion and sediment control
features such as earth dikes, drainage swales, and sediment basin would minimize potential
increases in stormwater runoff from construction areas. Construction related to the modifications
to the SR 152/Kaiser-Aetna Road intersection would comply with Caltrans stormwater
management requirements. 6 While Alternative B includes an at grade intersection with a traffic
signal and roundabout, the modification of this interchange would require that adequate storm
drainage is incorporated into construction efforts consistent with all Caltrans stormwater
management requirements. The construction of the driveway that provides access to the
Pacheco Conduit tie-in road would also comply with all Caltrans stormwater management
requirements. The SWPPP would provide compliance with the NPDES Construction General
Permit for all construction activities associated with Alternative B. With implementation of the
SWPPP during construction, Alternative B would not overburden existing stormwater drainage
facilities such that they would require or result in the relocation or construction of new or
expanded stormwater drainage facilities; therefore, the impact would be less than significant.
Similar to the Proposed Project, Alternative B includes construction of a new 70kV substation,
and a new 4.1-mile 70kV overhead single transmission line circuit to provide power to the dam
and water conveyance facilities, including the pump station and outlet works. As described for
the Proposed Project, the transmission line would be constructed and operated to provide
operational power to the dam and appurtenant facilities and water conveyance facilities,
including the pump station and outlet. The new electrical substation would be constructed and
operated adjacent to the pump station and would be located within the pump station footprint.
The electrical substation would include a control building to house the equipment required for
proper functioning of the facility. The new substation to an existing PG&E transmission line for
Facilities would be designed consistent with current Caltrans design guidance such as the Stormwater Quality Handbook: Project
Planning and Design Guide which provides design guidance for incorporating stormwater quality controls into projects
during the planning and project development process, and the Highway Design Manual, including Chapter 830 related to
transportation facility drainage. This chapter of the Highway Design Manual addresses roadway drainage involving the collection,
conveyance, removal, and disposal of surface water runoff from the traveled way, shoulders, sidewalks, and adjoining areas.
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power supply would be connected through 4.1 miles of new 70 kV transmission line. This intertie
is proposed to be located north of SR 152 near Road/Dinosaur Point Road. Twenty-six
engineered tubular steel poles would be located along the new transmission line alignment.
Similar to the Proposed Project, transport of all grading equipment, drilling equipment, power
poles, and spools of transmission wire from the staging area to each pole location would be by
helicopter. Due to various types of environmental constraints (e.g., wind, temperature) and
seasonal restrictions (e.g., bald and golden eagle breeding and nesting season), power line
construction would occur over several construction years.
In addition to construction of new electrical transmission poles, lines, and associated switch
stations, at least one electrical distribution circuit would be subjected to replacement or
relocation in conjunction with the proposed modified interchange. The environmental impacts of
construction or relocation of electrical power infrastructure on other resources are disclosed in
other sections of this chapter; namely Section 3.5 and Section 3.21, with mitigation as
applicable. The nature of Alternative B requires the construction and relocation of electrical
infrastructure; however, there are no additional significant impacts associated with electrical
infrastructure beyond those disclosed in other EIR sections.
Impacts related to construction and relocation of electrical infrastructure would occur over
several years during the construction period, but these efforts would result in short-term (hours)
disruption in electrical services as the powerline relocation at the interchange is implemented in
coordination with utility providers and consistently required transition procedures. As such,
short-term disruption impacts would be less than significant.
Construction of Alternative B would require the installation of new SCADA equipment at the
same location and in the same manner as the Proposed Project. This would enable Valley
Water to remotely operate and monitor these facilities from its headquarters in San Jose,
California. Additionally, the existing singular telephone pole and sections of buried utilities (e.g.,
telephone, fiber optic) that are located immediately north of, and parallel to, the SR 152
intersection with Kaiser-Aetna Road would be relocated consistent with the requirements of
Caltrans and the utility providers. Because these utilities would be located in areas that would
be disturbed as a result of other construction activities associated with Alternative B, or within
existing utility corridors, these impacts would be less than significant.
Operations
Operations and maintenance staff that would be on-site periodically as well as any visitors as
part of the docent-led educational tours of the facilities (e.g., school tours, industry tours) would
utilize restrooms at the proposed pump station. The water well and septic system constructed in
conjunction with the restrooms at the proposed pump station building would require periodic
inspection and maintenance similar to the Proposed Project. There would be no operational
impact of Alternative B on water or wastewater systems.
As described previously, Alternative B facilities would be constructed in a manner very similar to
the Proposed Project and would be consistent with the requirements of the SWPPP. Alternative
B would be operated under the conditions of an NPDES permit in the event that a discharge
would be made into a water body subject to federal or state jurisdiction. Alternative B would
result in an increase in developed land area similar to the Proposed Project, but would not
substantially increase impervious surface area, and therefore, would not result in a substantial
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net increase in stormwater on site. Improvements proposed for SR 152, Kaiser-Aetna Road,
and other permanent access roads associated with Alternative B would incorporate the BMPs
and PAMMs identified previously to minimize environmental effects associated with stormwater
drainage. Alternative B would not substantially increase stormwater discharges to existing
stormwater drainage systems, and therefore, would not require or result in the relocation or
construction of new or expanded offsite stormwater management facilities. This impact would be
less than significant.
Operations and maintenance of the existing electrical and telecommunications infrastructure
associated with the Alternative B would be similar to how those activities would be performed
under the Proposed Project. The expanded network of electrical and telecommunications
necessary to operate and maintain Alternative B facilities would require some increase in
operational and maintenance efforts, particularly in conjunction with operation of the new pump
station, powerline, and water conveyance facilities. The very limited telecommunication needs
associated with Alternative B would be adequately served by the multiple telecommunications
companies providing service in the Project study area. Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impacts. Considering the
construction of a new well, changes in stormwater flows, electricity needs, and construction
activities required for electrical transmission lines and equipment installation, Alternative B
would have similar impacts as the Proposed Project; however, a shorter construction duration of
5.8 years under Alternative B would provide less impacts than the Proposed Project.
Considering the adherence to the SWPPP, and maintenance activities for infrastructure,
Alternative B would have similar impacts to the Proposed Project during operation.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction
Solid waste generated by Alternative B would be slightly less than the Proposed Project, but
similar in character with respect to the type of solid waste. The solid waste generated during
construction would be unused materials that would be placed in the on-site disposal sites (see
Section 2.7.2 and the Alternatives Development and Project Description Appendix). The total
required volume of on-site disposal areas is estimated to be 2.5 million CY. Two on-site disposal
areas have been identified with a total available volume of 3.0 million CY. Waste materials not
suitable for disposal in the identified on-site disposal areas, such as materials from dam
decommissioning (e.g., concrete, rebar), existing building and utility demolition, would be hauled
to an authorized offsite location for recycling or disposal consistent with California thresholds for
hazardous waste classification.
Alternative B includes demolition of the existing structures located within the new facility
footprints and the expanded reservoir inundation area similar to the Proposed Project.
Structures associated with the existing North Fork Dam would also be demolished and it is
estimated that the majority of this waste would be the concrete facing on the existing dam and
the spillway, which is an estimated 3,650 CY of material. Additionally, steel from existing bridges
would be recycled by hauling to off-site, permitted recycling facilities.
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Similarly, but slightly more than the Proposed Project, solid waste from clearing and grubbing
activities would also require disposal. Alternative B would generate approximately 15,286 tons
of waste associated with clearing vegetation. Clearing and grubbing work includes removing all
vegetation including trees, root systems and shrubs, as well as fencing. Cleared vegetation
would be disposed of either on-site (left-in-place or used with construction activities) or off-site
(transported for various forms of approved reuse or landfill) consistent with Santa Clara County
policy and strategies described in Section 3.19.2.3. Alternative B would generate approximately
7,891 tons of solid waste (e.g., concrete, rebar, cardboard, lumber). On average about 1,127
tons of solid waste per year would be hauled to an off-site facility (e.g., Billy Wright Landfill and
RJR Recycling) for disposal or recycling consistent with California thresholds for hazardous
waste classification. Refuse from construction workers, such as food packaging materials,
would be disposed of off-site at either the Billy Wright Landfill or RJR Recycling. Construction
workers would also separate and collect all recyclables (e.g., aluminum and cardboard) for offsite transport.
Some of the materials generated under Alternative B and not suitable for dam construction
would be disposed of on site in one of the disposal areas. Consistent with PAMM Const-1, all
construction and demolition debris from the demolition of on-site buildings/structures would be
sorted on site to identify materials that could be reused or recycled. Construction and demolition
debris that could not be reused or recycled would be disposed of on site along with vegetation
from clearing and grubbing. If hazardous materials are encountered as part of the excavation
and as part of the demolition of existing structures built prior to 1975, these materials would be
handled and disposed of according to existing regulations (see Section 3.11). Disposal on-site
of excavated materials and construction and demolition debris that was not reused or recycled
would meet the state’s goal of diverting at least 75 percent of generated solid waste from being
sent to a landfill.
One of the primary generators of solid waste throughout construction that would be disposed of
off-site would be refuse from construction workers. Off-site disposal of this solid waste is not a
permanent waste stream. Disposal of this volume of solid waste would be an occasional event
and would only occur during the 5.8-year construction period.
As illustrated in Table 3.19-1, the Billy Wright Landfill near Los Banos has a daily capacity of
1,500 tons per day. It is anticipated that Alternative B would generate about 1,127 tons per year
on average over the construction period and this waste would be managed in conjunction with
Merced County so that it would not exceed the daily or annual limit of 1,500 tons per day. This
facility would not reach its capacity during the construction of Alternative B; as of 2010 it had 76
percent remaining capacity. While updated information is not available, based on the estimated
permitted closure date, it appears that it would still have adequate capacity to accept additional
solid waste (CalRecycle 2021a). The RJR Recycling facility has a daily capacity of 100 tons per
day and a yearly capacity of 35,000 tons per year. This type of waste would be managed in
conjunction the facility managers so that it would not exceed the daily or annual capacity.
Similarly, organic waste, primarily from clearing activities would be managed in conjunction with
Recology facility managers so that it would not exceed the daily capacity of 750 tons per day.
Therefore, Alternative B would not substantially affect the remaining capacity of the Billy Wright
Landfill. Alternative B would not generate solid waste in excess of state or local standards, or in
excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste
reduction goals during construction. Therefore, this impact would be less than significant.
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Operations
During operation of Alternative B facilities, Valley Water estimates that less than one ton of solid
waste, including recyclable material would be generated, transported, and disposed of at a
disposal or recycle facility. Similar to what is described under construction impacts, Valley Water
would work closely with managers of all three facilities described under construction impacts so
that solid waste would not exceed daily or yearly capacities, and in the case of the Billy Wright
Landfill, not exceed its remaining capacity. Therefore, the available solid waste facilities in the
Project vicinity would easily maintain sufficient capacity to accept the volumes of operation
period solid waste. The impact associated with operation of Alternative B would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have greater impacts. The
vegetation clearing would be substantially more resulting in potential for more organic material
transported to a recycling or reuse facility. The generation of solid waste transported to an offsite facility would also be greater.
UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction
Construction of Alternative B facilities would generate some amount of solid waste (e.g., rock,
soil, wood) that would not be disposed of at on-site disposal areas. Transport of solid waste to
an off-site disposal or recycling facility would occur consistent with Santa Clara County General
Plan for Solid Waste Management and in compliance with the County’s Integrated Waste
Management Plan. Per Policy C-RC-64, Valley Water would explore creative approaches to
implement the strategies of this policy including recycling vegetative materials for use as
compost, biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose
of solid waste. Alternative B would comply with the policies set forth in the General Plans for the
respective counties within the Project study area, along with the state’s Nonhazardous Solid
Waste Disposal Strategy and AB 341. Compliance with these policies would ensure that all
regulated waste associated with Alternative B would be taken to a registered facility, which
would arrange for the proper recycling, reuse, and/or disposal of these materials. Pursuant to
AB 341, 75 percent of the construction waste would require to be recycled, resulting in the rest
of waste to be diverted to a landfill. Moreover, this waste would be spread out over the length of
the 5.8-year construction period for Alternative B. Therefore, construction impacts related to
compliance with federal, state, and local solid waste management and reduction statutes and
regulations would be less than significant.
If any soil is found to contain hazardous materials, excess spoils would be characterized,
transported from the Project study area in lined container trucks, and disposed of at an
appropriate landfill in compliance with federal, state, and local regulations. Refer to Section 3.11
for information regarding disposal of hazardous materials.
Operations
Operation and maintenance of Alternative B facilities would require disposal of solid waste
generated through routine or periodic maintenance activities of facilities constructed or modified
under Alternative B. Similarly, but less than the Proposed Project, some types of solid waste
would be reused on site where feasible or would be disposed of at a landfill or other suitable site
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and would comply with all applicable regulations for disposal of solid waste as described under
construction impacts. Collection, and periodic removal of trash and other types of solid waste
would be performed by Valley Water consistent with PAMM BI-3, Minimize Predator Attraction.
Therefore, operations impacts related to compliance with federal, state, and local solid waste
statutes and regulations would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the generation and disposal of additional waste material and compliance with state’s
Nonhazardous Solid Waste Disposal Strategy and AB 341, Alternative B would have similar
impacts to the Proposed Project during construction. Considering the generation of solid waste
generated through routine or periodic maintenance activities of facilities, Alternative B would
have similar impacts to the Proposed Project during construction.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with San Benito County Water District Participation
UTL-1: Would result in the relocation or construction of new or expanded water treatment or
storm water drainage, electrical power, or telecommunications facilities, the construction or
relocation of which could cause significant environmental effects not disclosed in other EIR
sections.
Construction
Construction of Alternative C facilities would include drilling and completing a new well within the
area of permanent disturbance associated with the downstream pump station location to provide
a source of potable water for workers and visitors to the facility. The impacts of this activity
would be the same with respect to construction as the Proposed Project; however, the location
of these facilities would be south of the proposed Alternative C dam site. BMPs HM-10, and
WQ-17 and PAMM HM-6 would be implemented throughout the Project study area to ensure
that non-stormwater discharge and placement of temporary/portable sanitation facilities during
construction would not result in short-term impacts. Therefore, the impact would be less than
significant.
With respect to stormwater flows that would occur in conjunction with construction of Alternative
C facilities, Valley Water would be responsible for implementing all DIFs, including PAMM WQ-6
requiring a SWPPP that includes site-specific structural and operational BMPs to prevent and
control impacts on runoff quality. As part of the SWPPP, stormwater collection areas must be
identified and developed for construction areas. In addition, erosion and sediment control
features such as earth dikes, drainage swales, and sediment basin would minimize potential
increases in stormwater runoff from construction areas. Construction related to the modifications
to the SR 152/Kaiser-Aetna Road intersection would comply with Caltrans stormwater
management requirements 7 similar to Alternative B, but with turn lanes rather than a roundabout
at the at grade intersection. The modification of this interchange would require that adequate
storm drainage is incorporated into construction effort consistent with all Caltrans stormwater
management requirements. The construction of the driveway that provides access to the
Facilities would be designed consistent with current Caltrans design guidance such as the Stormwater Quality Handbook: Project
Planning and Design Guide which provides design guidance for incorporating stormwater quality controls into projects
during the planning and project development process, and the Highway Design Manual, including Chapter 830 related to
transportation facility drainage. This chapter of the Highway Design Manual addresses roadway drainage involving the collection,
conveyance, removal, and disposal of surface water runoff from the traveled way, shoulders, sidewalks, and adjoining areas.
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Pacheco Conduit tie-in road would also comply with all Caltrans stormwater management
requirements. The SWPPP would provide compliance with the NPDES Construction General
Permit for all construction activities associated with Alternative C. With implementation of the
SWPPP during construction, Alternative C would not overburden existing stormwater drainage
facilities such that they would require or result in the relocation or construction of new or
expanded stormwater drainage facilities; therefore, the impact would be less than significant.
Similar to the Proposed Project, Alternative C includes construction of a new 70kV substation,
but a new 4.6-mile 70kV overhead single transmission line circuit would be built to provide
power to the downstream dam site and water conveyance facilities, including the pump station
and outlet works. The new electrical substation would be constructed and operated adjacent to
the downstream pump station and would be located within the pump station footprint. The
electrical substation would include a control building to house the equipment required for proper
functioning of the facility. The new substation to an existing PG&E transmission line for power
supply would be connected by 4.6 miles of new 70kV transmission line. This intertie is proposed
to be located north of SR 152 near Road/Dinosaur Point Road. Twenty-nine engineered tubular
steel poles would be located along the new transmission line alignment.
Similar to the Proposed Project, transport of all grading equipment, drilling equipment, power
poles, and spools of transmission wire from the staging area to each pole location would be by
helicopter. Due to various types of environmental constraints (e.g., wind, temperature) and
seasonal restrictions (e.g., bald and golden eagle breeding and nesting season), power line
construction would occur over several construction years.
In addition to construction of new electrical transmission poles, lines, and associated switch
stations, at least one electrical distribution circuit would be subjected to replacement or
relocation in conjunction with the proposed modified interchange. The environmental impacts of
construction or relocation of electrical power infrastructure on other resources are disclosed in
other sections of this chapter; namely Section 3.5 and Section 3.21, with mitigation as
applicable. The nature of Alternative C requires the construction and relocation of electrical
infrastructure; however, there are no additional significant impacts associated with electrical
infrastructure beyond those disclosed in other EIR sections.
Impacts related to construction and relocation of electrical infrastructure would occur over
several years during the construction period, but these efforts would result in short-term (hours)
disruption in electrical services as the powerline relocation at the interchange is implemented in
coordination with utility providers and consistently required transition procedures. As such,
short-term disruption impacts would be less than significant.
Construction of Alternative C would require the installation of new SCADA equipment at the
downstream location in a similar manner as the Proposed Project. This would enable Valley
Water to remotely operate and monitor these facilities from its headquarters in San Jose,
California. Additionally, the existing singular telephone pole and sections of buried utilities (e.g.,
telephone, fiber optic) that are located immediately north of, and parallel to the SR 152
intersection with Kaiser-Aetna Road would be relocated consistent with the requirements of
Caltrans and the utility providers. Because these utilities would be located in areas that would
be disturbed as a result of other construction activities associated with Alternative C, or within
existing utility corridors, these impacts would be less than significant.
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Operations
Operations and maintenance staff that would be on-site periodically as well as any visitors as
part of the docent-led educational tours of the facilities (e.g., school tours, industry tours) would
utilize restrooms at the proposed pump station. Although the location of the water well and
septic system constructed in conjunction with the restroom at the proposed pump station
building under Alternative C is different than the Proposed Project, this facility would require
periodic inspection and maintenance similar to the Proposed Project. There would be no
operational impact of Alternative C on water or wastewater systems.
As described previously, Alternative C facilities would be constructed in a manner very similar to
the Proposed Project, but at different location. Consistent with the requirements of the SWPPP,
Alternative C would be operated under the conditions of an NPDES permit in the event that a
discharge would be made into a water body subject to federal or state jurisdiction. Alternative C
would result in an increase in developed land area similar to the Proposed Project, but would
not substantially increase impervious surface area, and therefore, would not result in a
substantial net increase in stormwater on site. Improvements proposed for SR 152, KaiserAetna Road and other permanent access roads associated with Alternative C would incorporate
the BMPs and PAMMs identified previously to minimize environmental effects associated with
stormwater drainage. Alternative C would not substantially increase stormwater discharges to
existing stormwater drainage systems, and therefore, would not require or result in the
relocation or construction of new or expanded offsite stormwater management facilities. This
impact would be less than significant.
Operations and maintenance of the existing electrical and telecommunications infrastructure
associated with the Alternative C would be similar to how those activities would be performed
under the Proposed Project. The expanded network of electrical and telecommunications
necessary to operate and maintain Alternative C facilities would require some increase in
operational and maintenance efforts, particularly in conjunction with operation of the new pump
station, powerline, and water conveyance facilities. The very limited telecommunication needs of
associated with Alternative C would be adequately served by the multiple telecommunications
companies providing service in the Project study area. Therefore, this impact would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impacts. Considering
the construction of a new well, changes in stormwater flows, electricity needs, and construction
activities required for equipment installation, Alternative C would have similar impacts as the
Proposed Project; however, a longer transmission line and a longer construction duration of 7.3
years under Alternative C would have greater impacts than the Proposed Project. Considering
the adherence to the SWPPP, and maintenance activities for infrastructure, Alternative C would
have similar impacts to the Proposed Project during operation.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction
Solid waste generated by Alternative C would be substantially more than the Proposed Project,
but similar in character with respect to the type of solid waste. The solid waste generated during
construction would be unused materials that would be placed in the on-site disposal sites (see
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Section 2.8.3 and the Alternatives Development and Project Description Appendix). The total
required volume of on-site disposal areas is estimated to be 4.9 million CY. Three on-site
disposal areas have been identified with a total available volume of 6.5 million CY Waste
materials not suitable for disposal in the identified on-site disposal areas, such as materials from
dam decommissioning (e.g., concrete, rebar) and existing building and utility demolition would
be hauled to an authorized offsite location for recycling or disposal consistent with California
thresholds for hazardous waste classification.
Alternative C includes demolition of the existing structures located within new facility footprints
and the expanded reservoir inundation area similar to the Proposed Project, but at a location
downstream. Structures associated with the existing North Fork Dam would also be demolished
and it is estimated that the majority of this waste would be the concrete facing on the existing
dam and the spillway, which is an estimated 3,650 CY of material. Additionally, steel from
existing bridges would be recycled by hauling to off-site, permitted recycling facilities.
Similarly, but slightly less than the Proposed Project, solid waste from clearing and grubbing
activities would also require disposal. Alternative C would generate approximately 10,440 tons
of waste associated with clearing vegetation. Clearing and grubbing work includes removing all
vegetation including trees, root systems and shrubs, as well as fencing. Cleared vegetation
would be disposed of either on-site (left-in-place or used with construction activities) or off-site
(transported for various forms of approved reuse or landfill) consistent with Santa Clara County
policy and strategies described in Section 3.19.2.3. Alternative C would generate approximately
9,239 tons of solid waste (e.g., concrete, rebar, cardboard, lumber). On average about 1,1,55
tons of solid waste per year would be hauled to an off-site facility (e.g., Billy Wright Landfill, RJR
Recycling) for disposal or recycling consistent with California thresholds for hazardous waste
classification. Refuse from construction workers, such as food packaging materials, would be
disposed of off-site at either the Billy Wright Landfill or RJR Recycling. Construction workers
would also separate and collect all recyclables (e.g., aluminum and cardboard) for off-site
transport.
Some of the materials generated under Alternative C and not suitable for dam construction
would be disposed of on site in one of the disposal areas. Consistent with PAMM Const-1, all
construction and demolition debris from the demolition of on-site buildings/structures would be
sorted on site to identify materials that could be reused or recycled. Construction and demolition
debris that could not be reused or recycled would be disposed of on site along with vegetation
from clearing and grubbing. If hazardous materials are encountered as part of the excavation
and as part of the demolition of existing structures built prior to 1975, these materials would be
handled and disposed of according to existing regulations (see Section 3.11). Disposal on-site
of excavated materials and construction and demolition debris that was not reused or recycled
would meet the state’s goal of diverting at least 75 percent of generated solid waste from being
sent to a landfill.
One of the primary generators of solid waste throughout construction that would be expected to
be disposed of off-site would be refuse from construction workers. Off-site disposal of this solid
waste is not a permanent waste stream. Disposal of this volume of solid waste would be an
occasional event and would only occur during the 7.3-year construction period.
As illustrated in Table 3.19-1, the Billy Wright Landfill near Los Banos has a daily capacity of
1,500 tons per day. It is anticipated that Alternative C would generate about 1,155 tons per year
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on average over the construction period and this waste would be managed in conjunction with
Merced County so that it would not exceed the daily or annual limit of 1,500 tons per day. This
facility would not reach its capacity during the construction of Alternative C; as of 2010 it had 76
percent remaining capacity. While updated information is not available, based on the estimated
permitted closure date, it appears that it would still have adequate capacity to accept additional
solid waste (CalRecycle 2021a). The RJR Recycling facility has a daily capacity of 100 tons per
day and a yearly capacity of 35,000 tons per year. This type of waste would be managed in
conjunction the facility managers so that it would not exceed the daily or annual capacity.
Similarly, organic waste, primarily from clearing activities would be managed in conjunction with
Recology facility managers so that it would not exceed the daily capacity of 750 tons per day.
Therefore, Alternative C would not substantially affect the remaining capacity of the Billy Wright
Landfill. Alternative C would not generate solid waste in excess of state or local standards, or in
excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste
reduction goals during construction. Therefore, this impact would be less than significant.
Operations
During the operation of Alternative C facilities, Valley Water estimates that less than one ton of
solid waste, including recyclable material would be generated, transported, and disposed of at a
disposal or recycle facility. Similar to what is described under construction impacts, Valley Water
would work closely with managers of all three facilities described under construction impacts so
that solid waste would not exceed daily or yearly capacities, and in the case of the Billy Wright
Landfill, not exceed its remaining capacity. Therefore, the available solid waste facilities in the
Project vicinity would easily maintain sufficient capacity to accept the volumes of operation
period solid waste. The impact associated with operation of Alternative C would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have less impacts. The vegetation
clearing would be less resulting in potential for less organic material transported to a recycling
or reuse facility. The generation of solid waste transported to an off-site facility would be similar.
UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction
Construction of Alternative C facilities would generate some amount of solid waste (e.g., rock,
soil, wood) that would not be disposed of at on-site disposal areas. Transport of solid waste to
an off-site disposal or recycling facility would occur consistent with Santa Clara County General
Plan for Solid Waste Management and in compliance with the County’s Integrated Waste
Management Plan. Per Policy C-RC-64, Valley Water would explore creative approaches to
implement the strategies of this policy including recycling vegetative materials for use as
compost, biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose
of solid waste. Alternative C would comply with the policies set forth in the General Plans for the
respective counties within the Project study area, along with the state’s Nonhazardous Solid
Waste Disposal Strategy and AB 341. Compliance with these policies would ensure that all
regulated waste associated with Alternative C would be taken to a registered facility, which
would arrange for the proper recycling, reuse, and/or disposal of these materials. Pursuant to
AB 341, 75 percent of the construction waste would require to be recycled, resulting in the rest
of waste to be diverted to a landfill. Moreover, this waste would be spread out over the length of
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the 7.3-year construction period for Alternative C. Therefore, construction impacts related to
compliance with federal, state, and local solid waste management and reduction statutes and
regulations would be less than significant.
If any soil is found to contain hazardous materials, excess spoils would be characterized,
transported from the Project study area in lined container trucks, and disposed of at an
appropriate landfill in compliance with federal, state, and local regulations. Refer to Section 3.11
for information regarding disposal of hazardous materials.
Operations
Operation and maintenance of Alternative C facilities would require disposal of solid waste
generated through routine or periodic maintenance activities of facilities constructed or modified
under Alternative C. Similarly, but more than the Proposed Project, some types of solid waste
would be reused on site where feasible or would be disposed of at a landfill or other suitable site
and would comply with all applicable regulations for disposal of solid waste as described under
construction impacts. Collection, and periodic removal of trash and other types of solid waste
would be performed by Valley Water consistent with PAMM BI-3, Minimize Predator Attraction.
Therefore, operations impacts related to compliance with federal, state, and local solid waste
statutes and regulations would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the generation and disposal of additional waste material and compliance with state’s
Nonhazardous Solid Waste Disposal Strategy and AB 341, Alternative C would have similar
impacts to the Proposed Project during construction. Considering the generation of solid waste
generated through routine or periodic maintenance activities of facilities, Alternative C would
have similar impacts to the Proposed Project during construction.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
UTL-1: Would result in the relocation or construction of new or expanded water treatment or
storm water drainage, electrical power, or telecommunications facilities, the construction or
relocation of which could cause significant environmental effects not disclosed in other EIR
sections.
Construction
Construction of Alternative D facilities would include drilling and completing a new well within the
area of permanent disturbance associated with the downstream pump station location to provide
a source of potable water for workers and visitors to the facility. The impacts of this activity
would be the same with respect to construction as the Proposed Project; however, the location
of these facilities would be south of the proposed Alternative D dam site. BMPs HM-10, and
WQ-17 and PAMM HM-6 would be implemented throughout the Project study area to ensure
that non-stormwater discharge and placement of temporary/portable sanitation facilities during
construction would not result in short-term impacts. Therefore, the impact would be less than
significant.
With respect to stormwater flows that would occur in conjunction with construction of Alternative
D facilities, Valley Water would be responsible for implementing all DIFs, including PAMM WQ-6
requiring a SWPPP that includes site-specific structural and operational BMPs to prevent and
control impacts on runoff quality. As part of the SWPPP, stormwater collection areas must be
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identified and developed for construction areas. In addition, erosion and sediment control
features such as earth dikes, drainage swales, and sediment basin would minimize potential
increases in stormwater runoff from construction areas. Construction related to the permanent
overpass and other modifications to the SR 152/Kaiser-Aetna Road intersection would comply
with Caltrans stormwater management requirements 8, similar to the Proposed Project. The
modification of this interchange would require that adequate storm drainage is incorporated into
construction efforts consistent with all Caltrans stormwater management requirements. The
construction of the driveway that provides access to the Pacheco Conduit tie-in road would also
comply with all Caltrans stormwater management requirements. The SWPPP would provide
compliance with the NPDES Construction General Permit for all construction activities
associated with Alternative D. With implementation of the SWPPP during construction,
Alternative D would not overburden existing stormwater drainage facilities such that they would
require or result in the relocation or construction of new or expanded stormwater drainage
facilities; therefore, the impact would be less than significant.
Similar to the Proposed Project, Alternative D includes construction of a new 70kV substation,
but a new 4.6-mile 70 kV overhead single transmission line circuit would be built to provide
operational power to the downstream dam site and water conveyance facilities, including the
pump station and outlet works. The new electrical substation would be constructed and
operated adjacent to the downstream pump station and would be located within the pump
station footprint. The electrical substation would include a control building to house the
equipment required for proper functioning of the facility. The new substation to an existing PG&E
transmission line for power supply would be connected by 4.6 miles of new 70 kV transmission
line. This intertie is proposed to be located north of SR 152 near Road/Dinosaur Point Road.
Twenty-nine engineered tubular steel poles would be located along the new transmission line
alignment.
Similar to the Proposed Project, transport of all grading equipment, drilling equipment, power
poles, and spools of transmission wire from the staging area to each pole location would be by
helicopter. Due to various types of environmental constraints (e.g., wind, temperature) and
seasonal restrictions (e.g., bald and golden eagle breeding and nesting season), power line
construction would occur over several construction years.
In addition to construction of new electrical transmission poles, line and associated switch
stations, at least one electrical distribution circuit would be subjected to replacement or
relocation in conjunction with the modified interchange. The environmental impacts of
construction or relocation of electrical power infrastructure on other resources are disclosed in
other sections of this chapter; namely Section 3.5 and Section 3.21, with mitigation as
applicable. The nature of Alternative D requires the construction and relocation of electrical
infrastructure; however, there are no additional significant impacts associated with electrical
infrastructure beyond those disclosed in other EIR sections.
Impacts related to construction and relocation of electrical infrastructure would occur over
several years during the construction period, but these efforts would result in short-term (hours)
Facilities would be designed consistent with current Caltrans design guidance such as the Stormwater Quality Handbook: Project
Planning and Design Guide which provides design guidance for incorporating stormwater quality controls into projects
during the planning and project development process, and the Highway Design Manual, including Chapter 830 related to
transportation facility drainage. This chapter of the Highway Design Manual addresses roadway drainage involving the collection,
conveyance, removal, and disposal of surface water runoff from the traveled way, shoulders, sidewalks, and adjoining areas.
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disruption in electrical services as the powerline relocation at the interchange is implemented in
coordination with utility providers and consistently required transition procedures. As such,
short-term disruption impacts would be less than significant.
Construction of Alternative D would require the installation of new SCADA equipment at the
downstream location, but in a similar manner as the Proposed Project. This would enable Valley
Water to remotely operate and monitor these facilities remotely from its headquarters in San
Jose, California. Additionally, the existing singular telephone pole and sections of buried utilities
(e.g., telephone, fiber optic) that are located immediately north of, and parallel to, the SR 152
intersection with Kaiser-Aetna Road would be relocated consistent with the requirements of
Caltrans and the utility providers. Because these utilities would be located in areas that would
be disturbed as a result of other construction activities associated with Alternative D, or within
existing utility corridors, these impacts would be less than significant.
Operations
Operations and maintenance staff that would be on-site periodically as well as any visitors as
part of the docent-led educational tours of the facilities (e.g., school tours, industry tours) would
utilize restrooms at the proposed pump station. Although the location of the water well and
septic system constructed in conjunction with the restroom at the proposed pump station
building under Alternative D is located downstream from the Alternative D dam site, this facility
would require periodic inspection and maintenance similar to the Proposed Project. There would
be no operational impact of Alternative D on water or wastewater systems.
As described previously, Alternative D facilities would be constructed in a manner very similar to
the Proposed Project, but at a location downstream. Consistent with the requirements of the
SWPPP, Alternative D would be operated under the conditions of an NPDES permit in the event
that a discharge would be made into a water body subject to federal or state jurisdiction.
Alternative D would result in an increase in developed land area similar to the Proposed Project,
but would not substantially increase impervious surface area, and therefore, would not result in
a substantial net increase in stormwater on site. Improvements proposed for SR 152, KaiserAetna Road and other permanent access roads associated with Alternative D would incorporate
the BMPs and PAMMs identified previously to minimize environmental effects associated with
stormwater drainage. Alternative D would not substantially increase stormwater discharges to
existing stormwater drainage systems, and therefore, would not require or result in the
relocation or construction of new or expanded offsite stormwater management facilities. This
impact would be less than significant.
Operations and maintenance of the existing electrical and telecommunications infrastructure
associated with the Alternative D would be similar to how those activities would be performed
under the Proposed Project, but at a downstream location. The expanded network of electrical
and telecommunications necessary to operate and maintain Alternative D facilities would require
some increase in operational and maintenance efforts, particularly in conjunction with operation
of the new pump station, powerline, and water conveyance facilities. The very limited
telecommunication needs of associated with Alternative D would be adequately served by the
multiple telecommunications companies providing service in the Project study area. Therefore,
this impact would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. Considering
the construction of a new well, changes in stormwater flows, electricity needs, and construction
activities required for equipment installation, Alternative D would have similar impacts as the
Proposed Project; however, a longer transmission line and a longer construction duration of 7.2
years under Alternative D would have greater impacts than the Proposed Project. Considering
the adherence to the SWPPP, and maintenance activities for infrastructure, Alternative D would
have similar impacts to the Proposed Project during operation.
UTL-2: Would generate solid waste in excess of state or local standards, or in excess of the
capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals.
Construction
Solid waste generated by Alternative D would be slightly more than the Proposed Project, but
similar in character with respect to the type of solid waste. The solid waste generated during
construction would be unused materials that would be placed in the on-site disposal sites (see
Section 2.8.3 and the Alternatives Development and Project Description Appendix). The total
required volume of on-site disposal areas is estimated to be 4.1 million CY. Two on-site disposal
areas have been identified with a total available volume of 5.0 million CY. Waste materials not
suitable for disposal in the identified on-site disposal areas, such as materials from dam
decommissioning (e.g., concrete, rebar), existing building and utility demolition, would be hauled
to an authorized offsite location for recycling or disposal consistent with California thresholds for
hazardous waste classification.
Alternative D includes demolition of the existing structures located within the new facility
footprints and the expanded reservoir inundation area similar to the Proposed Project, but at a
location downstream. Structures associated with the existing North Fork Dam would also be
demolished and it is estimated that the majority of this waste would be the concrete facing on
the existing dam and the spillway, which is an estimated 3,650 CY of material. Additionally, steel
from existing bridges would be recycled by hauling to off-site, permitted recycling facilities.
Similarly, but slightly more than the Proposed Project, solid waste from clearing and grubbing
activities would also require disposal. Alternative D would generate approximately 15,662 tons
of waste associated with clearing vegetation. Clearing and grubbing work includes removing all
vegetation including trees, root systems and shrubs, as well as fencing. Cleared vegetation
would be disposed of either on-site (left-in-place or used with construction activities) or off-site
(transported for various forms of approved reuse or landfill) consistent with Santa Clara County
policy and strategies described in Section 3.19.2.3. Alternative D would generate approximately
8,844 tons of solid waste (e.g., concrete, rebar, cardboard, lumber). On average about 1,105
tons of solid waste per year would be hauled to an off-site facility (e.g., Billy Wright Landfill, RJR
Recycling) for disposal or recycling consistent with California thresholds for hazardous waste
classification. Refuse from construction workers, such as food packaging materials, would be
disposed of off-site at either the Billy Wright Landfill or RJR Recycling. Construction workers
would also separate and collect all recyclables (e.g., aluminum and cardboard) for off-site
transport.
Some of the materials generated under Alternative D and not suitable for dam construction
would be disposed of on site in one of the disposal areas. Consistent with PAMM Const-1, all
construction and demolition debris from the demolition of on-site buildings/structures would be
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sorted on site to identify materials that could be reused or recycled. Construction and demolition
debris that could not be reused or recycled would be disposed of on site along with vegetation
from clearing and grubbing. If hazardous materials are encountered as part of the excavation
and as part of the demolition of existing structures built prior to 1975, these materials would be
handled and disposed of according to existing regulations (see Section 3.11). Disposal on-site
of excavated materials and construction and demolition debris that was not reused or recycled
would meet the state’s goal of diverting at least 75 percent of generated solid waste from being
sent to a landfill.
One of the primary generators of solid waste throughout construction that would be disposed of
off-site would be refuse from construction workers. Off-site disposal of this solid waste is not a
permanent waste stream. Disposal of this volume of solid waste would be an occasional event
and would only occur during the 7.2-year construction period.
As illustrated in Table 3.19-1, the Billy Wright Landfill near Los Banos has a daily capacity of
1,500 tons per day. It is anticipated that Alternative D would generate about 1,105 tons per year
on average over the construction period and this waste would be managed in conjunction with
Merced County so that it would not exceed the daily or annual limit of 1,500 tons per day. This
facility would not reach its capacity during the construction of Alternative D; as of 2010 it had 76
percent remaining capacity. While updated information is not available, based on the estimated
permitted closure date, it appears that it would still have adequate capacity to accept additional
solid waste (CalRecycle 2021a). The RJR Recycling facility has a daily capacity of 100 tons per
day and a yearly capacity of 35,000 tons per year. This type of waste would be managed in
conjunction the facility managers so that it would not exceed the daily or annual capacity.
Similarly, organic waste, primarily from clearing activities would be managed in conjunction with
Recology facility managers so that it would not exceed the daily capacity of 750 tons per day.
Therefore, Alternative D would not substantially affect the remaining capacity of the Billy Wright
Landfill. Alternative D would not generate solid waste in excess of state or local standards, or in
excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste
reduction goals during construction. Therefore, this impact would be less than significant.
Operations
During the operation of Alternative D facilities, Valley Water estimates that less than one ton of
solid waste, including recyclable material would be generated, transported, and disposed of at a
disposal or recycle facility. Similar to what is described under construction impacts, Valley Water
would work closely with managers of all three facilities described under construction impacts so
that solid waste would not exceed daily or yearly capacities, and in the case of the Billy Wright
Landfill, not exceed its remaining capacity. Therefore, the available solid waste facilities in the
Project vicinity would easily maintain sufficient capacity to accept the volumes of operation
period solid waste. The impact associated with operation of Alternative D would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impacts. The
vegetation clearing would be substantially more resulting in potential for more organic material
transported to a recycling or reuse facility. The generation of solid waste transported to an offsite facility would be similar.
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UTL-3: Would be out of compliance with federal, state, and local management and reduction
statutes and regulations related to solid waste.
Construction
Construction of Alternative D facilities would generate some amount of solid waste (e.g., rock,
soil, wood) that would not be disposed of at on-site disposal areas. Transport of solid waste to
an off-site disposal or recycling facility would occur consistent with Santa Clara County General
Plan for Solid Waste Management and in compliance with the County’s Integrated Waste
Management Plan. Per Policy C-RC-64, Valley Water would explore creative approaches to
implement the strategies of this policy including recycling vegetative materials for use as
compost, biochar, and/or fuel for cogeneration power plants before relying on landfills to dispose
of solid waste. Alternative D would comply with the policies set forth in the General Plans for the
respective counties within the Project study area, along with the state’s Nonhazardous Solid
Waste Disposal Strategy and AB 341. Compliance with these policies would ensure that all
regulated waste associated with Alternative D would be taken to a registered facility, which
would arrange for the proper recycling, reuse, and/or disposal of these materials. Pursuant to
AB 341, 75 percent of the construction waste would require to be recycled, resulting in the rest
of waste to be diverted to a landfill. Moreover, this waste would be spread out over the length of
the 7.2-year construction period for Alternative D. Therefore, construction impacts related to
compliance with federal, state, and local solid waste management and reduction statutes and
regulations would be less than significant.
If any soil is found to contain hazardous materials, excess spoils would be characterized,
transported from the Project study area in lined container trucks, and disposed of at an
appropriate landfill in compliance with federal, state, and local regulations. Refer to Section
3.11, for information regarding disposal of hazardous materials.
Operations
Operation and maintenance of Alternative D facilities would require disposal of solid waste
generated through routine or periodic maintenance activities of facilities constructed or modified
under Alternative D. Similarly, but more than the Proposed Project, some types of solid waste
would be reused on site where feasible or would be disposed of at a landfill or other suitable site
and would comply with all applicable regulations for disposal of solid waste as described under
construction impacts. Collection, and periodic removal of trash and other types of solid waste
would be performed by Valley Water consistent with PAMM BI-3, Minimize Predator Attraction.
Therefore, operations impacts related to compliance with federal, state, and local solid waste
statutes and regulations would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. Considering
the generation and disposal of additional waste material and compliance with state’s
Nonhazardous Solid Waste Disposal Strategy and AB 341, Alternative D would have similar
impacts to the Proposed Project during construction. Considering the generation of solid waste
generated through routine or periodic maintenance activities of facilities, Alternative D would
have similar impacts to the Proposed Project during construction.
3.19.3.5 Mitigation Measures
No mitigation is required.
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3.19.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable future projects
listed in Table 3.1-2 of Section 3.1 Considerations for Environmental Setting and Impacts. For
utilities and service system impacts, a project that could result in cumulative impacts would
include projects that would add to the impacts of the Proposed Project and Alternatives A
through D on utilities and service systems for water, stormwater drainage, electricity,
telecommunications, and/or solid waste facilities. Projects considered are:
•

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project (Sisk Dam Projects; Reclamation 2020)

•

Gonzaga Ridge Wind Repowering Project (Gonzaga Project)

•

California High-Speed Rail (HSR) Project

The geographic scope of cumulative utility and service systems impacts encompasses the
Project area and its vicinity, as well as utilities within 30 miles of the Project study area.
The Sisk Dam and Gonzaga Projects would occur on lands southeast of the Project study area,
while the Pacheco Pass segment of the HSR Project would occur to the south of the Project
study area and be primarily underground in tunnels. The areas associated with these three
projects are essentially undeveloped lands used primarily for recreation and grazing activities.
Other than electrical and telecommunication facilities within the SR 152 corridor that provide
services to rural residences areas, there are no public utilities within the immediate vicinity of
these projects, similar to those within the Project study area.
To varying degrees, the three projects would require water for construction purposes. For the
Gonzaga and HSR Projects, water necessary for construction purposes would be provided from
readily available local commercial sources according to the Draft EIRs prepared for those
projects. The respective EIRs do not provide any information on the specific sources or
quantities of water necessary for these projects; however, both EIRs acknowledged that the
direct, indirect and cumulative impacts related to utilities, including water would be less than
significant. The EIRs for the Sisk Dam Projects did not identify significance criteria in the utility
section specific to water; presumably because as a water-related project, adequate water for
construction activities would be available from San Luis Reservoir. While the Proposed Project
and other action alternatives would require more than 330 million gallons combined over their
construction periods, this would not require the construction or relocation of any water facilities. 9
Due to the isolated location of the four projects, including the Proposed Project and other action
alternatives, there are no specific facilities for stormwater drainage other than those that occur
associated with SR 152, and to a lesser degree on public and private roads. Essentially, storm
water drainage is managed using a combination of runoff ditches and culverts that convey water
from the surface of these during storm events to varying degrees. All three of the listed projects
identified that SWPPP would be developed and implemented to minimize or avoid storm water
runoff to waterbodies. The Gonzaga and HSP Draft EIRs determined that with these SWPPPs,
there would be a less than significant impact related to construction or expansion of new storm
9
As illustrated in Table 3-31 in the Alternative Development and Project Description Appendix, total water use for other action
alternatives ranges from 228 million gallons to 341 million gallons.
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water drainage facilities. The EIRs for the Sisk Dam Projects incorporated SWPPPs into the
respective project descriptions and did not identify significance criteria in the utility section
specific to storm water.
In addition to construction of new powerlines and a substation as part of the Proposed Project
and other action alternatives, the Gonzaga and HSR Projects would include development of
new electrical facilities. The primary objective of the Gonzaga Project is to replace 166 wind
turbines with approximately 40 new wind turbines and associated modern infrastructure. Based
on the initial study prepared for the Gonzaga Project, utilities were excluded from consideration
because the project is located within a California State Park and does not include any public
infrastructure; a no impact judgement was made by the lead agency for this resource topic. The
EIRs for the Sisk Dam Projects did identify that there would be some increase in the use of
electrical power in conjunction with operations; however, the existing electrical capacity of
WAPA would be sufficient to meet these needs. Similarly, with the HSR Project, the operation of
an electric train would require development or expansion of electrical services for the overall
project; however, none of these services would be developed in conjunction with the Pacheco
Pass Segment of HSR Project.
Due to the isolated location of the four projects, including the Proposed Project and other action
alternatives, there are no specific facilities for telecommunications other than those that occur
associated with SR 152. The San Luis and Gonzaga Projects would not include construction or
expansion of new telecommunication facilities. While the Draft EIR for the HSR Project identifies
that relocation of telecommunication facilities would be required, because there are no existing
communication facilities associated with the Pacheco Pass segment of the project, no
communication facilities would be constructed, expanded, or relocated along this segment.
Each of the three projects listed would involve construction that could result in generation of
solid waste that would not be incorporated into the respective projects. The Sisk Dam Projects,
collectively would generate about 40,200 tons, presuming most of it would be concrete that
could not be recycled and used on site. According to the Draft EIRs for these projects, the
primary solid waste disposal facility for these projects would be Merced County’s Highway 59
Landfill. These Draft EIRs determined that this landfill would have adequate capacity with
respect to both daily and overall capacity to accept this material with no new or expanded
facilities. The Gonzaga Project Draft EIR excluded any discussion on utilities, but a review of the
project description suggests that most of the turbine material that would be replaced would be
recycled, not transported to a landfill. The Draft EIR for the HSR Project identified that as much
as 130,000 tons of solid waste would be generated as a result of building or other infrastructure
demolition efforts. However, no demolition would occur within the Pacheco Pass segment of the
project. This Draft EIR determined that several landfills, including the Billy Wright Landfill had
both the daily and overall capacity to accept this material with no new or expanded facilities.
When considered in conjunction with the 8,884 (1,105 tons/year) tons of solid waste generated
by the Proposed Project over the course of the construction period, or Alternatives A through D10
that would require transport and disposal at a landfill during the same general timeframe as the
listed projects would not result in exceeding the daily or overall capacity of the Billy Wright
Landfill as this landfill has an estimated life span through 2054.

Total of tons of solid waste disposal for Alternatives A through D range from 7,891 to 9,239, tons per year range from 1,066 to
1,155.

10
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Therefore, in combination with the other foreseeable projects, cumulative impacts on all utility
and service systems would be less than significant, and the Proposed Project and Alternative A
through D’s incremental impacts would not be than cumulatively considerable, and therefore
would be less than significant.
Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Water Quality

This section describes the environmental and regulatory setting for water quality and analyzes
the environmental impacts of the Proposed Project, No Project Alternative, and other
alternatives related to water quality, including any cumulative physical environmental impacts,
taking into consideration relevant design and implementation features (DIF). Mitigation
measures to avoid or reduce significant impacts are also identified.
All tables and figures except Table 3.20-15 have been placed at the end of this section to
improve readability (see Section 3.21.5).
3.20.1

Environmental Setting

This section describes the environmental setting related to water quality for the Proposed
Project, No Project Alternative, and other alternatives. Because the potential influence of the
expanded reservoir and long-term operations of the Project encompassed a larger geographic
area than the Project Area described in Chapter 2, this section categorizes the Project study
area for water quality into a primary study area and an extended study area. The primary study
area, as shown in Figure 3.20-1, includes the North Fork Pacheco Creek watershed and
Pacheco Creek corridor, including San Felipe Lake. The extended study area includes the:
•

Sacramento-San-Joaquin Delta (Delta)
-

•

Which is the source of Central Valley Project (CVP) and State Water Project (SWP)
exports considered in this analysis (see Figure 3.12-8),

San Joaquin Valley Basin
-

Location of San Luis Reservoir (the source of CVP deliveries to Valley Water and
San Benito County Water District) (see Figure 3.12-8),

-

Where incremental level 4 (IL4) deliveries would be made to wetlands within federal
wildlife refuges as part of the Refuge Water Supply Program (RWSP) (see Figure 21), and

-

Where portions of access road improvements would occur, including existing ranch
roads in Merced and Stanislaus Counties (see Figure 3.13-1).

3.20.1.1 Primary Study Area
Water quality in the existing Pacheco Reservoir and downstream in Pacheco Creek is primarily
affected by natural runoff, agricultural return flows, grazing, releases from North Fork Dam, and
urbanization. To protect water quality, both the federal (the Clean Water Act as described in
Section 3.20.2) and state (Porter-Cologne Water Quality Control Act of 1969 as described in
Section 3.20.2) governments use water quality standards or objectives that consist of the
designated beneficial use or uses (e.g., recreation, drinking water, industrial, other) of a water
body, plus a numerical or narrative statement identifying maximum concentrations of various
pollutants which would not interfere with the designated use. This section lists beneficial uses
and water quality objectives of surface water and groundwater in the primary study area, then
describes the general environmental setting and current water quality conditions of surface
waters and groundwater.
Beneficial Uses and Water Quality Objectives
The Central Coast Regional Water Quality Control Board (CCRWQCB) has established 13
beneficial uses, as documented in the Water Quality Control Plan for the Central Coast Basin
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(CC Basin Plan), for Pacheco Reservoir (referred to as Pacheco Lake in the CC Basin Plan)
and 14 beneficial uses for Pacheco Creek (Table 3.20-1). The CC Basin Plan also describes the
water quality objectives which must be maintained to allow those uses. The most recent edition
of the CC Basin Plan was adopted on June 14, 2019 (CCRWQCB 2019).
Inland Surface Waters
General objectives for all inland surface waters in the CC Basin Plan aim to protect water quality
conditions resulting from human activities that may impact current and probable future beneficial
uses for surface waters. The goal of these water quality objectives is to prevent constituents
causing nuisances or adversely affecting beneficial uses. Constituents described in the general
objectives include color, tastes and odors, floating material, suspended material, settleable
material, oil and grease, biostimulatory substances 1, sediment, turbidity, pH, dissolved oxygen,
temperature, toxicity, pesticides, chemical constituents, other organics, and radioactivity. Water
quality in the primary study area generally meets the general objectives. Key water quality
conditions and constituents of concern are discussed in the sections below.
In addition to general objectives for all inland surface water, the CC Basin Plan has water quality
objectives for specific beneficial uses. The water quality objectives for the specific beneficial
uses identified for Pacheco Creek and Pacheco Reservoir are shown in Table 3.20-2.
The primary study area also includes small portions of western Merced and Stanislaus Counties
where improvements of existing unpaved ranch roads (1.74 miles in Stanislaus County and 5.07
miles in Merced County) would facilitate access to the upper reaches of the North Fork Pacheco
Creek watershed. Portions of these roads are in watersheds tributary to the San Joaquin River,
and therefore, subject to the jurisdiction of the Central Valley Regional Water Quality Control
Board (CVRWQCB). This portion of the primary study area is managed under the 2018 Water
Quality Control Plan for the Sacramento and San Joaquin River Basin (CV Basin Plan)
(CVRWQCB 2018). This area is located within the east side of the Middle San Joaquin-Lower
Chowchilla subarea watershed, which is similar to the Pacheco-Santa Ana Creek subarea with
respect to both the beneficial uses and water quality objectives outlined in the CC Basin Plan
and CV Basin Plan. Therefore, a discussion of the CV Basin Plan at the same level of detail is
not provided here because it would be redundant. The water quality objective thresholds for key
constituents under the jurisdiction of CVRWQCB are as described for the CC Basin Plan shown
in Table 3.20-2.
Groundwater
The CC Basin Plan (CCRWQCB 2019) includes two narrative water quality objectives applicable
to all groundwaters under the jurisdiction of the CCRWQCB, objectives for specific beneficial
uses, and objectives specific to groundwater quality. The first narrative objective states
“groundwaters shall not contain taste or odor producing substances in concentrations that
adversely affect beneficial uses.” The second objective states “shall not contain radionuclides 2
in concentrations that are deleterious to human, plant, animal, or aquatic life, or result in the
accumulation of radionuclides in the food web to an extent which presents a hazard to human,
plant, animal, or aquatic life.” The water quality objectives for specific groundwater beneficial
uses are shown in Table 3.20-3, and the median groundwater quality objectives for the Hollister
Sub-area, the only specific local groundwater in the primary study area identified in CC Basin
Plan, are shown in Table 3.20-4.

Substances that can cause eutrophication, such as nitrogen, phosphorous, or organic matter
Radionuclides are radioactive forms of elements that can either occur naturally in the environment or unnaturally through direct
release or as a byproduct of nuclear reactions

1
2
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Pacheco Reservoir and Vicinity
The existing Pacheco Reservoir is situated on North Fork Pacheco Creek, a tributary of
Pacheco Creek. The 67 square mile drainage area of North Fork Pacheco Creek ranges in
elevation from 385 to 2,600 feet and is mountainous and steep in the upper portions. Most of
the upper watershed contains rugged, sparsely populated areas dominated by oak forests and
grazing lands. The mountainous portion of the watershed is classified almost entirely as either
grassland/herbaceous, shrub/scrub, or mixed hardwoods (MRLC 2021). An extensive channel
network exists in the drainage areas above North Fork Pacheco Creek. A total of 517 linear
miles of channel are encompassed within the watershed above Pacheco Reservoir, with 486
linear miles (94 percent of all channel miles) classified as intermittent and ephemeral based on
the United States Geologic Survey (USGS) National Hydrography Dataset. Flow in these
intermittent and ephemeral channels is seasonal, with the majority of flow and sediment
transported downstream episodically during storm events.
Pacheco Reservoir provides 5,500 acre-feet of water storage capacity and is filled by seasonal
runoff from within the 65 square mile watershed above the existing reservoir (North Fork
Pacheco Creek drains an additional 2 square miles below North Fork Dam). Historical mean
annual unimpaired inflows are estimated to be approximately 13,104 acre-feet, varying from a
mean of 24,800 acre-feet in Wet years to a mean of 1,500 acre-feet in Critical years as defined
by the Sacramento Valley Index (see Section 3.12.1.1 for more detail). Water from Pacheco
Reservoir is released into North Fork Pacheco Creek where it flows approximately 0.4 miles
until it joins South Fork Pacheco Creek and forms mainstem Pacheco Creek, an intermittent
stream. Due to significant annual variation in inflows and the groundwater recharge objectives of
North Fork Dam, Pacheco Reservoir is often filled and emptied within a year. This operation
results in spill in wet years when the reservoir is full, and both seasonal and annual periods with
no water in storage during dry years when the reservoir has been drained and there are no
inflows.
As described in Section 3.12.1.1, the existing reservoir inundation area, the North Fork Pacheco
Creek channel below the dam, and the Pacheco Creek channel are designated by the Federal
Emergency Management Agency (FEMA) as Zone A (100-year floodplain). Areas outside of the
reservoir inundation area and the primary channel of North Fork Pacheco Creek and Pacheco
Creek are designated as Zone D (areas in which the flood hazard is undetermined, but
possible).
Pacheco Creek
Approximately 0.4 miles downstream from North Fork Dam is the confluence of North Fork
Pacheco Creek and South Fork Pacheco Creek which marks the start of mainstem Pacheco
Creek, a tributary of the Pajaro River (see Figure 3.20-2). North Fork Pacheco Creek drains 67
square miles and South Fork Pacheco Creek drains 27.7 square miles. The mainstem Pacheco
Creek drains a combined 165 square miles in Santa Clara and San Benito Counties through
several tributaries before emptying into San Felipe Lake, which empties to the Pajaro River. The
topography is mountainous and steep in the upper portions of the Pacheco Creek watershed,
transitioning into a flat and broad alluvial valley in the lower portions.
Surface water quality in Pacheco Creek is primarily influenced by releases from North Fork Dam
and unregulated flows from South Fork Pacheco Creek and other major tributaries to Pacheco
Creek (e.g., Cedar Creek). Surface water quality is also influenced by percolation to
groundwater. As streamflow travels downstream through Pacheco Creek, it percolates into
groundwater subbasins, and the lowered streamflow can lead to relatively warmer water
temperatures and reduced natural stream reaeration. In wet winter and spring months,
unregulated tributaries and spill from Pacheco Reservoir are the primary source of flow in
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Pacheco Creek. In winter and spring months of average to critically dry hydrologic years,
unregulated tributaries are the primary source of flow in Pacheco Creek, as Pacheco Reservoir
captures and stores inflow. In summer and fall months of all years, releases from Pacheco
Reservoir for groundwater recharge are the primary source of flows in Pacheco Creek, though
these flows can percolate entirely within 8 miles as discussed in Section 3.12.1.1.
Under Section 303(d) of the Clean Water Act (CWA) (see regulatory setting), states must
analyze readily available water-quality related data and information and identify waters for which
a water quality standard has not been met for individual pollutants. Such waters are considered
impaired waters for that specific pollutant. Pacheco Creek is listed as impaired under Section
303(d) due to high concentrations of fecal coliforms (affecting contact and non-contact
recreation beneficial uses), low dissolved oxygen (affecting cold and warm freshwater habitat
beneficial uses), and high turbidity (affecting cold and warm freshwater habitat beneficial uses)
(SWRCB 2018a). Sources of turbidity and dissolved oxygen impairments in Pacheco Creek are
listed as unknown in the 303(d) analysis. Sources of fecal coliform impairments are listed as
domestic animals and livestock, collection system failure, and urban runoff and storm sewers
(SWRCB 2018a). However, there are no collection systems or urban areas to contribute to
storm runoff subject to discharge into Pacheco Creek upstream of creek mile 5. Releases from
the existing Pacheco Reservoir are not listed as a source of the identified impairments.
San Felipe Lake and Pajaro River
Pacheco Creek transitions, from a broad, braided gravel channel in the upper eight miles to a
single thread channel, then into a flat, multichannel alluvial fan 3 as it spreads into San Felipe
Lake (see Figure 3.20-2), a sag pond 4 formed naturally by a fault scarp 5 of the Calaveras Fault
(Valley Water and The Nature Conservancy 2008). The total drainage area contributory to San
Felipe Lake is 284 square miles. The lake is perennial with an estimated storage capacity of 240
acre-feet, but it has been observed to go dry during extended drought periods. The lake is
shallow (approximately 2 to 3 feet deep in the summer) with a high surface area to volume ratio,
and therefore, a high heating and mixing ability (Casagrande 2010). Water levels in San Felipe
Lake are primarily controlled by two outflow canals, local groundwater elevation, and inflow from
two tributaries, Pacheco Creek and Tequisquita Slough. The water quality of Pacheco Creek
inflows to San Felipe Lake is generally observed to have lower turbidity, lower pH, and lower
TDS as measured by conductivity than flows from Tequisquita Slough (Casagrande 2010).
The outflow canals converge into Miller Canal, which runs approximately 3 miles before entering
the Pajaro River at approximately 3.2 miles above the river source. The Pajaro River drains a
1,300-square-mile watershed along 30 miles, covering portions of Santa Cruz, Santa Clara, San
Benito, and Monterey Counties with major tributaries of Llagas Creek (entering 1 mile upstream
from Miller Canal), Pacheco Creek via Miller Canal, Uvas Creek, San Benito River, and
Corralitos Creek. As discussed in Section 3.12.1.1, annual flow volumes in Pacheco Creek as a
percentage of flow volumes in the Pajaro River range from 23 percent in Wet years to 7 percent
in Critical years6.
Groundwater
The water released from the existing Pacheco Reservoir flows into Pacheco Creek where it
percolates through the streambed to recharge groundwater aquifers. Groundwater is later
pumped by private irrigation and domestic wells and by public water supply retailers, including
An alluvial fan is a deposit of gravel, sand, or smaller pieces of sediment or silt that forms where surface flow carrying sediment
emerges from a laterally confined channel into a wider valley
4
A sag pond is a body of fresh water collected in the lowest parts of a depression formed between two sides of a fault zone
5
A fault scarp is a small step or offset on the ground surface where one side of a fault has moved vertically with respect to the other.
6
Water year types as defined by the Sacramento Valley Year Index are Wet, Above Normal, Below Normal, Dry, and Critical. A
more detailed description of water year types is provided in Section 3.12.1.1.
3
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Pacheco Pass Water District (PPWD) and San Benito County Water District (SBCWD).
Groundwater quality near Pacheco Creek is typically very good, and most public water supply
wells do not require any treatment beyond disinfection.
Pacheco Reservoir and the upstream portion of Pacheco Creek are located outside of any
California Department of Water Resources (DWR) defined groundwater basins, as shown in
Figure 3.20-2. However, Pacheco Creek eventually percolates through the Pacheco Valley floor
into the North San Benito Subbasin (DWR Bulletin 118 Basin Number 3-003.05) of the GilroyHollister Valley Groundwater Basin. The North San Benito Subbasin is primarily managed by
SBCWD, the exclusive Groundwater Sustainability Agency 7 (GSA) for the San Benito County
portion of North San Benito Subbasin. Valley Water is the GSA for the Santa Clara County
portion of the Subbasin, the Llagas Area Subbasin of the Gilroy-Hollister Valley Basin, and for
the Santa Clara Valley – Santa Clara Subbasin. Both districts manage groundwater in these
subbasins, including percolation of surface water and imported CVP supplies from San Luis
Reservoir. The Santa Clara Subbasin generally produces groundwater of good quality that does
not need treatment beyond disinfection (Valley Water, 2016). SBCWD is working to improve
their groundwater monitoring programs to ensure accurate and consistent data for the Annual
Reports. These data are being used to identify areas of groundwater quality concern and help
the district comply with the Sustainable Groundwater Management Act (SGMA; SBCWD 2019).
Additional details on the North San Benito Subbasin and other local groundwater basins are
found in Section 3.12.1.1.
The Salt and Nutrient Management Plan (SNMP), developed by SBCWD in 2014 for Northern
San Benito County (SBCWD, 2014), and the SNMPs developed by Valley Water for the Llagas
Subbasin (Valley Water 2014a) and the Santa Clara Subbasin (Valley Water 2014b) are
important documents that address groundwater quality. Each of these SNMPs identify total
dissolved solids (TDS) and nitrate (NO3) as key constituents of concern that are indicators of
overall groundwater quality.
In the North San Benito Subbasin, a monitoring program for TDS and nitrate, implemented in
1997, has helped track overall changes in groundwater quality throughout the basin. Water
quality goals, or General Basin Plan Objectives (GBPO), for TDS were developed in the SNMP,
with an objective for TDS of 1,200 milligrams per liter (mg/L) (approximately 2,000
microsiemens per centimeter [μS/cm]) or less in the Hollister groundwater subbasin
management area (SBWCD, 2014). Average groundwater quality for TDS is compared with the
California Department of Public Health recommended lower secondary drinking water Maximum
Contaminant Level (SMCL) of 500 mg/L and a median water quality baseline of 300 mg/L for
TDS in the Llagas Subbasin SNMP (Valley Water 2014a). The Santa Clara Subbasin SNMP
presents TDS testing results alongside the “recommended” and “upper” SMCL targets of 500
mg/L and 1,000 mg/L, respectively, as adopted by the Division of Drinking Water (Valley Water
2014b).
The North San Benito Subbasin GBPO and primary maximum contaminant level (MCL) for
nitrate, when expressed as NO3, is 45 mg/L or less for municipal water use and 100 mg/L or
less for livestock watering. Specific objectives for the Hollister basin, which sits below Pacheco
Creek, are set at 22.5 mg/L or less for nitrate (as N). The SNMP criterion for nitrate (as N) is an
MCL of 10 mg/L or less for municipal water use. The CC Basin Plan states for waterbodies that
are not expressing biostimulatory impairments, the most stringent relevant water quality
objective for nitrate is the same as the SNMP, a numeric objective of 10 mg/L or less of nitrate
Groundwater Sustainability Agencies are the local public agencies tasked with developing and implementing Groundwater
Sustainability Plans under the Sustainable Groundwater Management Act
7
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(as N). Water quality goals are addressed every three years in San Benito County Groundwater
Reports (SBCWD 2019). The Llagas and Santa Clara Subbasin SNMPs (Valley Water 2014a
and 2014b) also compare average nitrate (as N) concentrations to the MCL of 45 mg/L. The
Llagas Subbasin SNMP adds an additional nitrate objective for a median water quality baseline
of 22.5 mg/L (Valley Water 2014a).
Water Quality Conditions
This section discusses key water quality conditions, constituents of concern, the factors
influencing their numeric values, and the regulatory objectives associated with maintaining
beneficial uses for the primary study area as outlined in the CC Basin Plan and the CV Basin
Plan as applicable. The focus of the following discussion is water quality conditions under the
CC Basin Plan, and water quality parameters or constituents that may be influenced by the
Proposed Project and all action alternatives. The similarities between the CC Basin Plan and
the CV Basin Plan with respect to beneficial uses and water quality constituents are recognized
but as previously mentioned, a discussion of the CV Basin Plan at the same level of detail is not
necessary and would be redundant. Furthermore, this section will not address groundwaters
that fall within the portion of the primary study area within the San Joaquin River Basin that are
subject to the CV Basin Plan, since this portion of the study area is small in scale and related
only to a road network in a primarily upland and undeveloped landscape.
Temperature
The CC Basin Plan and CV Basin Plan establish specific water temperature objectives for cold
and warm freshwater habitat: at no time or place shall the temperature of any water be
increased by more than 5 degrees Fahrenheit (°F) above natural receiving water temperature
for these beneficial uses (CCRWQCB 2019). The CC Basin Plan also includes a narrative
objective that receiving surface water temperature of intrastate waters shall not be altered
unless it can be demonstrated to the satisfaction of the CCRWQCB that such alteration in
temperature does not adversely affect beneficial uses. To implement this objective in the 303(d)
analysis, the CCRWQCB has applied an evaluation guideline for water temperature based on
Moyle (1976), which states that for rainbow trout (i.e., Oncorhynchus mykiss, which includes the
South Central Coast steelhead present in the region) the optimum range for growth and
completion of most life stages is 55.4 to 69.8°F (13 to 21 degrees Celsius [°C]). The maximum
water temperature threshold is rounded to 70°F for ease of discussion in the remainder of this
section. Pacheco Creek is not currently on the 303(d) list for impairment for water temperature.
No measurements or data are available to characterize “natural” receiving water temperatures
of inflow to the existing Pacheco Reservoir or water temperatures of streamflow in tributaries to
Pacheco Creek. To help describe the existing environmental setting and better determine
whether the Project would violate water temperature objectives during construction or
operations, measurements from upper Coyote Creek were analyzed. Upper Coyote Creek is a
stream similar in drainage area (109 square miles), flow regulation (no major upstream dams or
regulating facilities), location (11.6 miles west of the Primary Study Area and in the Diablo
Range), and elevation (790 feet above sea level) to North Fork Pacheco Creek. Instantaneous
water temperature and streamflow measurements were taken at USGS gage 11169800 Coyote
Creek near Gilroy California from 1965 to 1976 (USGS 2021). No significant development or
land use changes have occurred upstream of this measurement location since 1976. Mean,
minimum, and maximum monthly water temperatures at this location are shown in Table 3.20-5.
Mean temperatures from December through March range from 48 to 53°F. In the spring months
of April through June, mean temperatures rise from 57 to 66°F, with measured monthly
maximums and minimums that may vary 10°F higher or lower, respectively. The warmest
summer months of July through September show mean temperatures ranging between 66 to
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71°F, with measured monthly maximums and minimums that may vary 5°F higher or lower,
respectively.
Water temperature variations in this region are highly seasonal and correlated closely to air
temperature and streamflow. As shown in Figure 3.20-3, as streamflow decreases from winter to
summer, water temperatures steadily increase. The spring season sees the greatest variation in
mean daily temperature for the same flow rate, with mean daily temperatures that can range
from 45°F to 75°F. Summer streamflow is generally low and may even cease completely, and
water temperatures are consistently above 60°F.
Limited measurements are available to characterize water temperature in the existing Pacheco
Reservoir. Four reservoir temperature profiles measured by PPWD (PPWD 2013) in July,
August, and September of 2013 (Figure 3.20-4) showed stratification in early summer, with the
upper layers of the reservoir between 70 and 77°F (21 and 25°C) and the lower layers, below
30 feet of depth, between 50 and 60°F (10 and 14°C). By late September of that year, the cool
lower layer was no longer present, and most of the reservoir water column was greater than
68°F (20°C).
A series of sub-hourly instream water temperature measurements have been made in Pacheco
Creek between May and October since 2013 (Figure 3.20-5) (Micko and Smith 2019). Instream
water temperatures are impacted by numerous factors, including total reservoir storage,
reservoir release magnitude and water temperature, air temperature, surface area and
evaporation, shading, and hyporheic 8 mixing. Measurements generally indicate longitudinal
warming as flow travels downstream. Depending on the year, summer water temperatures at
the confluence with South Fork Pacheco Creek (0.4 miles below North Fork Dam) can range
from 52 to 70°F (11 to 21°C). When release temperatures are cooler, mean monthly water
temperatures generally show warming of 15 to 20°F from the dam outlet until they stabilize
approximately 5 miles downstream, generally at a temperature above 68°F (20°C). When
releases are warmer, water temperature in the creek generally remains stable at the warmer
temperatures. No water temperature measurements are available in late fall (November and
December) and winter months (January through April) in Pacheco Creek. Due to the similarities
in drainage area, location, flow regulation, and elevation between upper Pacheco Creek and
upper Coyote Creek, mean water temperatures would likely be similar to those measured in
upper Coyote Creek (as shown in Table 3.20-5), ranging from 48 to 57°F.
In some years, water temperature reductions have been observed from 3 to 4 miles (2013) and
6 to 8 miles (2015) downstream from South Fork Pacheco Creek. This cooling has been
attributed to colder groundwater resurfacing and mixing with surface flow. As surface water
flows downstream, it may percolate through the streambed, enter the gravels in the hyporheic
zone, mix with groundwater, and re-enter the surface water in the stream channel. Regions of a
creek where surface water percolates through a porous streambed are referred to as losing
reaches. Regions of a creek where groundwater reemerges into the streambed, often due to a
natural subsurface hydrologic barrier such as a fault or construction, are referred to as gaining
reaches. The presence of gaining reaches in Pacheco Creek is supported by flow
measurements, which show an increase in flow rates at locations of water temperature
reductions.
A two-year study of water quality in San Felipe Lake from 2005 to 2006 provides the best
available characterization of hydrologic and water temperature conditions (Casagrande 2010).
A hyporheic zone is the region of sediment and porous space beneath a stream bed where there is mixing of shallow groundwater
and surface water.

8
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Water temperatures generally follow trends in air temperatures, ranging from 45°F in winter
months to an average daily maximum of between 70°F and 82°F during summer months.
Sediment and Turbidity
This section relates to sediment in the existing Pacheco Reservoir and turbidity in surface
waters downstream. Turbidity is the amount of particulate matter suspended in water, generally
measured in nephelometric turbidity units (NTU) which signifies the opaqueness of water due to
the presence of suspended solids. Neither the CC Basin Plan nor CV Basin Plan identifies any
specific objectives for sediment or turbidity for any beneficial use in Pacheco Creek or Pacheco
Reservoir. General objectives for all inland surface waters within the primary study area state
that the suspended sediment load and suspended sediment discharge rate of surface waters
shall not be altered in such a manner as to cause nuisance or adversely affect beneficial uses,
and waters shall be free of changes in turbidity that cause nuisance or adversely affect
beneficial uses. Increases in turbidity attributable to controllable water quality factors shall not
exceed the following limits:
•

Where natural turbidity is less than 1 NTU, controllable factors shall not cause
downstream turbidity to exceed 2 NTUs (CV Basin Plan)

•

Where natural turbidity is between 1 and 5 NTUs, increases shall not exceed 20 percent
(CV Basin Plan)

•

Where natural turbidity is between 0 and 50 NTUs, increases shall not exceed 20
percent (CC Basin Plan)

•

Where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10
NTUs (CV Basin Plan, CC Basin Plan)

•

Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent
(CV Basin Plan, CC Basin Plan)

The two Basin Plans also state that all waters shall be maintained free of toxic substances in
concentrations which are toxic to, or which produce detrimental physiological responses in,
human, plant, animal, or aquatic life. Water quality conditions related to sediment and turbidity in
the primary study area include fine grained sediment deposited and stored behind North Fork
Dam, high turbidity (greater than 50 NTUs) in the existing reservoir (based on visual estimates),
and Pacheco Creek (based on measured data).
No data are available to characterize the turbidity or suspended sediment concentrations in
inflows to Pacheco Reservoir. A 1951 survey of Pacheco Reservoir by the U.S. Department of
Agriculture (USDA) estimated annual sediment loading into the reservoir of 0.12 acre-feet per
square mile per year (118 tons per square mile per year) (USDA 1954). This value is consistent
with recent estimates of suspended sediment loads for watersheds in the South Bay near
Pacheco Reservoir (McKee et al. 2013) that range from 71 and 217 tons per square mile per
year. These values are between three and ten times less than annual suspended sediment
loads in the East Bay and North Bay. Using an estimated sediment load of 0.12 acre-feet per
square mile per year, the existing Pacheco Reservoir is estimated to have lost approximately
600 acre-feet of storage capacity due to sedimentation from when the dam was built in 1939 to
2014 (see Attachment A of the Water Resources and Fisheries Numerical Modeling Appendix).
These estimates suggest the watershed may have produced between 500 and 1,000 acre-feet
of sediment (800,000 to 1,600,000 cubic yards) since North Fork Dam was built in 1939. Due to
the flashy nature of North Fork Pacheco Creek (i.e., infrequent, high magnitude flow events), the
majority of sediment is assumed to be transported in high flow events. However, since the
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reservoir was frequently operated to be emptied before the wet season, high magnitude flows
may have carried the sediment downstream to the dam before the sediment settled out.
Recent sediment core sampling by Valley Water (see Section 3.11.1.2 Hazards and Hazardous
Materials) within the downstream portion of the Pacheco Reservoir provided information on
depth and grain size distribution of residual sediments at a number of locations. In general,
samples showed depths of residual sediments of between 7 and 20 feet within the estimated
floodplain of the historic North Fork Pacheco Creek channel, with a composition of either silt or
poorly graded gravel with sand. Out of the estimated 1,000,000 cubic yards of residual
sedimentation, the majority is classified as fine sand (particle with a grain size of between 0.074
millimeters and 0.42 millimeters) or silt or clay (particles with a grain size of less than 0.074
millimeters). These particles are more likely to be transported by high flow events due to their
small size and mass. See Section 3.11.1.2 Hazards and Hazardous Materials for additional
information on sediment metal concentrations.
Downstream from the existing Pacheco Reservoir, data collected by the Monterey Area
Research Consortium (MARC) (SWRCB 2018b) from September 2005 through January 2007
was used to support placement of Pacheco Creek on the 303(d) list for turbidity impairment in
2018. Measurements were obtained at four locations along Pacheco Creek, from Walnut
Avenue down to San Felipe Lake. The maximum, mean, and minimum values of turbidity in
NTUs and the number of samples taken at each location are shown in Table 3.20-6 for 107
available measurements. Of the 107 measurements at this location, 21 exceeded 25 NTUs, with
a median of 13 NTUs. All of these exceedances occurred between October through May, during
the wet season when high flows in Pacheco Creek consisted of spills from the North Fork Dam
and/or flows from unregulated tributaries. The specific criteria applied in the 303(d) analysis
relied on the criteria that waters shall be free of changes in turbidity that cause nuisance or
adversely affect beneficial uses, and the evaluation guideline numeric criteria was referenced
from Sigler et al., (1984), which stated turbidities of 25 NTUs or greater cause reduction in
juvenile salmonid growth due to interference with their ability to find food, adversely affecting
cold freshwater habitat beneficial use. Forty-one of 163 total turbidity measurements available in
Pacheco Creek used to support the 303(d) analysis exceeded the 25 NTU evaluation guideline,
which exceeds the allowable frequency listed in Table 3.20-6 of the Listing Policy (SWRCB
2015).
In San Felipe Lake, the water is turbid and eutrophic (i.e., rich in nutrients and supporting a
dense plant population), with turbidity levels that ranged from 14-171 NTUs with a mean of 81
NTUs in 2005 and 2006 (Casagrande 2010). Turbidity levels in the lake were highest from May
through August and shifted from inorganic (driven by sediment suspended sediment in the
water) to organic (driven by suspended algae in the water, i.e., not sediment) turbidity in
summer months.
Bacteria (Fecal Coliform)
The beneficial use of water contact recreation is not being protected in the Pajaro River
watershed, including in Pacheco Creek, because fecal coliform concentrations exceed CC
Basin Plan numeric water quality objectives (SWRCB 2018a). The total maximum daily loads
(TMDL) for the impaired waters of Pacheco Creek are concentration based TMDLs applicable to
each day of all seasons. A total of 11 of 27 samples tested from 1997 to 2006 from Pacheco
Creek at San Felipe Road exceeded the criterion for fecal coliform.
Pacheco Reservoir and the upper portions of Pacheco Creek are characterized as rural with no
municipally owned storm sewers or sanitary sewer collection systems since most private and
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public properties are on septic systems. 9 Grazing cattle and wildlife (e.g., feral pigs) throughout
the Pacheco Creek watershed are the predominant likely source of animal related
contamination, and these sources are natural, uncontrolled, and dispersed. There is limited data
to suggest controllable sources of fecal coliform are within the vicinity of Pacheco Reservoir and
upper Pacheco Creek or its tributaries. Data supporting the fecal coliform impairment of
Pacheco Creek was collected at San Felipe Road, near the most downstream portion of
Pacheco Creek where more rural development, agricultural use and infrastructure occurs.
These sources have been identified in the CC Basin Plan as the major controllable sources
contributing fecal coliform to the Pajaro River watershed.
Dissolved Oxygen
The cold freshwater habitat beneficial use for both Pacheco Creek and Pacheco Reservoir
provides the most restrictive numeric criteria for dissolved oxygen in the CC Basin Plan and CV
Basin Plan, that concentrations shall not be reduced below 7.0 mg/L at any time. As a general
objective for inland surface waters of the basin, median values of dissolved oxygen should not
fall below 85 percent saturation as a result of controllable water quality conditions.
There are no measured dissolved oxygen data from Pacheco Reservoir. The concentration of
dissolved oxygen in surface waters of reservoirs is affected by temperature, as cold water can
hold more dissolved oxygen than warm water. In winter and early spring, when the water
temperature is low throughout the reservoir, dissolved oxygen concentrations are generally high.
In summer and fall, water temperatures are generally high at the surface, and the dissolved
oxygen concentration is generally lower. Warmer air temperature may also produce thermal
stratification (i.e., layers of water at distinctly different temperatures). Stratification isolates the
upper and lower layers of water, and oxygen can be further depleted in the lower layer. The
reservoir temperature profiles from Figure 3.20-6 indicate thermal stratification in early- to midsummer, transitioning to warm water throughout the water column in mid- to late-summer. These
conditions, combined with shallow storage, may lead to anoxia (i.e., no dissolved oxygen) in
deeper areas.
Anecdotal observations suggest when Pacheco Reservoir storage is low in the fall,
cyanobacteria (i.e., blue-green algae) may form a harmful algal bloom, depleting dissolved
oxygen in the reservoir and diminishing water quality. Releases from the reservoir during these
times are toxic to fish and livestock that use Pacheco Creek as a water source downstream
(Smith 2007).
Limited historical measured dissolved oxygen data are available in Pacheco Creek. Data
collected by MARC from October 2002 through January 2007 (SWRCB 2018b) at five locations
along Pacheco Creek, from North Fork Pacheco Creek downstream to San Felipe Lake, was
used to support placement of Pacheco Creek on the 303(d) list for dissolved oxygen impairment
in 2018. Out of 377 total samples, 229 did not exceed the minimum dissolved oxygen water
quality objective of 7 mg/L. Potential sources of impairment were not specifically identified, but
low dissolved oxygen concentrations may be due to low streamflow, warm water temperatures,
possible fecal coliform impairment and organic nutrient loading due to the presence of livestock,
nutrient loading from agricultural runoff, anoxic releases from the existing Pacheco Reservoir,
and/or ponding of streamflow in Pacheco Creek. The maximum, mean, and minimum values of
dissolved oxygen concentration and the number of samples taken at each location are shown in
Table 3.20-7 for 345 available measurements. Mean values were below the minimum dissolved
oxygen criteria of 7 mg/L at North Fork Pacheco Creek (only one measurement available) and

9

Section 3.19 Utilities-Service Systems provides additional information on this topic.
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San Felipe Road. Minimum measured values were below the minimum dissolved oxygen criteria
of 7 mg/L at all locations. Mean monthly measured values are shown in Table 3.20-8.
Downstream in San Felipe Lake, dissolved oxygen levels measured between 2005 and 2006
generally range from 5 to 12 mg/L in the water column. Despite being shallow, the lake can
become stratified in warm summer months, with the top 0.5 meter of depth maintaining
dissolved oxygen (DO) between 5 and 10 mg/L, and DO in the deeper water dropping to 0
mg/L.
pH
pH is a measure of hydrogen ion concentration, which indicates how acidic or basic water is. A
pH less than 7.0 indicating acidity, a pH of greater than 7.0 indicating a base, and a pH of 7.0
representing neutral conditions. In the CC Basin Plan, the water contact and non-contact water
recreation beneficial uses provide the most restrictive maximum numerical criteria for pH of 8.3.
The warm and cold freshwater habitat beneficial uses provide the most restrictive minimum
numeric criteria for pH of 7.0. These beneficial uses also include the CC Basin Plan objective
that changes in normal ambient pH levels shall not exceed 0.5 in fresh waters. The CV Basin
Plan includes a pH objective of between 6.5 and 8.5.
Data collected by MARC (SWRCB 2018b) from October 2002 through January 2007 at five
locations along Pacheco Creek, from North Fork Pacheco Creek down to Lover’s Lane near
San Felipe Lake (approximately creek mile 15), shows a range of maximum, mean, and
minimum pH values (Table 3.20-9). The mean values at all locations met the pH criteria. Out of
386 total measurements, minimum criteria were not met for two total measurements at two
locations, and maximum numeric criteria were not met for 19 total measurements across four
locations. These frequencies were not high enough to list Pacheco Creek as impaired for pH.
Total Dissolved Solids
Neither the CC Basin Plan nor the CV Basin Plan includes any specific water quality objectives
for TDS for inland surface waters. The CC Basin Plan definition of municipal and domestic
supply beneficial use states surface waters are considered suitable or potentially suitable for
municipal or domestic water supply if TDS does not exceed 3,000 mg/L (TDS is commonly
measured based on the conductivity of the water, so the CC Basin Plan provides a conductivity
threshold of 5,000 µS/cm for TDS).
Data collected by MARC (SWRCB 2018b) from October 2002 through January 2007 at five
locations along Pacheco Creek, from North Fork Pacheco Creek downstream to Lover’s Lane
near San Felipe Lake, shows a range of maximum, mean, and minimum monthly conductivity
that generally increases as flow travels downstream (Table 3.20-10). Out of 388 total
measurements, the mean and maximum conductivity values were all below the municipal or
domestic water supply criteria for TDS (as listed in µS/cm) except for one measurement at
Lover’s Lane. The increase in TDS levels in the downstream direction is likely the result of
increased agricultural and urban runoff as a result of increased drainage area, urbanization, and
agricultural land use in lower Pacheco Creek.
According to the CC Basin Plan, groundwater quality problems most frequently encountered in
the Central Coastal Basin pertain to excessive salinity or hardness of local groundwaters. The
SNMP for Northern San Benito County, as reported in the SBCWD 2019 Annual Groundwater
Report (SBCWD 2019), identified constituents of concern related to groundwater quality,
including TDS. The North San Benito Basin is reported to have naturally elevated TDS
concentrations in groundwater, with high salinity concentrations reported since the 1930s likely
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due to marine-derived sediments in the basin (SBCWD 2019). High TDS concentrations may
also be indicative of high boron, chloride, sulfide, potassium, and hardness concentrations.
In groundwater, TDS can be caused by the infiltration of urban runoff, agricultural return flows,
and wastewater disposal. High concentrations of TDS in irrigation water can be detrimental to
sensitive crops or livestock health. Average TDS concentrations measured in the Pacheco
subbasin between 2013 and 2016 was 572 mg/L, 1,485 mg/L in Hollister East and 968 mg/L in
Hollister West. No data was available for the Bolsa SE subbasin during this period (SBCWD
2016). The average TDS concentration for the 2017-2019 sampling period was 955 mg/L for the
Hollister Management Area. Maximum concentrations of TDS measured from groundwater
along Pacheco Creek during this period were below 1,000 mg/L and within the basin objective of
1,200 mg/L (SBCWD 2019).
The maximum TDS concentrations measured in the groundwater subbasins that underlie
Pacheco Creek reported by SBCWD (2019) for 2017 to 2019 were less than 1,000 mg/L
(approximately 1,667 µS/cm). In general, since 2001 TDS concentrations in groundwater
measured at wells along Pacheco Creek has averaged 800 mg/L (approximately 1,667 µS/cm),
ranging from 232 to 1,028 mg/L (approximately 387 to 1,713 µS/cm), within the water quality
objectives for the subbasin.
Nitrate
The CC Basin Plan specific water quality objective for municipal and domestic supply for nitrate
is the California Department of Public Health MCL for public water systems of 45 mg/L as nitrate
or 10 mg/L as nitrogen. The same objective of 10 mg/L as nitrogen was established for
groundwater quality in the SNMP developed by SBCWD.
In 2014, the SNMP for Northern San Benito County (SBCWD 2014) identified nitrate as a
constituent of concern related to groundwater quality. Nitrate is the most common form of
nitrogen detected in groundwater. Natural nitrate concentrations are typically low, and elevated
nitrate concentrations are often due to agricultural activities, septic systems, confined animal
facilities, landscape fertilization, and wastewater treatment facility discharges. Locally elevated
nitrate concentrations are recognized as a long-term concern in the North San Benito basin.
Data collected by MARC (SWRCB 2018b) from October 2002 through January 2007 at five
locations along Pacheco Creek, from North Fork Pacheco Creek down to Lover’s Lane near
San Felipe Lake, shows a range of maximum, mean, and minimum nitrate (as N) values in
surface water (Table 3.20-11). Out of 436 total measurements, maximum criteria were exceeded
a total of five times at one location, Highway 156, and were otherwise below the criterion of 10
mg/L.
Based on measurements by SBCWD (2019), relatively high nitrate concentrations occur in
groundwater throughout most of the North San Benito Subbasin. Average measured nitrate
concentrations over the past three years in the Hollister subbasin, which contains Pacheco
Creek, were 35 mg/L, below the general basin objective but exceeding the Hollister basin
specific objective. While measurements were not published for portions of the subbasin directly
underlying Pacheco Creek, SBCWD notes the maximum concentrations of nitrate are relatively
low along Pacheco Creek, distinguishing this location from areas with a long history of
agricultural use and wastewater disposal (municipal and domestic) that exceed the basin
objective and MCL of 45.
Nitrogen is most commonly detected in groundwater as NO3. Concentrations above the MCLs
can cause methemoglobinemia, or “blue baby syndrome,” in humans and livestock (SWRCB
2017). Some causes of elevated concentrations are agricultural activities like confined animal
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facilities and fertilization or human activities like septic systems and wastewater treatment plant
discharges. Average nitrogen concentrations measured in the Pacheco subbasin during the
sampling period of 2013 – 2016 were 12.9 mg/L, 17.6 mg/L in Hollister East, 34.4 mg/L in
Hollister West, and 25.1 in Bolsa Southeast (SBCWD 2016). The average nitrogen
concentration within the Hollister Management Area during the sampling period of 2017 – 2019
was 35 mg/L. Elevated concentrations of nitrogen were found in samples within the Pacheco,
Bolsa SE and Hollister subbasins during this time period. While the average nitrogen
concentrations did not exceed the 45 mg/L drinking water standard, they were higher than the
22.5 mg/L basin objectives identified in the 2019 Annual Groundwater Report (SBCWD 2019).
Other Constituents
Toxicity: The CC Basin Plan and the CV Basin Plan include a narrative objective for toxicity in
surface waters that states the following: “All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiological responses in human, plant, animal or
aquatic life designated as a beneficial use.” There are no data or measurements available to
characterize toxicity in the primary study area.
Oil and Grease: The CC Basin Plan and the CV Basin Plan include a narrative objective for oil
and grease that states the following: “Waters shall not contain oils, greases, waxes or other
similar materials that result in a visible fil or coating on the surface of the water or objects in the
water, that cause nuisance, or that otherwise adversely affect beneficial uses.” There are no
data or measurements available to characterize oil and grease in the primary study area.
Chromium: Hexavalent chromium (also known as CrVI or chromium VI) was considered a
constituent of concern in past SBCWD Groundwater Reports. 10 In 2017, the State Water
Resources Control Board (SWRCB) stopped enforcing the MCL for hexavalent chromium.
Therefore, hexavalent chromium is no longer a designated constituent of concern for the North
San Benito Subbasin though the Superior Court of Sacramento County has ordered the
SWRCB to adopt a new MCL for hexavalent chromium. The 2019 Annual Groundwater Report
(SBCWD 2019) measured total chromium, instead of hexavalent chromium, for non-regulated
facilities in the basin between 2017-2019. The MCL for total chromium is 50 µg/L. Groundwater
from four wells in the central portion of the Hollister Management Area had median total
chromium concentrations over 20 µg/L during this sampling period. Hexavalent chromium is
often the dominant form of chromium in oxygen-rich groundwater (SBCWD 2019).
All Other Constituents: Other narrative water quality objectives in the CC Basin Plan not
described above relate to color, tastes and odors, floating material, suspended material,
settleable material, biostimulatory substances, pesticides, chemical constituents, other organics,
and radioactivity. The CV Basin Plan also includes narrative and numeric criteria for
biostimulatory substances, Cryptosporidium and Giardia, Mercury, Methylmercury, and Salinity.
The 303(d) analysis evaluated Pacheco Creek for the following specific pollutants and did not
find any evidence of impairment or contributing sources: ammonia, boron, chloride, chlorophylla, Chlorpyrifos, Diazinon, E. coli, and sodium. The specific pollutants and narrative water quality
objectives listed in this paragraph are excluded from further analysis due to the lack of evidence
they currently contribute to degradation of water quality or will under construction or operation of
the Project.
3.20.1.2 Extended Study Area
The Sacramento-San Joaquin Delta, to the east of San Francisco Bay, represents the point of
discharge for the Sacramento-San Joaquin River system. Water flows out of the Delta, into San
10

Additional information on this metal is provided in Section 3.11, Hazards and Hazardous Materials.
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Francisco Bay, and under the Golden Gate Bridge to the Pacific Ocean, creating an extensive
estuary where salty ocean water and fresh river water commingle. Water from over 40 percent
of the state’s land area is discharged into the Delta. A portion of that water is pumped from the
south Delta through a system of canals and pump stations as part of the CVP and SWP. Water
deliveries within the CVP system are made to, among other locations, San Luis Reservoir, an
off-stream storage reservoir in the San Joaquin Valley Basin, and 19 specific protected wetland
areas in the Central Valley (San Joaquin Valley Basin) as part of the Central Valley Project
Improvement Act (CVPIA) RWSP.
Sacramento-San-Joaquin Delta
The Delta, which is an estuarine environment, contains a mix of freshwater and saltwater. In
general, downstream areas of the Delta contain saltier water, while upstream areas contain
fresher water. The location at which Delta waters become saline is largely dependent on the
rate of net outflows from the Delta, which is determined primarily by inflows, local diversions,
and exports. Higher net inflows push saltwater towards the San Francisco Bay, while lower net
outflows allow saltwater to intrude upstream farther into the Delta.
Water quality objectives for the Delta are outlined in the Water Quality Control Plan for the San
Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) (SWRCB 2018c) and
are developed for the protection of municipal and industrial, agricultural, and fish and wildlife
beneficial uses. Water quality objectives for municipal and industrial and agricultural beneficial
uses are intended to protect against effects of salinity intrusion and agricultural drainage. Water
quality objectives to protect fish and wildlife beneficial uses are set for dissolved oxygen,
salinity, Delta outflow, river flows, export limits, and Delta Cross Channel gate operation.
Water quality in the Delta is governed in part by Delta hydrodynamics, which are highly
complex. The principal factors affecting Delta hydrodynamic conditions are (1) river inflows from
the San Joaquin and Sacramento River systems, (2) daily tidal inflows and outflows through the
San Francisco Bay, and (3) export pumping from the south Delta through the Harvey O. Banks
Pumping Plant (Banks Pumping Plant) for the CVP system and C.W. “Bill” Jones Pumping Plant
(Jones Pumping Plant) for the SWP system. These Delta hydrodynamic conditions are primarily
measured using the parameters of the Sacramento River flow, Delta outflow, Delta inflow, low
salinity zone, Old and Middle River flows, and Delta exports. Of these parameters, the transition
area between saline waters and fresh water, frequently referred to as the low salinity zone (LSZ)
is directly controlled by Delta inflow, Old and Middle River flows, and Delta exports. The LSZ is
typically located within Suisun Bay and the western Delta, and it is commonly associated with
the position of X2 11. Given this connection, changes in the position of X2 and changes in Delta
hydrodynamic conditions can be used to characterize potential changes in Delta water quality.
San Joaquin Valley Basin
San Luis Reservoir
San Luis Reservoir is an off-stream storage reservoir in Merced County. Reclamation owns and
jointly operates San Luis Reservoir with DWR to provide seasonal storage for the CVP and the
SWP. San Luis Reservoir is capable of receiving water from both the Delta Mendota Canal
(DMC) and the California Aqueduct, which enables the CVP and SWP to pump water into the
reservoir during the wet season (October through March) and release water into the
conveyance facilities during the dry season (April through September) when demands are
higher. Deliveries from San Luis Reservoir can flow west through Pacheco Pumping Plant and
11
The LSZ is often referenced by X2, which is the distance upstream, in kilometers, from the Golden Gate Bridge
where tidally averaged salinity is equal to 2 parts per thousand. X2 is largely determined by Delta outflow (Kimmerer
2004).
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Pacheco Conduit, part of the San Felipe Division of the CVP. The CVP contractors that receive
water through the San Felipe Division are Valley Water and SBCWD.
San Luis Reservoir and the surrounding area tend to be windy and are characterized by wet,
cool winters and warm, dry summers. During the summer months, when water levels are low,
water quality in the San Luis Reservoir deteriorates due to a combination of warmer
temperatures, wind-induced nutrient mixing, and algal blooms near the reservoir surface.
Presently, when San Luis Reservoir approaches its late summer/early fall low point, algae
growth may begin to degrade water quality for contractors that utilize the water. If the algal layer
is significantly thick, when the lake storage volume is reduced to approximately 300,000 acrefeet, algae may begin to enter the Lower San Felipe Intake, where water is pulled for delivery to
San Felipe Division CVP contractors. The water quality within the algal blooms results in
clogging issues for agricultural water users with drip irrigation systems in San Benito County
and at water treatment facilities in Santa Clara County, and can result in taste and odor issues.
Beneficial uses identified for San Luis Reservoir, as identified in the CV Basin Plan, include
municipal and domestic supply, agricultural supply (irrigation and stock watering), industrial
service supply, hydropower generation, water contact and non-contact water recreation, wildlife
habitat, and warm freshwater habitat. The CV Basin Plan does not have any specific water
quality objectives for San Luis Reservoir, but its beneficial uses of contact recreation, municipal
and domestic supply, and warm freshwater habitat have numeric criteria for water quality
objectives as shown in Table 3.20-12.
Two sources of data were used to characterize water quality in San Luis Reservoir for purposes
of this EIR: measured data in San Luis Reservoir, and measured data along Pacheco Conduit at
Valley Water sectionalizing valves (i.e., valves used to isolate pipeline sections) and water
treatment plants. Measurements in Pacheco Conduit reflect water quality of water withdrawn
from San Luis Reservoir and conveyed to Valley Water.
Historical daily water quality measurements are made at the Pacheco Pumping Plant (PPP) and
reported on the California Data Exchange Center (CDEC) by DWR (DWR 2021). Mean monthly
values of water quality constituents measured at the PPP from 2013 to 2021 are shown in Table
3.20-13. In general, water temperatures remain below 60°F from December through June
before becoming elevated in summer months, with a peak mean temperature of 72°F in July
and August. Values of pH follow a similar seasonal pattern, with mean peak values of between
8.0 and 8.2 measured in the warmer months of June through November and mean values
between 7.8 and 7.9 measured from December through May. All mean monthly pH values are
within the CV Basin Plan objectives for inland surface waters. Electrical conductivity
measurements, which are influenced by the salinity of water and can be used to estimate TDS
concentrations, are relatively stable throughout the year, with slightly higher values in winter
months than summer months. Turbidity is relatively low and stable throughout the year.
Instantaneous data representing water quality of deliveries to Valley Water from San Luis
Reservoir collected by Valley Water between 2001 and 2021 are shown below in Table 3.20-14.
These data were collected from the Pacheco Pumping Plant, a sectionalizing valve within
Pacheco Conduit, or at the water treatment plant when it was receiving 100 percent of raw
water deliveries from San Luis Reservoir. None of these constituents have specific water quality
objectives for San Luis Reservoir in the CV Basin Plan. In general, seasonal fluctuations are
observed in algae total count and total organic carbon, with higher relative values in summer
months. In some years as described above, a San Luis Reservoir low point results in poor water
quality near the San Felipe Division intakes.
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San Luis Reservoir is included on the CWA section 303(d) list for impairments related to
Mercury, Chlordane, polychlorinated biphenyls (PCB), and total dichloro-diphenyltrichloroethane (DDT). For each of these pollutants, composite fish tissue samples exceeded
the guideline for the commercial or recreational collection of fish, shellfish, or organisms
commercial beneficial use, but not the warm freshwater habitat beneficial use.
Central Valley Refuges
The CVPIA Section 3406(d)(2) requires the Secretary of the Interior to provide firm water
supplies of suitable quality to maintain and improve wetland habitat areas (also referred to as
refuges) on units of the National Wildlife Refuge System in the San Joaquin Valley Basin. The
water needs and delivery requirements for each wetland habitat area to accomplish stated
refuge management objectives are defined in two levels, with annual historical supplies termed
Level 2, and the quantity of water needed to achieve full habitat development termed Level 4.
The incremental difference between the Full Level 4 allocation and its Level 2 allocation defines
IL4 and represents the quantity of water necessary for refuges to ideally manage all lands
identified in the refuge reports for the benefit of waterfowl.
Water quality in refuges has improved compared to pre-CVPIA conditions, largely because of a
shift from groundwater and agricultural drainage sources to water from developed surface
storage facilities and other surface sources. Water quality in some refuges continues to be of
significant concern for salts, selenium, and boron. Existing water supply contracts (for both
acquisition and conveyance) generally specify that water delivered to refuges should be of
suitable quality, but there are apparently no numeric standards in existing contracts for specific
contaminants and no requirements that contractors test supplies to assure the quality of the
water is suitable for refuge purposes (CVPIA RWSP 2009).
3.20.2

Regulatory Framework

Several regulatory authorities at the federal, state, and local levels control the flow, quality, and
supply of water in California either directly or indirectly. This section focuses on laws related
directly to the water quality aspect of the Project.
3.20.2.1 Federal Laws, Regulations, and Policies
Clean Water Act
The objective of the CWA is “to restore and maintain the chemical, physical, and biological
integrity of the nation’s waters.” The CWA establishes the regulatory framework regulating
discharge of pollutants into the waters of the United States and gives the U.S. Environmental
Protection Agency (USEPA) the authority to implement pollution control programs (e.g., setting
wastewater standards for industries). In certain states such as California, the USEPA has
delegated authority to state agencies. Specific sections of the CWA applicable to the Project are
summarized below.
Section 303
This section of the CWA requires states to adopt water quality standards for all surface waters of
the United States. There are three major components of water quality standards: designated
users, water quality criteria, and antidegradation policy. In California, the USEPA gave the
SWRCB and its nine RWQCBs the authority to identify beneficial uses and adopt applicable
water quality objectives. The CCRWQB, and to a limited extent, the CVRWQCB are responsible
for identifying water quality objectives in the study area.
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Section 303(d)
Section 303(d) of the CWA requires states and authorized Native American tribes to develop a
list of water quality-impaired segments of waterways. The list includes waters that do not meet
water quality standards necessary to support the beneficial uses of that waterway, even after
point sources of pollution have installed the minimum required levels of pollution control
technology, and the pollutants that impair them. Only waters impaired by “pollutants,” not those
impaired by other types of “pollution” (e.g., altered flow and/or channel modification), are to be
included on the list. (Pollutants include clean sediments, nutrients [e.g., nitrogen and
phosphorus], pathogens, acids/bases, temperature, metals, cyanide, and synthetic organic
chemicals.) In the primary study area, Pacheco Creek Including its tributaries) is listed as
impaired under Section 303(d), due to high concentrations of fecal coliforms, low dissolved
oxygen, and high turbidity.
Section 303(d) of the CWA also requires states to maintain a listing of impaired water bodies so
that a TMDL can be established. A TMDL is a plan to restore the beneficial uses of a stream or
to otherwise correct an impairment. It establishes the allowable pollutant loadings or other
quantifiable parameters (e.g., pH or temperature) for a water body and thereby provides the
basis for the establishment of water quality-based controls. The calculation for establishment of
TMDLs for each water body must include a margin of safety to ensure that the water body can
be used for the purposes the state has designated. Additionally, the calculation also must
account for seasonal variation in water quality.
Section 401
This section of the CWA requires an applicant for any federal license or permit that may result in
discharge into waters of the United States to obtain a certification from the state that discharge
would comply with state water quality standards. Section 401 certifications in California are
issued either by the SWRCB or the RWQCBs. As the Proposed Project would require water
right actions, it is the SWRCB that would issue the Section 401 certification.
Section 402
This section creates the National Pollutant Discharge Elimination System (NPDES) permit
program. This program authorizes point sources of pollution discharging into a surface water
body. In California, the NPDES program is administered at the state level through the
Construction General Permit, and the CCRWQB and CVRWQCB administer the program in the
primary study area in their respective jurisdictions.
Safe Drinking Water Act
The Safe Drinking Water Act was established to protect the quality of drinking water in the
United States. The Act authorized USEPA to set national health-based standards for drinking
water and requires many actions to protect drinking water and its sources, including rivers,
lakes, reservoirs, springs, and groundwater wells. Furthermore, the Safe Drinking Water Act
requires all owners or operators of public water systems to comply with primary (health-related)
standards. The USEPA has delegated to the SWRCB Division of Drinking Water the
responsibility for administering California’s drinking-water program. California is accountable to
USEPA for program implementation and for adopting standards and regulations that are at least
as stringent as those developed by USEPA. Contaminants of concern relevant to domestic
water supply are defined as those that pose a public health threat or that alter the aesthetic
acceptability of the water. These types of contaminants are regulated by the USEPA primary and
secondary maximum contaminant levels that are applicable to treated water supplies delivered
to the distribution system. Maximum contaminant levels and the process for setting these
standards are reviewed triennially. The Safe Drinking Water Act may apply to long-term Project
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operations including conveyance of water in Pacheco Conduit and potential changes in
groundwater conditions along Pacheco Creek.
Surface Water Treatment Rules
The Federal Surface Water Treatment Rule became effective in June 1968and applies to all
public water systems using surface or groundwater sources under the direct influence of surface
water (USEPA 2016). It requires most water systems to filter and disinfect water from surface or
groundwater sources; establishes maximum contaminant level goals for multiple constituents;
and identifies treatment technique requirements for filtered and unfiltered systems. The LongTerm Enhanced Surface Water Treatment Rule 1 (LT1ESWTR) and Long-Term Enhanced
Surface Water Treatment Rule 2 (LT2ESWTR) were passed in January 2002 and January 2006,
respectively. These rules were passed to improve public health protection through the control of
microbial contaminants, particularly viruses, Giardia, and Cryptosporidium.
The Surface Water Treatment Rules may apply to long-term Project operations (including any
related watershed management activities above the expanded reservoir) and water quality
monitoring activities in the expanded reservoir.
3.20.2.2 State Laws, Regulations, and Policies
California State Water Resources Control Board
The SWRCB allocates water rights, adjudicates water right disputes, develops statewide water
protection plans, and establishes water quality standards. The SWRCB also oversees nine
RWQCBs located in the major watersheds of the state.
Porter-Cologne Water Quality Control Act
The Porter-Cologne Act, enacted in 1969, established a comprehensive program to govern
water quality and beneficial uses of water in California. The Act applies to surface waters,
wetlands, and groundwater, as well as to point and nonpoint sources of pollution. The PorterCologne Act also established nine RWQCBs and the SWRCB, which are charged with
implementing the Act’s provisions and protecting water quality in California. Discharges are
regulated by RWQCBs primarily through issuances of NPDES permits/waste discharge
requirements for point source discharges and waste discharge requirements for non-point
source discharges
The Porter-Cologne Act also requires adoption of water quality control plans to guide water
pollution management in California. These include both statewide water quality control plans, as
well as regional water quality control plans, also known as basin plans. These plans identify
existing and potential beneficial uses of waters of the United States, establish water quality
objectives to protect these uses and identify implementation, surveillance, and monitoring plans.
Actions within the primary study area are subject to the requirements of the 2019 CC and CV
Basin Plans. These basin plans include water quality objectives for the primary study area as
described in Section 3.20.1.
Actions within the extended study area are also subject to the requirements of the CV Basin
Plan. The CV Basin Plan includes water quality objectives for the Central Valley basins as
described in Section 3.20.1.
Construction General NPDES Permit
The state of California adopted the Construction General Permit, Order No. 2012-0006-DWQ,
amending Order No. 2009-0009-DWQ, effective July 17, 2012. SWRCB Water Quality Order
2012-0006-DWQ (Construction General Permit) regulates construction site stormwater
management. Dischargers whose projects disturb 1 or more acres of soil, or whose projects
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disturb less than 1 acre but are part of a larger common plan of development that in total
disturbs 1 or more acres, are required to obtain coverage under the general permit for
discharges of stormwater associated with construction activity. This requirement includes linear
projects that disturb 1 or more acres. Construction activity subject to this permit includes
clearing, grading, and other ground disturbance, such as stockpiling or excavation, but does not
include regular maintenance activities performed to restore the original line, grade, or capacity
of the facility.
Permit applicants are required to submit a Notice of Intent to SWRCB and to prepare a SWPPP.
The SWPPP identifies best management practices (BMP) that must be implemented to reduce
construction effects on receiving water quality based on pollutants. The BMPs identified are
directed at implementing both sediment- and erosion-control measures and other measures to
control chemical contaminants. The SWPPP must also include descriptions of the BMPs to
reduce pollutants in stormwater discharges after all construction phases have been completed
at the site (post-construction BMPs). The SWPPP must contain a visual monitoring program, a
chemical monitoring program for “nonvisible” pollutants to be implemented if there is a failure of
BMPs, and a sediment monitoring plan if the site discharges directly to a waterbody listed on the
CWA 303(d) list for sediment.
The excavation, transport, and placement of rock and soil associated with Project construction
would require compliance with the Construction General Permit.
Water Quality Control Plan for the Central Coast Basin
The CC Basin Plan developed by the CCRWQCB (CCRWQCB 2019) describes how the quality
of surface water and groundwater in the Central Coast Region should be managed to provide
the highest water quality reasonably possible. The CC Basin Plan identifies beneficial uses for
specific surface water, describes the water quality which must be maintained to allow those
uses. Programs, projects, and other actions which are necessary to achieve the standards
established in the plan are also identified. The CC Basin Plan would apply to Project
construction activities and long-term operations due to changes in surface water and
groundwater quality in the Central Coast Basin.
Water Quality Control Plan for the Central Valley Region
The CV Basin Plan developed by the CVRWQCB (CVRWQCB 2018) describes how the quality
of surface water and groundwater in the Central Coast Region should be managed to provide
the highest water quality reasonably possible. The CV Basin Plan identifies beneficial uses for
specific surface water, describes the water quality which must be maintained to allow those
uses. Programs, projects, and other actions which are necessary to achieve the standards
established in the plan are also identified. The CV Basin Plan would apply to Project
construction activities and long-term operations due to changes in surface water and
groundwater quality in the Central Valley Basin.
Bay-Delta Plan
The amended Bay-Delta Plan as adopted by the SWRCB in 2018 (SWRCB 2018c) establishes
water quality control measures and flow requirements needed to provide reasonable protection
of beneficial uses in the Bay-Delta watershed. The Bay-Delta Plan would apply to Project longterm operations due to changes in surface water quality in the Delta (there are no Project
construction activities in any area subject to the Bay-Delta Plan).
Water Rights Decisions
SWRCB Decision 1641 (D-1641) (SWRCB 2000) and subsequent revisions contain the current
water right requirements to implement the Bay-Delta Plan. D-1641 incorporates water right
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settlement agreements between Reclamation and DWR, and certain water users in the Delta
and upstream watersheds, regarding contributions of flows to meet water quality objectives
during operation of the CVP and SWP, respectively. However, the SWRCB imposed terms and
conditions on water rights held by Reclamation and DWR that require these two agencies, in
some circumstances, to meet many of the water quality objectives established in the Bay-Delta
Plan.
The 2008-2009 Biological Opinions (BO) issued by the U.S. Fish and Wildlife Service (USFWS)
and the National Marine Fisheries Service (NMFS) for the operation of the CVP and SWP, and
the updated 2019 BO (NMFS 2019; USFWS 2019) developed following a request for reinitiation
of consultation on long-term operations, provided an assessment of whether operations are
likely to jeopardize the continued existence of endangered or threatened species or adversely
modify or destroy their designated critical habitat. The assessment offers reasonable and
prudent alternatives (RPA) designed to allow the CVP and SWP to continue operating without
causing jeopardy to listed species or destruction or adverse modification to designated critical
habitat, including through regulation of salinity and other water quality standards. Operation of
the CVP and SWP must ensure the BOs and RPAs are met in conjunction in with D-1641, with
the controlling regulation varying depending on the season and on hydrologic conditions. At
times the BOs and RPAs ensure compliance with or further limit operations relative to D-1641,
while at other times D-1641 standards need to be met explicitly.
These water rights decisions would apply to Project long-term operations by requiring water
quality standards identified in D-1641 and the BOs and RPAs to be met within the Delta.
Salt and Nutrient Management Plans
The SWRCB Recycled Water Policy encourages increased use of recycled municipal
wastewater as a safe, local, drought-proof, and highly reliable source of water supply, and
encourages recharge of stormwater as a clean local water supply. Because of potential water
quality concerns associated with recycled water, the policy required all groundwater basins in
California to complete a SNMP by 2014. The purpose of the SNMP is to identify all sources of
salts and nutrients (both current and future) in the basins and to manage those salt and nutrient
sources in a manner that ensures that groundwater is safe for drinking and all other beneficial
uses. SBCWD established a SNMP for Northern San Benito County in 2014 (SBCWD 2014).
Plans were also developed for the Llagas Subbasin and the Santa Clara subbasins (Valley
Water 2014a; Valley Water 2014b). Each of these SNMPs identify total dissolved solids (TDS)
and NO3 as key constituents of concern that are indicators of overall groundwater quality.
Specific objectives for TDS and NO3 within the respective subbasins are detailed in section
3.20.1.1.
3.20.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara County General Plan
The Resource Conservation section of the Santa Clara County General Plan (1994) identifies
strategies, policies, and implementation actions for the protection of the County’s water
resources. This includes the following applicable policies regarding water quality:
•

R-RC 10: For lands designated as Resource Conservation Areas (Hillsides, Ranchlands,
Agriculture, and Baylands) and for Rural Residential areas, water resources shall be
protected by encouraging land uses compatible and consistent with maintenance of
surface and ground water quality.
-

Uses that pose a significant potential hazard to water quality should not be allowed
unless the potential impacts can be adequately mitigated.
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R-RC 13 Sedimentation and erosion shall be minimized through controls over
development, including grading, quarrying, vegetation removal, road and bridge
construction, and other uses which pose such a threat to water quality.

These policies may apply to short-term Project construction activities. In addition, they may
apply to long-term operations of the Project.
San Benito County General Plan
The Natural and Cultural Resources Element of the San Benito County General Plan (2015)
identifies goals and policies aimed at protecting water resources and conserving water for future
generations in the County. Water resources policies applicable to the Project include the
following:
•

Policy NCR-4.1, Mitigation for Wetland Disturbance or Removal: The County shall
consider implementing the RWQCB Basin Plan policies to improve areas of low water
quality, maintain water quality on all drainage, and protect and enhance habitat for fish
and other wildlife on major tributaries to the Pajaro River (San Benito River, Pacheco
Creek) and the Silver Creek watershed.

•

Policy NCR-4.7: Best Management Practices: The County shall encourage new
development to avoid significant water quality impacts and protect the quality of water
resources and natural drainage systems through site design, source controls, runoff
reduction measures, and best management practices.

These policies may apply to long-term Project operations due to changes in surface water
bodies and groundwater basins in Santa Benito County.
Merced County General Plan
The Water Element of the Merced County General Plan (2013) sets forth countywide goals and
policies to appropriately manage surface water and groundwater supplies in the County. The
plan addresses the multiple uses of water (i.e., urban, agricultural, and environmental) and
discusses water resource issues, such as water supply and water quality. A relevant policy
includes:
•

Policy W-2.8: Coordinate with the SWRCB, CVRWQCB, and other responsible agencies
to ensure that sources of water contamination (including boron, salt, selenium, and other
trace element concentrations) do not enter agricultural or domestic water supplies and
will be reduced where water quality is already affected.

These policies may apply to long-term project operations related to IL4 refuge water deliveries
as well as construction activities within portions of Merced County where access road
improvements would occur.
Stanislaus County General Plan
The Conservation/Open Space Element of the Stanislaus County General Plan (2016)
emphasizes the conservation and management of natural resources and the preservation of
open space lands. Relevant direction includes:
•

Goal Two - Conserve water resources and protect water quality in the County.

•

Policy Six - Preserve natural vegetation to protect waterways from bank erosion and
siltation.
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The Plan is applicable for construction activities within portions of Stanislaus County where
access road improvements would occur.
3.20.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, direct and indirect impacts,
cumulative impacts, and mitigation measures related to water quality.
3.20.3.1 Methods and Assumptions
Physical impacts of the Proposed Project and alternatives on water quality were assessed with
the aid of historical water quality data and computer models. Temporary construction impacts
were evaluated qualitatively based on applicable DIF, and proposed construction practices,
materials, locations, and duration of construction and related activities. Long-term impacts were
evaluated both qualitatively and quantitatively, primarily by analyzing results from a suite of
computer modeling tools.
Water quality conditions were modeled and analyzed for a 2017 (existing) level of development
and 2030 (future) level of development. The 2017 level of development reflects the level of
water supply demand in when the Notice of Preparation for the Project was released, patterns of
land use in 2017, and the water-related facilities in place under existing conditions. The 2030
level of development reflects the projected level of water supply demand in 2030, projected
climate conditions centered around 2030, projected patterns of land use in 2030, and the
additional water-related facilities assumed to be in place by 2030. Baseline conditions (i.e.,
without the Proposed Project or action alternatives in place) were modeled under both 2017 and
2030 levels of development. Conditions with the Proposed Project or action alternatives were
also modeled under both 2017 and 2030 levels of development. This approach allows
comparisons to be made in two ways: between the existing condition baseline, the Proposed
Project, and all action alternatives under the 2017 level of development, and between the future
condition baseline, the Proposed Project, and all action alternatives under the 2030 level of
development. The following discussion provides a description of the models used for this
purpose.
Modeling Tools Supporting Water Quality Impacts Analysis
Surface and groundwater quality effects of the Proposed Project and alternatives related to
construction, expanded reservoir operations, and releases to North Fork Pacheco Creek were
assessed with the aid of numerical modeling tools, including Valley Water’s monthly Water
Evaluation and Planning (WEAP) model and Pacheco Creek Steelhead Habitat Suitability Model
(PCSHSM). Effects of the Proposed Project and alternatives on Delta water quality were
evaluated using DWR/Reclamation’s hydrology and water operations model, California
Simulation Model II (CalSim-II). Each model simulates monthly operations for a historical
hydrologic sequence, defined as 1922 through 2003. Water infrastructure, water supply
contracts, and regulatory requirements are held constant over the period of simulation,
representing a fixed level of water demand and operational parameters. Water temperature of
releases from the expanded reservoir were informed by development of a CE-QUAL-W2
reservoir temperature model.
Background information and key elements, assumptions, and limitations of each of the
numerical modeling tools are summarized in Section 3.12.3.1. Additional detailed information on
each of these models is provided in the Water Resources and Fisheries Numerical Modeling
Appendix.
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Presentation of Quantitative Results
Quantitative results are presented as changes between an existing or future baseline and an
action alternative in one of three ways: a long-term average basis, an average monthly basis, or
as an average change by the five water year types used in hydrologic planning in California,
based on the Sacramento Valley Hydrologic Classification Indices: wet, above normal, below
normal, dry, and critical. An analysis by water year type can assess whether changes caused by
the action alternatives were more pronounced during certain hydrologic conditions.
Applicable Design and Implementation Features
DIFs include Valley Water BMPs (Valley Water 2014c) and Project-specific Avoidance and
Minimization Measures (PAMM) applicable to the resource’s impacts. Applicable DIFs are
applied to evaluate whether impacts are significant. Section 2.3.4 provides a description of each
DIF.
DIFs applicable to water quality are briefly summarized below.
•

BMP BI-2: Minimize Impacts to Steelhead – This BMP will minimize potential impacts to
salmonids by avoiding routine use of vehicles and equipment in salmonid streams
between January 1 and June 15.

•

BMP HM-8: Ensure Proper Vehicle and Equipment Fueling and Maintenance – This
BMP will require no fueling or servicing be done in a waterway or immediate flood plain,
unless equipment stationed in these locations is not readily relocated (i.e., pumps,
generators).

•

BMP HM-10: Utilize Spill Prevention Measures – This BMP will prevent the accidental
release of chemicals, fuels, lubricants, and non-storm drainage water through
appropriate measures, including training personnel in spill prevention and making
equipment and materials for cleanup of spills available on site.

•

BMP WQ-17: Manage Sanitary and Septic Waste – This BMP will require all temporary
sanitary facilities to be located where overflow or spillage will not enter a watercourse
directly (overbank) or indirectly (through a storm drain).

•

PAMM BI-4: Choose Local Ecotypes of Native Plants and Appropriate Erosion Control
Seed Mixes – This PAMM will require consultation with a qualified biologist or vegetation
specialist to determine which erosion-control seeding option may be considered more
ecologically effective for a specific species at certain locations.

•

PAMM BI-7: Stabilize Stockpiled Soil and Mineral Materials – This PAMM will require
stockpiled soil and other mineral materials to be stabilized with geotextile or plastic
covers.

•

PAMM BI-14: Comply with Restriction on Herbicide Use in Aquatic Areas -- This PAMM
will require that only herbicides and surfactants registered for aquatic use will be applied
within the banks of channels within 20 feet of any water present.

•

PAMM Fish-1: Exclusion and Relocation Plan for Native Resident Fish Species in Lower
North Fork Pacheco Creek – To prevent impacts to native resident fish, including special
status native resident fish species, Valley Water, in coordination with CDFW, will develop
and implement a Fish Exclusion and Relocation Plan for native resident fish species
(i.e., hitch, sculpin, roach). The primary objective of this plan will be to determine the
physical location of a functional barrier that would prevent native resident fish access to
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lower North Fork Pacheco Creek during construction. Additional objectives are to
optimize fish salvage operations by minimizing the risk to fish during handling and
relocation efforts; and to identify viable locations for relocation of native fish to suitable
habitats in Pacheco Creek, San Felipe Lake or Pajaro River and its tributaries
dependent upon landowner access and approval.
•

PAMM Fish-2: Anadromous Fish Exclusion Barrier and Relocation Plan – To prevent
impacts to anadromous fish (e.g., SCCC steelhead) in Pacheco Creek, Valley Water, in
coordination with NMFS and CDFW, will develop and implement an Exclusion Barrier
and Relocation Plan for anadromous fish. The primary objective of this plan will be to
determine the physical location for placement of a functional barrier that would prevent
anadromous fish access to San Felipe Lake and Pacheco Creek upstream during
construction. Additional objectives are to optimize fish salvage operations by minimizing
the risk to fish during handling and relocation efforts; and to identify viable locations for
relocation of native fish to suitable habitats in the Pajaro River and its tributaries
dependent upon landowner access and approval.

•

PAMM HM-2: Restrict Vehicle and Equipment Cleaning to Appropriate Locations – This
PAMM will require that vehicles and equipment only be washed at designated areas
approved by Valley Water, which will be 150 feet or more from a water body or locations
where run-off discharge could enter a water body.

•

PAMM HM-4: Avoid Impacts from Naturally Occurring Asbestos or Heavy Metals – In the
event that naturally occurring asbestos or heavy metals (e.g., mercury, chromium) is
identified in rock, soils, or sediments subject to grading or excavation activities within the
project area, this PAMM will require Valley Water and its Contractor to comply with and
implement Bay Area Air Quality Management District and San Joaquin Valley Air
Pollution Control District dust control measures and notifications requirements.

•

PAMM HM-6: Hazards and Hazardous Materials – This PAMM will ensure that
hazardous materials including pesticides and herbicides are properly handled, and the
quality of water resources is protected.

•

PAMM WQ-1: Use of Wheel and Track Mounted Vehicle in Stream Channels – This
PAMM will require construction, operation, and maintenance personnel to use the
appropriate equipment for the job that minimizes disturbance to the stream channel at
locations excluding the proposed inundation area.

•

PAMM WQ-2: Limit Impacts Associated with Use of Staging, Stockpiling, or Disposal
Areas – This PAMM will require designated locations for staging, stockpile, and on-site
disposal where building materials could not spill into water bodies; requiring adequate
filtration for any runoff that would enter waterways; and not leaving stockpiled materials
exposed during the wet season unless surrounded by erosion control measures.

•

PAMM WQ-3: Stabilize Construction Entrances and Exits – This PAMM will require trackout measures to be implemented to minimize dirt and/or mud from being tracked from
construction access routes to paved roads open to the public (e.g., SR 152).

•

PAMM WQ-4: Limit Impact of Concrete Near Waterways – This PAMM will require fresh
concrete to be isolated until it no longer poses a threat to water quality using appropriate
measures, including exclusion of poured concrete from the wetted channel and use of
designated concrete transit vehicle cleanout stations.
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•

PAMM WQ-5: Use Seeding and Other Measures for Erosion Control, Weed
Suppression, and Site Improvement – This PAMM will require disturbed areas to be
seeded with native seed consistent with Valley Water and other agency requirements
and/or have other erosion control and weed suppression measures applied as soon as
construction activities have been completed at the respective locations.

•

PAMM WQ-6: Stormwater Pollution Prevention Plan – Consistent with the Construction
General Permit requirements, this PAMM will require preparation and implementation of
a Stormwater Pollution Prevention Plan (SWPPP) before any construction activities are
initiated, identifying specific BMPs to prevent or minimize erosion and increase in
discharge of sediments and other contaminates with the potential to affect beneficial
uses of or lead to violations of water quality objectives for surface waters. The SWPPP
will include site-specific structural and operational BMPs to prevent and control impacts
on runoff quality, and procedures to be followed before each storm event. The BMPs
specific to the SWPPP will control short-term and long-term erosion and sedimentation
effects and stabilize soils and vegetation in areas affected by construction activities.

3.20.3.2 Criteria for Determining Significance of Impacts
To develop criteria for determining the significance of water quality impacts, impact questions
from California Environmental Quality Act Guidelines Appendix G were considered after
separating them into hydrology and water quality impacts. Hydrology impacts are addressed in
Section 3.12, and water quality impacts are addressed in this section. Implementation of the
Proposed Project, No Project Alternative, or other project alternatives would have significant
impacts on water quality resources if it were to:
•

Cause a violation of water quality standards or waste discharge requirements or
otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries

•

Cause a violation of water quality standards or waste discharge requirements or
otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin

•

Cause a violation of water quality standards or waste discharge requirements or
otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows affecting surface water quality

•

Cause a violation of water quality standards or waste discharge requirements or
otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality

•

Alteration of existing drainage patterns of the site which may cause indirect erosion or
siltation on or off-site or provide substantial additional sources of polluted runoff

•

In flood hazard, tsunami, or seiche zones, risk release of pollutants due to project
inundation

•

Conflict with, or obstruct the implementation of a water quality control plan

For the water quality analysis, impacts are assessed separately for construction and operations
periods. The construction period includes pre-dam removal activities (e.g., mobilization),
reservoir drawdown, dam removal, and the duration of construction of new facilities prior to
commissioning (i.e., bringing the dam and all associated facilities into working condition) and
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impoundment of water. The operations period includes all activities once the dam and reservoir
are commissioned, including operation of the reservoir to meet project objectives.
3.20.3.3 Topics Eliminated from Further Discussion
The following topics related to water quality that are included within the significance criteria
listed above were eliminated from further consideration:
•

Total dissolved gas, since the Project would not be discharging water into a pool in a
manner that could entrain atmospheric gas and elevate total dissolved gas levels in
water.

•

Other narrative water quality objectives, including color, tastes and odors, floating
material, settleable material, pesticides, chemical constituents, other organics, and
specific pollutants listed in Section 3.20.1.1. These specific pollutants and water quality
objectives are excluded from further analysis due to the lack of evidence they currently
contribute to degradation of water quality or would under construction or operation of the
Project.

3.20.3.4 Impacts
Table 3.20-15 provides a summary of water quality impacts and associated mitigation measures
with implementation of the Proposed Project, No Project Alternative, and alternatives to the
Proposed Project. Table 3.20-15 also provides a summary comparison of impacts of the
Proposed Project to the other alternatives (i.e., No Project Alternative and Alternatives A through
D), indicating whether the impacts of the other alternatives are similar to or more or less severe
than those of the Proposed Project. It should be noted that these comparisons present the most
severe impact determination, and this impact may be based on impacts from either the
construction of project facilities or from long-term operations and maintenance.
Table 3.20-15. Summary of Water Quality Impacts and Mitigation Measures
Proposed
Level of Significance
Mitigation
Project and
Impact
Before
Mitigation
Measures
Alternatives1
Impact WQ-1:
Cause a violation
of water quality
standards or waste
discharge
requirements or
otherwise
substantially
degrade surface
water quality in
Pacheco Creek or
its tributaries

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

Alt B

S (=)

WQ-1a, WQ-1b

SU (=)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)
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Table 3.20-15. Summary of Water Quality Impacts and Mitigation Measures (contd.)
Proposed
Level of
Level of Significance
Mitigation
Project and
Significance
Impact
Before Mitigation
Measures
Alternatives1
With Mitigation1
Impact WQ-2:
Cause a violation of
water quality
standards or waste
discharge
requirements or
otherwise
substantially
degrade
groundwater quality
in groundwater
subbasins
underlying Pacheco
Creek or the GilroyHollister Valley
Groundwater Basin
Impact WQ-3:
Cause a violation of
water quality
standards or waste
discharge
requirements or
otherwise
substantially
degrade surface
water quality due to
changes in Delta
interior flows and
San Joaquin River
Basin flows
Impact WQ-4:
Cause a violation of
water quality
standards or waste
discharge
requirements or
otherwise
substantially
degrade surface
water quality due to
changes in San
Luis Reservoir
water quality

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS (=)

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)
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Table 3.20-15. Summary of Water Quality Impacts and Mitigation Measures (contd.)
Proposed
Level of
Level of Significance
Mitigation
Project and
Significance
Impact
Before Mitigation
Measures
Alternatives1
With Mitigation1
Impact WQ-5:
Alteration of
existing drainage
patterns of the site
which may cause
indirect erosion or
siltation on or offsite or provide
substantial
additional sources
of polluted runoff

Impact WQ-6: In
flood hazard,
tsunami, or seiche
zones, risk release
of pollutants due to
project inundation

Impact WQ-7:
Conflict with, or
obstruct the
implementation of,
a water quality
control plan

Proposed Project

S

WQ-1a, WQ-1b

No Project Alt

NI (-)

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

Alt B

S (-)

WQ-1a, WQ-1b

SU (-)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

Geo-1

LSM (=)

Alt B

S (=)

Geo-1

LSM (=)

Alt C

S (=)

Geo-1

LSM (=)

Alt D

S (=)

Geo-1

LSM (=)

Proposed Project

S

No Project Alt

NI (-)

Alt A

S (=)

WQ-1a, WQ-1b

SU (=)

Alt B

S (-)

WQ-1a, WQ-1b

SU (-)

Alt C

S (+)

WQ-1a, WQ-1b

SU (-)

Alt D

S (+)

WQ-1a, WQ-1b

SU (-)

--

Geo-1

SU
NI (-)

LSM
--

WQ-1a, WQ-1b
--

NI (-)

SU
NI (-)

Notes:
1
Symbols within parentheses provide relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are more or less severe than
those of the Proposed Project. It should be noted that these comparisons present the most severe impact determination, and
this impact may be based on impacts from either the construction of project facilities or from long-term operations and
maintenance.
Key:
- = Lesser impact than that of the Proposed Project
+ = Greater impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
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Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction
The discussion of construction of the Proposed Project under this impact focuses on five water
quality constituents described similarly in both the CC and CV Basin Plans: temperature,
sediment and turbidity, pH, oil and grease, and toxicity. The discussion of other water quality
constituents described in Section 3.20.1.1 is excluded from the analysis of construction impacts
as they are unrelated to the activities described under the Proposed Project. There are no
proposed facilities or construction activities in any area subject to the Bay-Delta Plan.
Temperature
The applicable CC Basin Plan temperature water quality objective for cold and warm freshwater
habitat beneficial uses states that surface water temperatures shall not be increased by more
than 5°F above natural receiving water temperature. However, the definition of “natural receiving
water” temperature has not been established and there is debate as to what time period and
watershed conditions the “natural receiving water” should reflect. The CCRWQB developed an
evaluation guideline for the CC Basin Plan water temperature general objective of inland
surface waters for the 303(d) analysis (SWRCB 2018a), classifying waters with temperatures
greater than a threshold of 70°F (21°C) as impaired for beneficial uses of cold freshwater
habitat, specifically for steelhead. To determine the significance of temperature impacts during
construction and operations, water temperatures in Pacheco Creek were evaluated against both
the “natural receiving water” numeric objective and the 303(d) evaluation guideline of
maintaining temperatures below 70°F (21°C). Impacts were considered significant if flows during
construction or releases from the expanded reservoir during long-term operations resulted in
mean monthly increases in natural receiving water of 5°F or greater, or if mean monthly water
temperatures exceeded 70°F (21°C) for a duration (i.e., number of months) or distance (number
of creek miles) greater than baseline conditions, which are not currently impaired for water
temperature. Since no measurements are available to characterize natural receiving water
temperatures of North Fork Pacheco Creek, reference mean monthly natural receiving water
temperatures available for Upper Coyote Creek listed in Table 3.20-5 were used to define
natural inflow reference conditions for analysis of water temperature impacts.
During construction of the Proposed Project, effects on water temperature would vary on a
seasonal and annual basis.
In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing conditions. There would be no change in water temperatures
compared to baseline conditions, under which operations do not cause a violation of water
quality standards. There would be no impact.
In the second winter season after construction begins, North Fork Dam would be removed, no
diversion system would be in place, and North Fork Pacheco Creek would flow uninhibited. The
receiving water temperature would not be altered relative to the natural state. In the remaining
years of construction, water entering the dam construction area would be handled by a diversion
system that would temporarily attenuate peak flows (by using a cofferdam to divert but not store
flow) but otherwise maintain a natural hydrograph. During winter months, natural inflows would
be routed around the construction site through the diversion system. Though peak flows may be
attenuated, water would not be stored, and the temperature of natural receiving waters would
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not be increased. During summer months, North Fork Pacheco Creek is generally intermittent
with very low to no flow. Any inflow to the site would be routed around the cofferdam through the
diversion tunnel into North Fork Pacheco Creek downstream from the construction site. Water
would not be stored, and the temperature of natural receiving waters would not be increased.
The effect of water handling during construction on streamflow in Pacheco Creek is shown in
Section 3.12.3.4.
The effect of water handling during construction on water temperatures downstream in Pacheco
Creek is shown in Figure 3.20-6 and Figure 3.20-7 for existing and future conditions,
respectively. Water temperatures in Pacheco Creek were modeled in PCSHSM by assuming no
dam was in place for the entire simulation period 12, and that the temperature of natural inflows
at the outlet of North Fork Pacheco Creek had reached equilibrium with air temperatures, similar
to what has been observed in Coyote Creek (see Figure 3.20-3). The water temperature is not
shown at a creek mile if it is simulated to be dry (less than 0.1 cubic feet per second [cfs]) more
than 50 percent of the simulation period for that month. Modeled mean monthly temperatures of
natural inflows (i.e., water temperature at creek mile 0) would not be greater than 5°F above the
natural inflow (i.e., receiving water) reference temperatures listed in Table 3.20-5 in November
through August. In September and October, natural inflow would cease more than 50 percent of
the time, and in October, there is no reference natural inflow temperature data available to
compare against modeled data. Temperature effects would be negligible during winter months
since all flows would be routed downstream without changes in water temperature. In the
months of June through August, mean water temperatures would be elevated in upper Pacheco
Creek relative to baseline conditions and percolation would lead to no flow in Pacheco Creek
downstream between creek miles 3 and 4. In September and October, mean natural inflows
would be relatively low in all tributaries to Pacheco Creek, leaving the entire creek dry. In
November and December, mean water temperatures would be similar to baseline conditions,
but percolation of the low magnitude mean natural inflows would lead to no flow in Pacheco
Creek downstream from creek mile 4.
Construction activities would not violate the numeric water quality objective for water
temperature as defined in the CC Basin Plan for cold and warm freshwater habitat beneficial
uses since the water temperature of natural receiving water would not be increased greater than
5°F at the point of discharge into Pacheco Creek. However, flows during construction have the
potential to dewater portions of Pacheco Creek and, through natural warming of water as it
flows downstream, produce mean water temperatures in excess of 70°F for consecutive months
throughout most of Pacheco Creek during summer months. These water temperatures may
adversely affect steelhead based on the water temperature evaluation guideline applied by the
CCRWQCB in the 303(d) analysis for cold and warm freshwater habitat beneficial uses. This
impact would be significant because water quality could be substantially degraded.
Implementation of PAMM Fish-1, as fully described in Section 2.3.4, would include construction
of a functional barrier to prevent native resident fish access to lower North Fork Pacheco Creek
during construction and implementation of fish salvage operations to relocate native fish to
suitable habitats. Implementation of PAMM Fish-2, also described in Section 2.3.4, would trap
and transport anadromous fish in Pacheco Creek before warm summer temperatures and low
flows develop and/or use positive exclusion to redirect migrating anadromous fish away from
Pacheco Creek and back downstream into other Pajaro River tributaries. The two special-status
native resident fish described in 3.6.1.2 can tolerate high water temperatures anticipated during
The entire 82-year simulation period is used to model construction impacts. Because construction activities are anticipated to take
place over multiple years, multiple different water year types may be encountered through the duration of construction. Results are
summarized as long-term averages and by water year type to represent construction impacts on water temperature both on an
average basis, and if construction activities were to take place during a given water year type.
12
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construction conditions. Although anadromous fish would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-2), other native specialstatus resident fish species can tolerate high water temperatures during construction. However,
since water temperatures would temporarily exceed the numeric water quality standards
developed by CCRWQCB in the 303(d) analysis, this impact would remain significant and
unavoidable. No mitigation is available to reduce the water quality impact to less than significant
because it is not feasible to construct the Proposed Project without dewatering the construction
area for the new dam. While the cofferdam would be used to route flows around the
construction site, it would not store water to maintain flows in Pacheco Creek due to dam safety
considerations.
Sediment and Turbidity
Construction of the hardfill dam, including the spillway, inlet/outlet works, and pump station at
the upstream site, would require the excavation and transportation of large quantities of mineral
materials of various types, primarily from on-site borrow sources using access roads in close
proximity to the existing Pacheco Reservoir or North Fork Pacheco Creek. In addition, the
excavation of the dam site to a depth of 30 to 40 feet would require excavation of 926,000 cubic
yards. Construction of a hardfill dam at this location would require 3,565,400 cubic yards of
hardfill mix and 34,000 cubic yards of concrete, some of which would be processed for use as
hardfill mix. Excess excavated mineral materials not used for construction or restoration
purposes would be disposed of at one of four on-site disposal areas that have a combined
disposal volume of 5,200,000 cubic yards. The excavation, transport, and disposal of mineral
materials in close proximity to water bodies could result in an accidental release and
subsequent discharge of sediment or other pollutants (e.g., concrete, fuel) to the existing or
expanded Pacheco Reservoir, North Fork Pacheco Creek, or its tributaries.
In addition to the movement of materials, the exposure of 493 acres in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. Collectively, sediment could enter watercourses through several
means, including wind erosion, water erosion, and mechanical abrasion of earthen materials in
exposed work areas and from spillage from mechanical equipment and haul trucks. Borrow
areas, disposal areas and other exposed surfaces would be susceptible to erosion unless
properly managed or until stabilized by vegetation cover. With implementation of the DIFs
described below, this impact would be less than significant because water quality standards
would not be violated, and water quality would not otherwise be substantially degraded.
The Proposed Project includes construction of water conveyance facilities, including 10,800 feet
of pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and State Route 152 [SR 152]). This pipeline would be 114
inches in diameter and connect the inlet/outlet works with the existing Pacheco Conduit. In
addition, about 900 feet of the Pacheco Conduit would be replaced to facilitate the tie in with the
new pipeline. With implementation of the DIFs described below, this impact would be less than
significant because water quality standards would not be violated, and water quality would not
otherwise be substantially degraded.
The Proposed Project includes construction of a new electrical substation and 4.1 miles of 70
kilovolt (kV) powerline. In addition to the 17,000 yards of imported fill necessary to provide a
stable, temporary staging area and helicopter landing zone on the eastern edge of the Project
study area, 26 permanent power pole pads would be constructed for this powerline. All
construction activities associated with building these pads would be performed using heavy
equipment flown to each pad site using a heavy-lift helicopter to avoid impacts to an existing
network of native surface roads and trails. In addition to the imported fill necessary for
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construction of the staging area and landing zone, the construction of this element would result
in the excavation or placement of 36,200 cubic yards of material. There would be no movement
of material between pad locations. All pole pads would be located on ridges or upslope positions
to avoid isolated water bodies and headwater drainages along the alignment. These
construction activities have the potential to disturb and mobilize sediment around pole pads,
which could increase the likelihood of that sediment being mobilized by flow events and being
transported into local drainages where they could increase turbidity. With implementation of the
DIFs described below, this impact would be less than significant because water quality
standards would not be violated, and water quality would not be substantially degraded.
The Proposed Project includes a combination of new permanent and temporary roads and
improvements to allow access to the new dam and facilities, nearby properties of existing
landowners, and construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The
clearing and excavation/grading associated with road construction would result in exposing bare
soil/rock that when exposed to water or wind could result in erosion to varying degrees (e.g., rills
and gullies). While most of these roads would be constructed in upland environments, in some
cases, there would be crossing of intermittent or ephemeral channels that may flow seasonally.
All road construction activities would be subject to PAMMS WQ-1, 2, 3, 4, 5 and 6 to minimize
delivery of sediment in a manner that would result in an increase turbidity to a receiving water.
Permanent modifications and improvements (i.e., tight diamond interchange with overpass) to
the SR 152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. The location of this interchange and
associated improvements is not outside the 100-year floodplain of Pacheco Creek; therefore,
some construction associated with the proposed interchange could result in mobilization of
sediment that could result in turbidity if a discharge to Pacheco Creek were to occur. As
described previously, all six of the PAMMs developed for water quality would be implemented at
all locations where there is potential for construction-related erosion to occur, and all
construction activities would incorporate the DIFs described below.
The construction of 3.6 miles of a new paved road system would connect Kaiser-Aetna Road to
the proposed dam and ancillary facilities. Construction of this road system would result in
excavation or placement of more than 90,000 cubic yards of material. Auxiliary access roads,
including a short road to access the Pacheco Conduit tie in, would require construction of about
4 miles of single lane aggregate surface road that would result in excavation or placement of
90,260 cubic yards, with about 3,630 cubic yards used to surface these roads.
Three existing property access road improvements are incorporated into the Proposed Project
to allow landowners access to their property where their existing access roads would be
inundated by the expanded reservoir. These roads would be improved to address localized
drainage and surfacing needs; in some locations existing culverts may be replaced on
intermittent or ephemeral drainages. Collectively, almost 30 miles of road would be improved to
some degree and an estimated 27,300 cubic yards of aggregate would be placed on these
roads to improve the durability and drainage. With implementation of the DIFs described below,
impacts of road improvements would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
This paragraph describes the DIFs relevant to the construction activities described above in this
section. A number of the DIFs identified in Section 3.20.3.1 would minimize the potential for an
uncontrolled or accidental release of sediment to a water body in a manner that would violate
water quality standards or substantially degrade water quality in Pacheco Creek or its tributaries
during construction activities described above. BMP BI-2 requires that routine use of vehicles
and equipment is avoided in water bodies that provide salmonid habitat between January 1 and
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June 15 to ensure that water quality associated with equipment crossing does not increase
turbidity levels in excess of the CC Basin Plan. PAMM BI-4 and WQ-5 would be implemented
where applicable to provide native revegetation for both temporary and long-term erosion
control in consultation with a botanist or revegetation specialist. PAMM BI-7 would be used to
ensure stockpiles and other exposed mineral material surfaces are stabilized with sufficient
amount and type of geotextile or plastic that minimizes the potential for wind- or water-driven
erosion. PAMM WQ-1 would minimize the disturbance of construction equipment crossing
perennial and intermittent water bodies through the use of key corridors and armoring of the
crossing to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow,
staging and disposal area would be sited to minimize or avoid water bodies or drainage
features. PAMM WQ-3 requires stabilization of all construction entrances and exits to minimize
dirt being tracked to and from construction access routes. PAMM WQ-5 would use native seed
and other measures to control erosion around construction activities. PAMM WQ-6 requires
preparation, implementation, and monitoring elements of a SWPPP consistent with
requirements of the CWA NPDES permit.
Decommissioning of North Fork Dam under the Proposed Project includes removal of the dam
embankment to an elevation consistent with reestablishing a functional North Fork Pacheco
Creek channel, as well as removal of two bridges immediately downstream. All concrete
associated with the dam face and bridges would be reduced to rubble and disposed of at an
approved off-site location. While the initial decommissioning efforts would occur during dry
conditions after the existing Pacheco Reservoir had been drawn down, it is likely that some
decommissioning activities would occur in a manner that could result in sediment discharges to
a water body that could increase turbidity above both the CC Basin Plan numeric objective for
turbidity (limited increases in turbidity above a baseline as described in section 3.12.1.1) and the
evaluation guideline for turbidity applied by the CCRWQCB in assessing Pacheco Creek for
turbidity impairment (NTU of less than 25). Although the DIFs applicable to this activity would
minimize or avoid discharges of sediment in a manner that would degrade surface water quality
during the period of time necessary to accomplish decommission activities, this would be a
significant impact because water quality standards could be violated or water quality could
otherwise be substantially degraded.
Under the Proposed Project, about 1.8 miles of the historic channel of North Fork Pacheco
Creek that was initially inundated by the existing Pacheco Reservoir in 1939 would be restored
to provide salmonid spawning and rearing habitat. Approximately 1,000,000 cubic yards of
residual sediments deposited in the existing reservoir inundation area would be excavated and
either transported to on-site designated disposal areas or stabilized in areas outside the 100year floodplain of North Fork Pacheco Creek or its tributaries within the Project study area. The
channel restoration process would involve development of two additional channels necessary to
route the outflows from the expanded reservoir: a spillway return channel to convey flows to the
restoration channel, and an outlet works return channel sized to convey 3,000 cfs into the
restoration channel during emergency drawdown operations.
Construction of the restoration channel and return channels would result in excavation and
placement of rock and soil materials throughput this portion of the Project study area over the
course of several years. Most of the excavation and placement of material would occur during
the dry season, and the majority of residual reservoir sediment is planned to be excavated and
removed from the historic North Fork Pacheco Creek channel and 100-year floodplain in phase
1. The restoration channel would be excavated down to the elevation of historic alluvium, and
some residual sediment would remain in the channel and 100-year floodplain to support native
vegetation and promote natural morphology. The restoration channel streambed would consist
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of alluvial material comprised of both coarse- and fine-grained material, and channel banks and
floodplains would be selectively stabilized with vegetation and other materials.
No tools are available to quantify potential changes in turbidity based on construction activities
and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or North Fork
Pacheco Creek, so impacts are analyzed qualitatively. There would be instances where this 1.8
miles of newly constructed restoration channel and floodplain would be subject to erosional
processes from water or wind events. Large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the bankfull channel) would result in
high flows with associated depths and velocities that would inundate the channel and flood
plains and erode sediment from the streambed and banks. Though these high magnitude flow
events are generally infrequent with short durations (see Section 3.12.1.1), there is a likelihood
they could occur at some point during the multi-year construction period. If these events were to
occur towards the end of the construction period after disturbed sediment had consolidated and
vegetation had been established to stabilize soils throughout the restoration channel, they would
likely not produce high turbidity in the restoration channel in excess of CC Basin Plan
objectives. It is also probable that high flow events in North Fork Pacheco Creek would occur
concurrently with high flow events in other tributaries of Pacheco Creek (i.e., South Fork
Pacheco Creek and Cedar Creek), and high turbidity in flows downstream from the construction
site would not be discernible in Pacheco Creek.
However, if high magnitude events were to occur in the early years of construction before
residual reservoir sediments left in the channel were stabilized or before vegetation established,
or if several high magnitude events were to occur consecutively within a short duration and
erode already saturated soils, they would likely result in high turbidity that would exceed both
the CC Basin Plan numeric objective for turbidity (limited increases in turbidity above a baseline
as described in section 3.12.1.1), and the evaluation guideline for turbidity applied by the
CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU of less than 25). This
would be a significant impact because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a, as described in Section 3.20.3.5, would be implemented to
minimize sediment releases that could subsequently result in increases in turbidity to receiving
waters downstream (e.g., Pacheco Creek) during removal of North Fork Dam and construction
of the restoration channel. Implementation of Residual Sediment Control and Management Plan
measures would result in the removal of the fine-grained residual reservoir sediments that have
the highest potential to mobilize during the initial years of construction. Deformable structures
would be placed throughout the restoration area to promote stream morphology, redirect high
flows away from deposited sediments not yet removed, and promote settling of fine sediment.
Monitoring in key reaches downstream in Pacheco Creek would be used to assess and address
potential downstream sediment impacts. Even with Mitigation Measure WQ-1a in place, high
flows in North Fork Pacheco Creek have the potential to mobilize fine sediment in a manner that
would increase turbidity levels above CC Basin Plan water quality objectives. No further
mitigation is feasible that could cost effectively achieve the objectives of creation of functional
habitat and removal or stabilization of all sediment in a matter that ensures water quality
objectives are met under high flow conditions during construction. Therefore, this impact would
remain significant and unavoidable.
pH
Construction of the Proposed Project would require the use of batch plants to produce 34,000
cubic yards of concrete and 3,565,400 cubic yards of hardfill mix. Both concrete and hardfill mix
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would be transported from these on-site batch plants to the proposed dam site. An accidental
discharge of these materials to a water body could result in a change in the pH of the receiving
waters. BMP HM-10 would ensure that these batch plants are located and appropriately sized to
minimize the potential for accidental discharge of these materials. PAMM WQ-4 would be
implemented to ensure that fresh concrete would be isolated from water until cured. This PAMM
would also require the use of designated concrete vehicle cleanout stations that would minimize
the potential for an accidental discharge or washout materials to a water body. Implementation
of PAMM WQ-6 would include provisions in the SWPPP for responding to accidental discharges
of materials that could result in a change to the pH of a waterbody. With the implementation of
these DIFs, this impact would be less than significant because water quality standards would
not be violated, and water quality would not be substantially degraded.
Toxicity, including Oil and Grease
The Proposed Project would utilize more than 40 unique types of equipment that utilize some
form of petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel
would be used for construction activities throughout the Project study area. Over the course of
the construction period, more than 63,500 trips would be made by vehicles that use or carry
toxic materials or controlled substances that could degrade water quality if a discharge occurs.
BMP HM-6 would require that quantities of toxic materials, including fuels and lubricants would
be stored as far away as possible from surface waters with secondary containers capable of
containing 110 percent of the primary containers. BMP HM-8 would require that no fueling or
servicing will be done in a waterway or immediate floodplain unless equipment in these
locations are not readily relocated (e.g., pumps, generators). BMP HM-10 would include
measures for prevention and response for accidental releases of fuels or other toxic
substances.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-6 would require that
measures be implemented to ensure that hazardous materials and toxic substances are
properly handled, and the quality of water resources is protected by all reasonable means.
With the implementation of these BMPs, this impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Operations
The discussion of operations of the Proposed Project under this impact focuses on effects in the
primary study area and the following water quality constituents; temperature, sediment and
turbidity, fecal coliform, dissolved oxygen, pH, and TDS as they are related to the CC and CV
Basin Plans. The discussion of other water quality constituents described in Section 3.20.1 are
excluded from the analysis of operations impacts as they are unrelated to the activities
described under the Proposed Project. Operations related effects on water quality in the
secondary study area are discussed in Impact WQ-3 and Impact WQ-4.
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Temperature
Modeled mean monthly water temperature for operation of the Proposed Project for both
existing (2017) and future (2030) conditions at creek mile 0, creek mile 4, and creek mile 8 13 are
presented in Table 3.20-16 through Table 3.20-21 and mean monthly water temperatures by
creek mile for both existing and future conditions are shown in Figure 3.20-8 and Figure 3.20-9,
respectively. Modeled flow and water temperatures are based on the Variable Flow Schedule as
described in Section 2.3.3.1. The outlet of the proposed hardfill dam would release flow into
North Fork Pacheco Creek approximately 2.1 miles upstream from the confluence of North Fork
and South Fork Pacheco Creek, or 1.8 miles upstream from the existing outlet of North Fork
Dam.
In general, the temperature of flow released from the expanded reservoir would be relatively
constant at 50°F (10°C) throughout the year. Consequently, in all months, mean monthly release
temperatures are not greater than 5°F above the natural inflow reference temperatures from
Upper Coyote Creek listed in Table 3.20-5. Mean modeled water temperatures under existing
and future conditions are relatively similar to baseline conditions in cooler months (November
through April), when the increased length of the restored North Fork Pacheco Creek channel
would have no influence on modeled water temperatures downstream in Pacheco Creek. In
May, June, and July, mean modeled water temperatures under the Proposed Project are slightly
higher on average (2° to 3°F greater under existing conditions and 2° to 3°F greater under
future conditions) than baseline conditions between creek miles 0 and 2. This is a function of
flow through the restored reach of North Fork Pacheco Creek creating a longer travel time
between when water is released from the expanded reservoir and when it enters Pacheco
Creek at creek mile 0, which in turn leads to warming of releases as flow continues
downstream. Mean modeled water temperatures under the Proposed Project and the baseline
generally reach a similar value near creek mile 6 in these months. From August through
October, mean modeled water temperatures in Pacheco Creek are similar to, or less than water
temperatures under the baseline throughout Pacheco Creek. The Proposed Project would
generally release water at 50°F (10°C), suitable for cold freshwater beneficial use, compared to
the existing reservoir which releases much warmer water as storage is depleted in later
summer.
Overall, minimal changes are observed between the existing and future baselines and the
Proposed Project during summer months in Pacheco Creek, and the Proposed Project results in
more linear creek miles with water temperatures below the impact threshold of 70°F (21°C)
compared to baseline conditions. This impact would be less than significant because water
quality would not be substantially degraded.
In some Critical water years as governed by the Pacheco Reservoir Inflow Index (PRII) and
based on trigger criteria identified in the Alternatives Development and Project Description
Appendix, the Proposed Project would reduce releases from June through October to a flow
rate that would leave the lower portions of Pacheco Creek dry (approximately downstream from
creek mile 3). In these years, during the months of June through October, the Proposed Project
would release a maximum of either 2 cfs or a continuous flow rate that would release the total
volume of unimpaired inflows to the expanded reservoir as measured between October of the
prior year and June. These releases would be approximately the same magnitude as or greater
than those made under the baseline, but they would be much colder due to the temperature
buffering effects of the expanded reservoir, where temperatures of 50°F or less are maintained
at depths greater than 65 feet. The Proposed Project would result in more linear creek miles
Creek miles are shown on Figure 3.20-1; creek mile 0 is at the confluence of North Fork and South Fork Pacheco Creek
(excluding contributions from South Fork Pacheco Creek) and creek mile numbers increase from upstream to downstream.
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with water temperatures below the impact threshold of 70°F (21°C) compared to baseline
conditions. Therefore, this impact during Critical water years would be less than significant
because water quality would not be substantially degraded.
Operation of the Proposed Project includes pumping supplemental CVP water from San Luis
Reservoir into the expanded reservoir. This operation may introduce water that has a warmer
temperature than the ambient expanded reservoir water, leading to warming of water in the
expanded reservoir and releases to North Fork Pacheco Creek. To reduce temperature effects
on the expanded reservoir, supplemental CVP inflows would not be conveyed into the expanded
reservoir during summer and fall months when CVP water from San Luis Reservoir may be
warm and of poor water quality. Supplemental CVP inflows would also be pumped into the
reservoir using the multi-level inlet/outlet structure at the highest submerged elevation. This
would generally avoid adding water into the cold-water pool in the lower elevations of the
expanded reservoir. Therefore, this impact of expanded reservoir temperatures would be less
than significant because water quality would not be substantially degraded.
Sediment and Turbidity
In some years, as part of the Variable Flow Schedule, the Proposed Project would release an
environmental pulse flow in January, February, or March at a magnitude less than the bankfull
flow of Pacheco Creek (less than approximately 1,500 cfs). The flow would generally be timed
to coincide with the receding limb 14 of natural peak flows in Pacheco Creek contributed by
unregulated tributaries when, as discussed in Section 3.20.1, turbidity levels are generally high.
Turbidity in the releases of the expanded reservoir would be very low due to the large size of the
reservoir, which allows fine sediments to settle to the reservoir bottom. Though environmental
pulse flows have the potential to temporarily increase turbidity in in Pacheco Creek by
increasing flow magnitude to a level that could suspend fine sediments that may have settled to
the channel bottom, the low turbidity within the release itself may also have a diluting effect on
turbidity within Pacheco Creek. Environmental pulse flows would also support channel forming
processes via scour and deposition of gravels and sediment bars downstream in Pacheco
Creek, which would help maintain a functional ecosystem. This impact of environmental pulse
flows would be less than significant because water quality standards would not be violated, and
water quality would not be substantially degraded.
Operation of the Proposed Project would cause the water surface elevation of the expanded
reservoir to increase and decrease over time. As discussed under Impact Geo-6 in Section
3.9.3.3, the effects of increased wave action and fluctuating water levels may lead to shoreline
erosion around the perimeter of the expanded reservoir, loading of fine sediment into the
expanded reservoir, increases in turbidity, and possible degradations in surface water quality in
the expanded reservoir, and under peak flow events in North Fork Pacheco Creek and Pacheco
Creek downstream. Over time, similar to the “bathtub ring” phenomena observed around the
shoreline of the existing Pacheco Reservoir and other reservoirs, the shoreline would erode to a
point where bedrock would become exposed, which would limit ongoing erosion and decrease
discharge of sediment into the reservoir. Within the portion not subject to clearing (Zone 3),
organic material cover and residual root strength of trees and brush would be expected to slow
down the erosional processes to some degree, but over time the decay of these residual
erosion inhibitors would result in exposure of underlaying soil and rock to shoreline erosion. This
impact would be significant because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
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Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would help to mitigate shoreline erosion impacts by reducing the
overall sediment load to the North Fork Pacheco Creek watershed. This would be accomplished
by conducting a watershed improvement inventory within subwatersheds that offer opportunities
for in-channel or upland sediment reduction, channel stabilization. This inventory would form the
basis for developing a watershed-based sediment management plan that would implement
restoration activities (e.g., drainage improvement, channel and bank stabilization, revegetation,
and animal management strategies) intended to prevent or reduce erosional processes that
have negative impacts on water quality, receiving waters and beneficial uses. This plan would
include specific performance standards (including moving turbidity levels towards compliance
with CC Basin Plan objectives) and monitoring objectives intend to demonstrate effectiveness.
With implementation of Mitigation Measure WQ-1b, this impact would be less than significant
with mitigation.
Fecal Coliform
The Proposed Project would be operated under the Variable Flow Schedule, which provides a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
This flow schedule would generally alter the total flow and water temperature in Pacheco Creek
relative to existing conditions. Modeled flow under for the Proposed Project for both existing and
future conditions at creek mile 0, creek mile 4, and creek mile 8 are presented under Impact
Hydro-1 in Section 3.12.3.4. In general, mean monthly flows in Pacheco Creek would be
reduced in winter months (December through April) relative to the baseline due to reduced spills
from the expanded reservoir. The reduction in mean monthly winter flows would be greatest
(approximately 20 percent), near the confluence of North Fork and South Fork Pacheco Creek
at creek mile 0 but would decrease with longitudinal distance downstream as unregulated
tributaries contribute flow to Pacheco Creek during runoff conditions. In summer and late fall
months (June through November), mean monthly flows would be increased throughout Pacheco
Creek due to the higher magnitude releases from the expanded reservoir relative to the
baseline. Higher flows would have multiple beneficial effects, including diluting fecal coliform
levels in Pacheco Creek provided that the sources (e.g., septic systems, livestock use) of this
constituent do not change with respect to load and location. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
Dissolved Oxygen
The initial filling of the expanded reservoir under the Proposed Project would inundate
vegetated portions of North Fork Pacheco Creek and surrounding floodplains and hill slopes. As
described in Section 3.5, inundation would be primarily in Zones 2 and 3 where partial or no
clearing would occur. The decomposition of organic matter from the flooded vegetation may
have several implications for reservoir water quality, including eutrophication and dissolved
oxygen depletion in the lower portion of the reservoir where water supply withdrawals may
occur, and water is released to North Fork Pacheco Creek. The Proposed Project includes
selective vegetation clearing, as described in Section 3.5, which would reduce the amount of
vegetation that would remain after clearing efforts in Zones 1 and 2 and subject to periodic
inundation and exposure. The Proposed Project also includes a hypolimnetic aeration system to
increase dissolved oxygen concentrations in the lower portion of the reservoir, reducing the
impact of decaying vegetation on water quality. This impact due to decaying vegetation would
be less than significant because water quality standards would not be violated, and water quality
would not be substantially degraded.
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Operation of the Proposed Project includes pumping supplemental CVP water from San Luis
Reservoir into the expanded reservoir. This operation may introduce water quality constituents
from San Luis Reservoir into the expanded reservoir, including TDS and nitrates, and may
introduce water that has a warmer temperature than the ambient expanded reservoir water,
leading to warming of water in the expanded reservoir. Both of these effects may influence
dissolved oxygen concentrations in the expanded reservoir and in releases to North Fork
Pacheco Creek. To reduce potential deleterious dissolved oxygen effects on the expanded
reservoir, supplemental CVP inflows would not be conveyed into the expanded reservoir during
summer and fall months when CVP water from San Luis Reservoir may be warm and of poor
water quality and would be pumped into the reservoir using the multi-level inlet/outlet structure
at the highest submerged elevation. This would generally avoid adding water into the cold-water
pool in the lower elevations of the expanded reservoir. To reduce the potential effects of low DO
levels in the expanded reservoir, a hypolimnetic aeration system would be installed in the lower
portion of the expanded reservoir to increase DO when necessary. In general, supplemental
CVP inflows would result in a long-term average blend of 56 percent natural inflow and 44
percent CVP supplies by volume in the expanded reservoir. In combination with operational
strategies discussed above, the dilution of CVP supplies with natural inflow from the expanded
reservoir watershed would not degrade dissolved oxygen in the expanded reservoir or Pacheco
Creek. Therefore, this impact due to supplemental CVP water would be less than significant
because water quality standards would not be violated, and water quality would not be
substantially degraded.
The Proposed Project would be operated under the Variable Flow Schedule, which would
provide a continuous release of water to North Fork Pacheco Creek in all months and all water
year types. Modeled flow under the Proposed Project for both existing and future conditions at
creek mile 0, creek mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section
3.12.3.4. In summer and late fall months (June through November) when dissolved oxygen is
generally low in Pacheco Creek, mean monthly flows would be increased throughout Pacheco
Creek due to the higher magnitude releases from the expanded reservoir relative to the
baseline. Higher flows would have multiple beneficial effects, including diluting any water quality
constituents of concern in the creek and generally increasing dissolved oxygen levels due to
higher velocities and greater potential for natural stream aeration. This impact of the Variable
Flow Schedule would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
Total Dissolved Solids
Operation of the Proposed Project includes pumping supplemental CVP water from San Luis
Reservoir into the expanded reservoir. This operation may introduce TDS from San Luis
Reservoir into the expanded reservoir that may influence the water quality of releases to North
Fork Pacheco Creek. The CC Basin Plan does not include any specific water quality objectives
for TDS for inland surface waters, but it does state inland surface waters are considered
suitable or potentially suitable for municipal or domestic water supplies if TDS does not exceed
3,000 mg/L (5,000 µS/cm). Based on measured data from San Luis Reservoir described in
Section 3.20.1.2, the mean monthly concentration of TDS as measured by electrical conductivity
(ranging throughout the year from a minimum of 528 µS/cm to a maximum of 572 µS/cm) does
not exceed the CC Basin Plan suitability threshold in any month, and the blended combination
of natural inflows and supplemental CVP inflows would not exceed the suitability threshold in
the reservoir or in releases to North Fork Pacheco Creek. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
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Nitrates
Operation of the Proposed Project includes pumping supplemental CVP water from San Luis
Reservoir into the expanded reservoir. This operation may introduce nitrates from San Luis
Reservoir into the expanded reservoir that may influence the water quality of releases to North
Fork Pacheco Creek. The CC Basin Plan specific water quality objective for municipal and
domestic supply for nitrate is the California Department of Public Health MCL for public water
systems of 45 mg/L as nitrate or 10 mg/L as nitrogen. Based on measured data from San Luis
Reservoir described in Section 3.20.1.2, the mean monthly nitrate concentration as nitrate
(ranging from 0.4 to 4.1 mg/L) is well below the CC Basin Plan suitability threshold of 45 mg/L in
all months, and the mean monthly nitrate concentration as nitrogen (ranging from 0.1 to 0.7
mg/L) is well below the CC Basin Plan suitability threshold of 10 mg/L in all months. No
measurements are available to characterize the nitrate concentrations of natural inflows to North
Fork Pacheco Creek but mean (0.3 mg/L) and maximum (1.8 mg/L) nitrate as nitrogen
measurements in Pacheco Creek at Walnut Avenue as described in Section 3.20.1.1 were well
below the CC Basin Plan suitability threshold of 10 mg/L in all months. Based on these
concentrations, the blended combination of natural inflows and supplemental CVP inflows within
the expanded reservoir would not exceed the nitrate suitability threshold in the reservoir or in
releases to North Fork Pacheco Creek. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
pH
Operation of the Proposed Project includes pumping supplemental CVP water from San Luis
Reservoir into the expanded reservoir. This operation may introduce water with varying pH
levels into the expanded reservoir that may influence the water quality of releases to North Fork
Pacheco Creek. As described in Section 3.20.1.1, the CC Basin Plan states pH must remain
between 7.0 and 8.3, and changes in normal ambient pH levels shall not exceed 0.5 in fresh
waters. Based on measured data from San Luis Reservoir described in Section 3.20.1.2, the
mean pH falls within the CC Basin Plan minimum and maximum numeric criteria in all months
and is within 0.5 of the mean values in Pacheco Creek in all months. The blended combination
of natural inflows and supplemental CVP inflows would meet the CC Basin Plan pH water
quality objectives in the reservoir and in releases to North Fork Pacheco Creek. This impact
would be less than significant because water quality standards would not be violated, and water
quality would not be substantially degraded.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins underlying
Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
Construction
Under the Proposed Project, the existing North Fork Dam would be removed, and a temporary
cofferdam and bypass structure would be constructed to route flows around the construction site
and downstream to Pacheco Creek. In the summer of the second year of construction, the North
Fork Dam would no longer be able to store seasonal inflow and release it throughout the
summer for the purpose of percolation and groundwater recharge. Flows in Pacheco Creek
would temporarily (for approximately five years) revert to an unimpaired flow condition, with
higher flows in winter months (January through March) of wet years and little to no flow in
summer months of most years. This would likely result in decreases to groundwater storage in
subbasins below Pacheco Creek and effects on groundwater quality.
Impacts to groundwater levels due to flow regimes during construction are described in Section
3.12.3.4 in Impact Hydro-1 (surface water as a source for percolation) and Impact Hydro-2
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(groundwater storage). In general, though recharge through surface water percolation is
reduced during summer months in most years, recharge in winter months would continue
uninhibited, and reductions in groundwater storage are likely to be minor and are not likely to
concentrate water quality constituents of concern in groundwater due to lower volumes. In
addition, water quality constituents within the natural inflow to North Fork Pacheco Creek would
not be altered relative to the existing condition during construction. There are no known water
quality constituents of concern within the natural inflow, and there would be no increase in
groundwater quality constituents of concern that could impact beneficial uses as listed in
Section 3.20.1.1. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Operations
Under the Proposed Project, the expanded reservoir would be operated under the Variable Flow
Schedule, which would provide a continuous release of water to North Fork Pacheco Creek in
all months and all water year types. These releases would provide a continuous flow of water
into Pacheco Creek, resulting in continuous recharge of water from Pacheco Creek into the
underlying groundwater subbasins, and as a result, higher groundwater storage levels
compared to baseline conditions (see Impact Hydro-2 in Section 3.12.3.4 for modeled changes
in recharge and groundwater storage levels). The water quality of natural inflow to the reservoir
would generally be good due to the undeveloped nature of the North Fork Pacheco Creek
watershed, with no concentrated water quality constituents of concern. Supplemental CVP
inflows to the expanded reservoir would generally meet the CC Basin Plan groundwater quality
objectives for agricultural and municipal and domestic beneficial uses and the North San Benito
County SNMP GBPOs based on existing data from San Luis Reservoir, including for TDS and
nitrates, as described in Section 3.20.1.2.
Releases from the expanded reservoir that included blended contributions of natural inflow and
supplemental CVP inflow would meet groundwater quality objectives. Both Valley Water and
SBCWD currently recharge CVP water delivered directly from San Luis Reservoir into
groundwater basins throughout their respective service areas. Valley Water recharged
groundwater basins with at least 70,000 acre-feet of imported supplies (CVP and SWP) in 2018
(Valley Water 2019), while SBCWD has reported percolation of between 2,500 acre-feet and
5,000 acre-feet per year of CVP water since 2017 (SBCWD 2019). There is no evidence these
actions contribute to groundwater quality degradation. Increased recharge into the groundwater
subbasins underlying Pacheco Creek would have beneficial effects on groundwater quality by
increasing the inflow of suitable quality surface water and potentially diluting any water quality
constituents in the groundwater subbasins. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows.
Construction
During construction of the Proposed Project, there would be no physical connection for water
supplies to enter the expanded reservoir and Valley Water and SBCWD would continue to
operate their water systems, including imported water from the Delta, consistent with baseline
conditions. There would be no change in CVP deliveries for Valley Water and SBCWD, no
changes in SWP deliveries for Valley Water, and thus no changes in Delta interior flows and no
change in IL4 refuge water supply deliveries relative to existing conditions. There would be no
impact.
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The improvement of 6.8 miles of access roads in watersheds tributary to the San Joaquin River
within Merced and Stanislaus Counties would require the use of heavy equipment and dump
trucks for grading, placement of road aggregate and minor drainage modifications (e.g., culvert
repair or replacement). This type of construction activity would result in exposure of bare soils
within the existing road prism. Development and subsequent restoration of material stockpile
areas and the presence of fuels, lubricants, and solid and liquid wastes could cause short-term
water quality impacts to ponds or intermittent and ephemeral drainages. BMP HM-8 would
ensure that fueling and servicing of construction equipment and vehicles would not occur in
close proximity to water bodies. PAMM HM-6 and BMP HM-10 would ensure that hazardous
materials and other toxic substances used in conjunction with this element of the Proposed
Project are properly handled and trained personnel have the resources available to manage
accidental releases in a manner that protects the quality of water resources. PAMM BI-7 and
PAMM WQ-2 would ensure that material stockpiles will be placed at locations and covered in a
manner that minimizes potential for discharge to a water body. PAMMs WQ-5 and WQ-6 would
ensure that the road improvements include adequate revegetation applicable to the site and
incorporate site-specific structural and operational BMPs to prevent and control impacts on
runoff quality, and procedures to be followed before each storm event consistent with the
SWPPP. This impact would be less than significant because water quality standards would not
be violated, and surface water quality would otherwise not be substantially degraded in the San
Joaquin River Basin.
Operations
Operation of the Proposed Project would result in modifications to the timing and magnitude of
delivery of CVP supplies from San Luis Reservoir to the Valley Water and SBCWD service
areas. These modifications would result in minor changes to the quantity, location, and timing of
water diversions from the Delta. The parameters used to assess changes in Delta water quality
include Delta exports, Old and Middle River Flows, and X2 standards. San Luis Reservoir
storage is used to assess changes in San Luis Reservoir water quality. As discussed in Section
3.20.3.1, CalSim-II operations modeling for existing and future conditions was carried out for a
baseline scenario and a singular With Project scenario that reflects the operations of the Project
and all alternatives.
Table 3.20-22 presents the simulated Old and Middle River flows for the With Project scenario
as it compares to existing and future conditions. There is some variability between the With
Project scenario and both existing and future conditions by water year type, with minor
decreases in flows under existing conditions in Above Normal (-0.2 percent), Below Normal (-0.6
percent), and Dry (-0.7 percent) year types, and minor decreases under future conditions in Wet
(-0.4 percent), Below Normal (-0.1 percent), Dry (-0.1 percent), and Critical (-0.2 percent) year
types. These very slight changes are generally due to CalSim-II model sensitivity to random
small fluctuations (e.g., modeling artifacts such as a step threshold for an operational rule that is
either met or not met) at a few timesteps. These small fluctuations are carried forward
throughout the simulation time period, resulting in minor differences between scenarios. On
average, the With Project scenario would result in a 0.2 percent reduction in long-term average
OMR flows under existing conditions and a 0.1 percent reduction under future conditions. This
represents a change that is minor and within the uncertainty range of the model. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded.
Table 3.20-23 presents the simulated previous month X2 position for the With Project scenario
as it compares to the existing and future conditions. This table illustrates that there would be no
change in location of the position of the X2 low salinity zone. The impact would be less than
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significant because water quality standards would not be violated, and surface water quality
would otherwise not be substantially degraded.
Impact Hydro-1 in Section 3.12.3.4 presents the simulated mean annual flow exported from the
Jones Pumping Plant (CVP exports) and Banks Pumping Plan (SWP exports) for the With
Project scenario compared to the existing and future baseline conditions. Simulated flows at
Jones Pumping Plant show minimal variability by water year type, primarily a result of only
minor changes in monthly flows and storage throughout the CVP system in CalSim-II. On
average, annual pumping exports are modeled to be 0.2 percent less With Project under
existing conditions and exactly the same under future conditions relative to baseline conditions.
Simulated flows at Banks Pumping Plant also show minimal variability by water year type,
primarily a result of only minor changes in monthly flows and storage throughout the SWP
system in CalSim-II. Annual average modeled pumping exports are 0.1 percent less With
Project under existing conditions and future conditions relative to baseline conditions. These
changes are minimal and within the uncertainty range of the model. Operation With Project
would not substantially alter export pumping, and thus would not significantly alter Delta interior
hydrodynamics that could influence water quality. This impact would be less than significant
because water quality standards would not be violated, and surface water quality would
otherwise not be substantially degraded.
Under the Proposed Project, Valley Water and SBCWD would deliver 2,000 acre-feet of CVP
contract water as IL4 water supply for refuges in Below Normal water years. Existing refuge
deliveries are made from CVPIA water, and there would be no introduction of additional water
quality constituents to the refuges. The increase in deliveries is only two percent of the quantity
of water required to meet the full IL4 water supply for the San Joaquin Valley, and the resultant
changes to surface and subsurface return flows to the San Joaquin River hydrology is
negligible. This impact would be less than significant because water quality standards would not
be violated, and surface water quality would otherwise not be substantially degraded.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction
During construction of the Proposed Project, there would be no physical connection for water
supplies to enter the expanded reservoir, and Valley Water and SBCWD would continue to
operate their water systems consistent with the existing conditions. There would be no change
in CVP delivery patterns for Valley Water and SBCWD as represented in CalSim II modeling
and thus no changes in San Luis Reservoir storage levels and water quality relative to baseline
conditions. There would be no impact.
Operations
Under the Proposed Project, Valley Water and SBCWD would modify their delivery pattern of
CVP water from San Luis Reservoir to take more water in the spring months and less water in
the later summer and fall months. This operation would allow them to store higher quality water
in the expanded reservoir prior to a low point event in San Luis Reservoir. During a low point
event, Valley Water and SBCWD could reduce deliveries of low-quality water from San Luis
Reservoir and instead withdraw higher quality water from the expanded reservoir through the
new tie-in with the expanded reservoir conveyance system. Operation of the Proposed Project
would improve water supply treatability, taste, and odor associated with low point events. This
impact would be beneficial.
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As discussed in Section 3.20.3.1, CalSim-II operations modeling for existing and future
conditions was carried out for a baseline scenario and a singular With Project scenario that
reflects the operations of the Proposed Project and all alternatives. Table 3.20-24 illustrates
simulated San Luis Reservoir storage for the With Project scenario compared to the existing
condition and future condition as a result of the shift in timing of CVP deliveries to Valley Water
and SBCWD. Substantial reduction of San Luis Reservoir storage could promote algae growth
and result in reduced DO levels, increasing cyanobacteria levels and associated taste and odor
issues, which would adversely affect beneficial uses. However, the With Project scenario would
generally result in slightly lower San Luis Reservoir storage from April through August and
slightly higher storage from September through February (no modeled storage change in
March). Based on the small changes in overall reservoir storage, as well as the minor increases
in storage during typical months with modeled low points events (September through
November), water quality in San Luis Reservoir is would not be substantially changed as a
result of the Proposed Project. This impact would be less than significant because water quality
standards would not be violated, and surface water quality would otherwise not be substantially
degraded.

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction
The Proposed Project would require clearing and/or grading activities that could result in
alteration of drainage patterns throughout the Project study area. Construction of the hardfill
dam and associated facilities (e.g., spillway, inlet/outlet works, pump station), borrow, disposal
and staging areas (e.g., SBA-3, RDA-1, SA-11) and permanent access roads (e.g., Frontage
Road) would result in alteration of about 66 channel segments equating to approximately 3,900
feet of intermittent or ephemeral channel. While a number of these channels would be subject to
alteration of the existing drainage patterns, a number of the PAMMs specific to water quality
would be implemented to avoid or minimize alteration of drainage patterns in a manner that
would reduce the potential for sediment or other pollutants to have on-site or downstream
impacts. PAMM WQ-1 would be implemented to minimize or avoid use of equipment and
construction vehicles within these intermittent or ephemeral drainages in a manner that would
reduce the potential for modification to the bed and banks of these channels (e.g., rutting).
PAMM WQ-2 would be implemented to avoid or reduce placement of organic or inorganic
material at locations within staging, stockpiling or disposal areas that could have an adverse
effect on the bed and/or banks of these channels. PAMM WQ-5 would be implemented to
incorporate erosion control measures at locations within or in close proximity to channels in a
manner that would minimize or avoid alteration of drainage patterns. PAMM WQ-6 would be
implemented to avoid or minimize erosion and/or deposition of sediment that would result in an
alteration in the function of the channel to store or transport sediment. This impact would be less
than significant because erosion, siltation, and other pollutant impacts would not be substantial.
The construction of the pump station and water conveyance facilities would occur in upland
environments at locations where drainages have been avoided, or do not occur. Similarly, the
location of the powerline and associated facilities would require construction of pads for 26
power poles; the location of these pads would all be located at upland sites near ridgelines and
all drainage features would be avoided. As described under Impact WQ-1, the construction of
these facilities would incorporate the applicable BMPs and PAMMs to ensure drainages are
avoided. This impact would be less than significant because erosion, sedimentation and other
pollutant impacts would not be substantial.
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As described under Impact WQ-1, the improvements to the property access roads would include
grading, drainage improvements and surfacing to existing roads that provide access to property
owners within the Project study area. While minor improvements to drainage structures (e.g.,
culverts), these would be subject to the BMPs described for Impact WQ-1 previously, and in
some instances would improve conditions where existing conditions have altered drainage
conditions over time in a manner that has resulted in ongoing erosion or deposition of sediment.
This impact would be less than significant because erosion, sedimentation and other pollutant
impacts would not be substantial.
The restoration of 1.8 miles of North Fork Pacheco Creek downstream from the new dam site
would result in alteration of existing drainage patterns in portions of the channel that have been
inundated by the existing Pacheco Reservoir since 1939. Since that time, more than 1,000,000
cubic yards of sediment has accumulated within the inundation area of the existing Pacheco
Reservoir, much of that deposited on the historic channel and floodplain of the creek and
consisting of fine-grained easily transportable soil particles. While the goal of channel
restoration to support salmonid habitat and promote the reestablishment of other aspects of a
functional ecosystem (e.g., amphibians, riparian habitat), the construction efforts associated
with channel, floodplain and upland restoration would require the excavation of approximately
1,000,000 cubic yards over the course of the 2-phase construction process. The majority of
residual reservoir sediment is planned to be excavated and removed from the historic North
Fork Pacheco Creek channel and 100-year floodplain in phase 1, though some residual
sediment would remain in the channel and 100-year floodplain to support native vegetation and
promote natural morphology.
No tools are available to quantify potential changes in turbidity based on alteration of drainage
patterns and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or
North Fork Pacheco Creek, so impacts are analyzed qualitatively. While the alteration of
drainage patterns through the excavation, removal, and placement of sediment of various sizes
would occur in a controlled manner, even with the above PAMMs this impact would be
significant because on- or off-site erosion and siltation impacts would be substantial. There is a
potential for storm events to occur during the construction period that have the capability to
mobilize and transport residual Pacheco Reservoir sediment from the construction site
downstream through North Fork Pacheco Creek (with North Fork Dam removed) and into
Pacheco Creek. When waters from these storm events flow through the channel altered by
restoration activities during phase 1, they may erode sediment, creating an additional source of
polluted (i.e., high turbidity) runoff that could result in siltation in Pacheco Creek. These impacts
would be temporary and likely of short duration given the hydrologic character of North Fork
Pacheco Creek. However, if high magnitude events were to occur in the early years of
construction before residual reservoir sediments left in the channel were stabilized, or if several
high magnitude events were to occur consecutively within a short duration and eroded already
saturated soils, they would likely produce substantial sources of polluted runoff (i.e., high
turbidity). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a described under Impact WQ-1 and in Section 3.20.3.5 would reduce
this impact by using physical measures and monitoring to minimize the potential for additional
sources of polluted (i.e., high turbidity) runoff to be released downstream following alteration of
the drainage of North Fork Pacheco Creek during construction. Even with this mitigation
measure in place, it is still possible that large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the restored bankfull channel) would
result in high flows with associated depths and velocities that would inundate the channel and
flood plains and erode sediment from the streambed and banks. This additional polluted runoff
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would likely exceed both the CC Basin Plan numeric objective for turbidity (limited increases in
turbidity above a baseline as described in section 3.12.1.1), and the evaluation guideline for
turbidity applied by the CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU
of less than 25). There are no economically or ecologically feasible means of ensuring all
sediment from the restoration channel is removed and/or stabilized such that turbidity levels
would remain within CC Basin Plan objectives throughout the duration of construction.
Therefore, this impact would be significant and unavoidable.
Operations
The initial filling and subsequent operation of the expanded reservoir up to full pool elevation
would inundate 1,367 acres of the North Fork Pacheco Creek watershed, including about 1,009
segments of intermittent and ephemeral channel, including the mainstem of North Fork Pacheco
Creek and its tributaries. In total, approximately 31.9 linear miles of channel upstream from the
new dam would be subject to some degree of inundation and drawdown during operations.
Under the Proposed Project, the sediment supply available from the watershed would not
change, but the volume of storage in the expanded reservoir would increase relative to existing
conditions, which would increase the trapping efficiency, the residence time of sediment, and the
volume of sediment settling out of the flow behind the dam. Because of this additional settling,
the Proposed Project would reduce the amount of sediment passed downstream to Pacheco
Creek, and no substantial additional sources of sediment would be passed downstream.
To varying degrees, inundation and periodic drawdown and refilling of the expanded reservoir
would affect the drainage patterns of the channels upstream from the new dam in the North
Fork Pacheco Creek watershed. The reservoir surface and the channel bed would interact at
elevations that varied over time, altering the drainage pattern of these channels through periodic
siltation and erosion. The sediment periodically stored at various locations in these channels
would be subject to scour, mobilization, and transport to some point downstream where an
equilibrium would occur over time. During high runoff events, these channels may be subject to
substantial erosion and siltation because their drainage patterns have been altered by the
expanded reservoir. In addition, high flow events may erode these channels and increase the
turbidity of water flowing into the expanded reservoir. Though the expanded reservoir will have
greater settling capacity than existing conditions as described above, this additional source of
polluted runoff (high turbidity water) would flow through the reservoir or over the spillway and be
passed downstream. This impact would be significant.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1b would be an out-of-kind mitigation
effort to reduce this impact by lowering the overall sediment load into the expanded reservoir.
In-channel or upland sediment erosion reduction measures would be implemented on channels
not subject to inundation, where possible. With implementation of Mitigation Measure WQ-1b,
this impact would be less than significant with mitigation.
Implementation of the Variable Flow Regime in the restored channel of North Fork Pacheco
Creek channel after construction would continue to result in adjustments to the bed and bank of
the restored channel as physical and bioengineering measures mature over time These
adjustments due to drainage area modifications would result in mobilization and transport of
sediment at a reduced scale than what is anticipated during construction, to a distance
downstream dependent on the type and nature of unregulated flow that would enter this channel
from tributaries downstream from the new dam. These impacts would be temporary, and the
level of channel adjustment in Pacheco Creek as a result of the Variable Flow Regime would
decrease in the downstream direction as additional tributaries contribute flow and sediment
during runoff events. However, as the adjustments continue for some period of time after
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construction, these impacts would continue to be transmitted downstream into Pacheco Creek
in a manner that would continue to be a source of pollution (i.e., high turbidity) under certain
type of flow events. This would be a significant impact because erosion and siltation impacts
would be substantial.
Mitigation and Level of Significance with Mitigation
Under Mitigation Measure WQ-1a, to reduce this impact, a sediment monitoring plan for
Pacheco Creek would be implemented that monitors sediment and turbidity in key reaches
downstream, establishes criteria to evaluate effects of construction and operation, and develops
strategies to address impacts through mechanical or operational methods. Through
implementation of this mitigation measure, the impact would be less than significant with
mitigation.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
Construction
Construction of the Proposed Project includes activities that would occur within the 100-year
floodplain of North Fork Pacheco Creek, including excavation of the restoration channel,
excavation of the new dam foundation, and excavation of conveyance facilities. Major
construction activities would be planned during the dry season when flood hazards are minimal.
All areas designated for stockpiling, staging, and disposal downstream from the proposed dam
site are located above the elevation of the 100-year floodplain of both North Fork Pacheco
Creek and Pacheco Creek and would not be subject to inundation during peak flow events less
than the 100-year flood. Impacts on sediment and turbidity are discussed in Impact WQ-1.
There is minimal risk that project inundation would risk release of any other pollutants. This
impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
The Proposed Project is not located within a tsunami zone. There would be no impact.
A seiche is a standing wave that can develop within a large waterbody, such as a reservoir,
following a disturbance such as an earthquake or landslide. During construction, the reservoir
would be fully drained preceding removal of the existing North Fork Dam. The construction of a
coffer dam would be necessary to dewater the dam site construction area and divert seasonal
flows of North Fork Pacheco Creek via a diversion system. The dam site, including the
immediate area upstream, was chosen due to its inherent stability with respect to landslides.
While the coffer dam may provide some storage during seasonal runoff periods, there would be
no opportunity for a standing wave to develop that could result in a seiche. Therefore, there
would be no impact.
Operations
Once the Proposed Project is operational, facilities downstream from the new dam, including the
pump station, would be located out of the 100-year floodplain. The restoration channel, once
operational, may release sediment downstream as described in Impact WQ-1 and Impact WQ5. There is minimal risk that project inundation would risk release of any other pollutants. This
impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
A seiche can be caused by earthquake shaking or landslide deposits rapidly entering the water
body, adversely affecting shoreline resources. Seismic shaking intensity, or strong ground
motion that can cause seiches, is dependent on the distance between an area and the
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earthquake epicenter, the earthquake magnitude, and the geologic conditions of the area. As
described in Section 3.9.1.1, the nearest active fault, the Calaveras/Quien Sabe strike-slip fault
is located about 9 miles west of the Project study area. Operation of the expanded reservoir
would not change the likelihood of seismic activity that could cause a seiche; refer to discussion
of Impact Geo-1 in Section 3.9.3. In the event that seismic activity was to occur the design
freeboard of the proposed dam would accommodate any estimated run-up and thus would not
pose a significant hazard to the safety of the dam. Seiches produced by landslides are the result
of rockfall and landslides that move rapidly into the water body. Adverse effects can include
damages to impoundment structures including dams. The potential for landslide caused seiches
after the Proposed Project is constructed was analyzed under conditions when the reservoir
reached its maximum elevation (Valley Water 2021). Three landslides were identified in the
general area of the east abutment of the dam site of indeterminate age and activity level
associated blue schist blocks. That study suggested that additional investigation may be
warranted to determine the potential for one or more of these landslides reactivating in response
to inundation of the expanded reservoir. This would be a significant impact because within
seiche zones, risks of pollutant release may be substantial as a seiche generated wave could
result in an uncontrolled discharge that could have the velocity and volume to erode alluvial
downstream, as well as undercut slopes in a manner that could trigger landslides.
Mitigation and Level of Significance with Mitigation
Mitigation Measure Geo-1 would reduce this impact by requiring additional investigation of these
landslides that would provide information necessary to incorporate design criteria to minimize
the potential of initiating a landslide-related seiche in response to inundation of the expanded
reservoir. With implementation of this mitigation measure, this impact would be reduced to less
than significant.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
As described in Section 3.20.1, the primary and extended study areas considered under the
Proposed Project are subject to the following water quality control plans: CC Basin Plan, CV
Basin Plan, and Bay-Delta Plan.
Construction
Under Impact WQ-1, the impacts related to construction of the Proposed Project included indepth analysis of four water quality constituents with respect to compliance with the CV and CC
Basin Plans. These constituents are temperature, sediment and turbidity, pH, and toxicity
(including oil and grease). For the portion of the Proposed Project that would occur in Merced
and Stanislaus Counties and be subject to the CV Basin Plan, with the implementation of the
BMPs and PAMMs described in the respective sections under Impact WQ-1, no significant
impacts were identified that would result in conflict or obstruction of the implementation of the
CV Basin Plan. For the portion of the Proposed Project that would occur in Santa Clara and San
Benito Counties and be subject to the CC Basin Plan, with the implementation of the BMPs and
PAMMs described in the respective sections under Impact WQ-1, no significant impacts were
identified related to pH and toxicity that would result in conflict or obstruction of the
implementation of the CC Basin Plan.
For that portion of the Proposed Project that would occur in Santa Clara and San Benito
Counties and be subject to the CC Basin Plan, Impact WQ-1 describes the impacts during
construction related to temperature, and sediment and turbidity. Flows during construction would
dewater portions of Pacheco Creek and produce water temperatures that may adversely affect
steelhead, thereby impacting the cold freshwater habitat beneficial use. This could be in conflict
with the CC Basin Plan or obstruct its implementation by violating defined water quality
objectives; therefore, it would be a significant impact for some period of time during construction
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of the Proposed Project. Native resident and anadromous fish would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-1 and PAMM Fish-2,
respectively), and other special-status resident native species can tolerate high water
temperatures during construction. However, since water temperatures would temporarily exceed
the numeric water quality standards developed by CCRWQCB in the 303(d) analysis, this
impact would remain significant and unavoidable. No mitigation is available to reduce the water
quality impact to less than significant because it is not feasible to construct the Proposed Project
without dewatering the construction area for the new dam. While the cofferdam would be used
to route flows around the construction site, it would not store water to maintain flows in Pacheco
Creek due to dam safety considerations.
The Proposed Project construction activities related to dam removal and channel restoration
would temporarily discharge sediment into Pacheco Creek in quantities that could conflict with
the CC Basin Plan or obstruct its implementation by violating defined water quality objectives for
turbidity. This impact would be significant during construction.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1a would be developed and
implemented to reduce this impact. The mitigation measure would prioritize removal of residual
reservoir sediment during early construction phases, incorporate structures into the channel to
minimize erosion and promote settling of sediment, and incorporate a plan to monitor and
remove sediment deposited in Pacheco Creek that would result from construction and early
operational periods. With implementation of Mitigation Measure WQ-1a, turbidity levels in flows
from the construction site would be significantly reduced without the mitigation measure in
place, but high flows could still increase turbidity levels above the CC Basin Plan water quality
objectives. No further mitigation is feasible that could cost effectively achieve the objectives of
creation of functional habitat and removal or stabilization of all sediment in a matter that ensures
water quality objectives are met under anticipated flow conditions during construction.
Therefore, this impact would be significant and unavoidable.
There are no construction activities for that portion of the Proposed Project in the extended
study area subject to the Bay-Delta Plan, and therefore, there would be no conflict with the Bay
Delta Plan. There would be no impact.
Operations
The impacts of operation of the Proposed Project on temperature, fecal coliform, DO, TDS,
nitrates, and pH of surface water within the primary study area are described under Impact WQ1. With implementation of the applicable BMPs and PAMMs described previously, impacts on
temperature, fecal coliform, DO, TDS, nitrates, and pH would not conflict with relevant water
quality control plans. These impacts would be less than significant because they would not
conflict with or obstruct implementation of the CC Basin Plan.
The impacts of operation of the Proposed Project on sediment and turbidity are described under
Impact WQ-1 for shoreline erosion, Impact WQ-5 for erosion and siltation associated with
drainage pattern alterations, and Impact WQ-6 for sediment releases due to a seiche. Impacts
from operation of the Proposed Project related to sediment and turbidity would be significant
because they could conflict with the CC Basin Plan standards for turbidity.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would reduce sediment and turbidity impacts described in Impact
WQ-1 and Impact WQ-5 by reducing the total load of sediment within the watershed. These
impacts would be less than significant with mitigation. Mitigation Measure WQ-1a would reduce
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sediment and turbidity impacts described in Impact WQ-5 through implementation of sediment
monitoring and control measures that would continue to be in place in the initial years of
operation. This impact related to sediment and turbidity would be less than significant with
mitigation. Mitigation Measure Geo-1 would reduce sediment and turbidity impacts described in
Impact WQ-6 by requiring additional investigations to characterize landslides and incorporate
design criteria to minimize impacts. The impact related to seiches would be less than significant
with mitigation.
As described under Impact WQ-2, operations of the Proposed Project would not conflict with or
obstruct implementation of the water quality control plans with respect to groundwater. This
impact would be less than significant.
As described under Impacts WQ-3 and WQ-4, there would be minimal changes in water quality
as a result of the Proposed Project on water bodies subject to the Bay-Delta Plan. This impact
would be less than significant.
No Project Alternative
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. Because the
existing reservoir is not known to contribute to any current water quality impairments, and there
are no known sources of significant pollutants in the receiving waters to the existing reservoir,
there would be no impact of the No Project Alternative related to sediment and turbidity,
bacteria, dissolved oxygen, pH, TDS, oil and grease, toxicity, and other constituents identified in
Section 3.20.1.1.
As Figure 3.20-9 illustrates, under the No Project Alternative, increases in air temperature due
to climate change under future conditions would increase water temperatures relative to existing
conditions. In the months of June through August, modeled mean monthly water temperatures
increase to greater than 70°F around creek mile 5, which would be in excess of 70°F, which is
the interpretation of the CC Basin Plan temperature objective applied for the 303(d) analysis.
This shift in baseline conditions would be due to climate conditions and not any specific action.
There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. Groundwater
quality would remain consistent with current conditions, which are generally good in the
Pacheco Creek region of the North San Benito Subbasin. This alternative would not change
operations of Pacheco Reservoir in a way that would have a direct or indirect effect on
groundwater quality relative to baseline conditions and would not substantially degrade
groundwater quality in groundwater subbasins underlying Pacheco Creek or the Gilroy-Hollister
Valley Groundwater Basin. There would be no impact.
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Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin Valley Basin flows.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and Valley Water and
SBCWD would continue operating their integrated water supply portfolio, including management
of CVP and SWP supplies, to deliver the highest quality water available subject to regulatory
and physical constraints. This alternative would not change operations of the Valley Water or
SBCWD system, or the CVP or SWP, in a way that would have a direct or indirect effect on
Delta interior flows and would not contribute to any adverse water quality effects. This
alternative would not deliver 2,000 acre-feet of IL4 water supply to refuges in Below Normal
water years, and IL4 deliveries would remain consistent with recent levels, resulting in water
quality within the refuges that remains consistent with existing conditions. There would be no
impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction and Operations
Under the No Project Alternative, Valley Water and SBCWD would continue operating their
integrated water supply portfolio, including management of CVP supplies delivered out of San
Luis Reservoir, to deliver the highest quality water available subject to regulatory and physical
constraints. Valley Water would continue to manage low point events by reducing deliveries
from San Luis Reservoir to the extent possible. There would be no impact. Benefits of the
Proposed Project in improving treatability, taste and odor of Valley Water supplies associated
with low point events would be foregone.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and there would be no
alteration of drainage patterns at Pacheco Reservoir. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
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Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and there would be no
pollutants that could be inundated near the project. There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
Construction and Operations
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operating the existing Pacheco Reservoir as described in Section 2.4. Releases are
not known to contribute to current water quality impairments in Pacheco Creek or obstruct
implementation of the CC Basin Plan. However, under future conditions, increases in air
temperature would result in increases in water temperature in Pacheco Creek to a level that
could exceed 70°F, which is the interpretation of the CC Basin Plan temperature objective
applied for the 303(d) analysis. There would be no construction or operations changes relevant
to the CV Basin Plan or the Bay-Delta Plan There would be no impact.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction
The discussion of construction of Alternative A under this impact focuses on five water quality
constituents described similarly in both the CC and CV Basin Plans: temperature, sediment and
turbidity, pH, oil and grease, and toxicity. The discussion of other water quality constituents
described in Section 3.20.1.1 is excluded from the analysis of construction impacts as they are
unrelated to the activities described under Alternative A. There are no proposed facilities or
construction activities in any area subject to the Bay-Delta Plan.
Temperature
The applicable CC Basin Plan temperature water quality objective for cold and warm freshwater
habitat beneficial uses states that surface water temperatures shall not be increased by more
than 5°F above natural receiving water temperature. However, the definition of “natural receiving
water” temperature has not been established and there is debate as to what time period and
watershed conditions the “natural receiving water” should reflect. The CCRWQB developed an
evaluation guideline for the CC Basin Plan water temperature general objective of inland
surface waters for the 303(d) analysis (SWRCB 2018a), classifying waters with temperatures
greater than a threshold of 70°F (21°C) as impaired for beneficial uses of cold freshwater
habitat, specifically for steelhead. To determine the significance of temperature impacts during
construction and operations, water temperatures in Pacheco Creek were evaluated against both
the “natural receiving water” numeric objective and the 303(d) evaluation guideline of
maintaining temperatures below 70°F (21°C). Impacts were considered significant if flows during
construction or releases from the expanded reservoir during long-term operations resulted in
mean monthly increases in natural receiving water of 5°F or greater, or if mean monthly water
temperatures exceeded 70°F (21°C) for a duration (i.e., number of months) or distance (number
of creek miles) greater than baseline conditions, which are not currently impaired for water
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temperature. Since no measurements are available to characterize natural receiving water
temperatures of North Fork Pacheco Creek, reference mean monthly natural receiving water
temperatures available for Upper Coyote Creek listed in Table 3.20-5 were used to define
natural inflow reference conditions for analysis of water temperature impacts.
During construction of Alternative A, effects on water temperature would vary on a seasonal and
annual basis.
In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing conditions. There would be no change in water temperatures
compared to baseline conditions, under which operations do not cause a violation of water
quality standards. There would be no impact.
In the second winter season after construction begins, North Fork Dam would be removed, no
diversion system would be in place, and North Fork Pacheco Creek would flow uninhibited. The
receiving water temperature would not be altered relative to the natural state. In the remaining
years of construction, water entering the dam construction area would be handled by a diversion
system that would temporarily attenuate peak flows (by using a cofferdam to divert but not store
flow) but otherwise maintain a natural hydrograph. During winter months, natural inflows would
be routed around the construction site through the diversion system. Though peak flows may be
attenuated, water would not be stored, and the temperature of natural receiving waters would
not be increased. During summer months, North Fork Pacheco Creek is generally intermittent
with very low to no flow. Any inflow to the site would be routed around the cofferdam through the
diversion tunnel into North Fork Pacheco Creek downstream from the construction site. Water
would not be stored, and the temperature of natural receiving waters would not be increased.
The effect of water handling during construction on streamflow in Pacheco Creek is shown in
Section 3.12.3.4 Impact Hydro-1.
The effect of water handling during construction on water temperatures downstream in Pacheco
Creek is shown in Figure 3.20-6 and Figure 3.20-7 for existing and future conditions,
respectively. Water temperatures in Pacheco Creek were modeled in PCSHSM by assuming no
dam was in place for the entire simulation period 15, and that the temperature of natural inflows
at the outlet of North Fork Pacheco Creek had reached equilibrium with air temperatures, similar
to what has been observed in Coyote Creek (see Figure 3.20-3). The water temperature is not
shown at a creek mile if it is simulated to be dry (less than 0.1 cfs) more than 50 percent of the
simulation period for that month. Mean monthly temperatures of natural inflows (i.e., water
temperature at creek mile 0) would not be greater than 5°F above the natural inflow (i.e.,
receiving water) reference temperatures listed in Table 3.20-5 in November through August. In
September and October, natural inflow would cease more than 50 percent of the time, and in
October, there is no reference natural inflow temperature data available. Temperature effects
would be negligible during winter months since all flows would be routed downstream without
changes in water temperature. In the months of June through August, mean water temperatures
would be elevated in upper Pacheco Creek relative to baseline conditions and percolation would
lead to no flow in Pacheco Creek downstream between creek miles 3 and 4. In September and
October, mean natural inflows would be relatively low in all tributaries to Pacheco Creek, leaving
the entire creek dry. In November and December, mean water temperatures would be similar to

The entire 82-year simulation period is used to model construction impacts. Because construction activities are anticipated to take
place over multiple years, multiple different water year types may be encountered through the duration of construction. Results are
summarized as long-term averages and by water year type to represent construction impacts on water temperature both on an
average basis, and if construction activities were to take place during a given water year type.

15
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baseline conditions, but percolation of the low magnitude mean natural inflows would lead to no
flow in Pacheco Creek downstream from creek mile 4.
Construction activities would not violate the numeric water quality objective for water
temperature as defined in the CC Basin Plan for cold and warm freshwater habitat beneficial
uses since the water temperature of natural receiving water would not be increased greater than
5°F at the point of discharge into Pacheco Creek. However, flows during construction have the
potential to dewater portions of Pacheco Creek and, through natural warming of water as it
flows downstream, produce mean water temperatures in excess of 70°F for consecutive months
throughout most of Pacheco Creek during summer months. These water temperatures may
adversely affect steelhead based on the water temperature evaluation guideline applied by the
CCRWQCB in the 303(d) analysis for cold and warm freshwater habitat beneficial uses. This
impact would be significant because water quality could be substantially degraded.
Implementation of PAMM Fish-1, as fully described in Section 2.3.4, would include construction
of a functional barrier to prevent native resident fish access to lower North Fork Pacheco Creek
during construction and implementation of fish salvage operations to relocate native fish to
suitable habitats. Implementation of PAMM Fish-2, also described in Section 2.3.4, would trap
and transport anadromous fish in Pacheco Creek before warm summer temperatures and low
flows develop and/or use positive exclusion to redirect migrating anadromous fish away from
Pacheco Creek and back downstream into other Pajaro River tributaries. The two special status
native resident fish species described in 3.6.1.2 can tolerate high water temperatures
anticipated during construction conditions. Although anadromous fish would not be subject to
increased temperatures as they would be excluded from the system (PAMM Fish-2), other
native special-status resident fish species can tolerate high water temperatures during
construction. However, since water temperatures would temporarily exceed the numeric water
quality standards developed by CCRWQCB in the 303(d) analysis, this impact would remain
significant and unavoidable. No mitigation is available to reduce the water quality impact to less
than significant because it is not feasible to construct Alternative A without dewatering the
construction area for the new dam. While the cofferdam would be used to route flows around
the construction site, it would not store water to maintain flows in Pacheco Creek due to dam
safety considerations.
Sediment and Turbidity
Construction of the earthfill dam, including the spillway, inlet/outlet works, and pump station at
the upstream site, would require the excavation and transportation of large quantities of mineral
materials of various types, primarily from on-site borrow sources using access roads in close
proximity to the existing Pacheco Reservoir or North Fork Pacheco Creek. In addition, the
excavation of the dam site to a depth of 30 to 40 feet would require excavation of 3,087,500
cubic yards. Construction of an earthfill dam at this location would require 8,937,000 cubic yards
of earthfill mix,1,650,000 cubic yards of core material, and 872,000 cubic yards of filter and
drain material. Excess excavated mineral materials not used for construction or restoration
purposes would be disposed of at one of two on-site disposal areas that have a combined
disposal volume of 3,100,000 cubic yards. The excavation, transport, and disposal of mineral
materials in close proximity to water bodies could result in an accidental release and
subsequent discharge of sediment or other pollutants (e.g., concrete, fuel) to the existing or
expanded Pacheco Reservoir, North Fork Pacheco Creek, or its tributaries.
In addition to the movement of materials, the exposure of 623 acres in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. Collectively, sediment could enter watercourses through several
means, including wind erosion, water erosion, and mechanical abrasion of earthen materials in
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-54

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

exposed work areas and from spillage from mechanical equipment and haul trucks. Borrow
areas, disposal areas and other exposed surfaces would be susceptible to erosion unless
properly managed or until stabilized by vegetation cover. With implementation of the DIFs
described below, this impact would be less than significant because water quality standards
would not be violated, and water quality would not otherwise be substantially degraded.
Alternative A includes construction of water conveyance facilities, including 10,300 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. With
implementation of the DIFs described below, this impact would be less than significant because
water quality standards would not be violated, and water quality would not otherwise be
substantially degraded.
Alternative A includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. These construction activities have
the potential to disturb and mobilize sediment around pole pads, which could increase the
likelihood of that sediment being mobilized by flow events and being transported into local
drainages where they could increase turbidity. With implementation of the DIFs described below,
this impact would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
Alternative A includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The clearing and
excavation/grading associated with road construction would result in exposing bare soil/rock
that when exposed to water or wind could result in erosion to varying degrees (e.g., rills and
gullies). While most of these roads would be constructed in upland environments, in some
cases, there would be crossing of intermittent or ephemeral channels that may flow seasonally.
All road construction activities would be subject to PAMMS WQ-1, 2, 3, 4, 5 and 6 to minimize
delivery of sediment in a manner that would result in an increase turbidity to a receiving water.
Temporary modifications and improvements (i.e., overcrossing and lighting) to the SR
152/Kaiser-Aetna Road intersection are proposed that would facilitate access to the
construction site for the new dam and associated facilities. The location of this overcrossing and
associated improvements is not outside the 100-year floodplain of Pacheco Creek; therefore,
some construction associated with the proposed interchange could result in mobilization of
sediment that could result in turbidity if a discharge to Pacheco Creek were to occur. As
described previously, all six of the PAMMs developed for water quality would be implemented at
all locations where there is potential for construction-related erosion to occur, and all
construction activities would incorporate the DIFs described below.
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The construction of 1.6 miles of a new paved road would connect Kaiser-Aetna Road to the
proposed dam crest and ancillary facilities. Construction of this road system would result in
excavation or placement of more than 90,000 cubic yards of material. Auxiliary access roads,
including a short road to access the Pacheco Conduit tie in, would require construction of about
3.7 miles of single lane aggregate surface road that would result in excavation or placement of
90,260 cubic yards, with about 3,630 cubic yards used to surface these roads.
Three existing property access road improvements are incorporated into Alternative A to allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. With implementation of the DIFs described below, impacts of road
improvements would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
This paragraph describes the DIFs relevant to the construction activities described above in this
section. A number of the DIFs identified in Section 3.20.3.1 would minimize the potential for an
uncontrolled or accidental release of sediment to a water body in a manner that would violate
water quality standards or substantially degrade water quality in Pacheco Creek or its tributaries
during construction activities described above. BMP BI-2 requires that routine use of vehicles
and equipment is avoided in water bodies that provide salmonid habitat between January 1 and
June 15 to ensure that water quality associated with equipment crossing does not increase
turbidity levels in excess of the CC Basin Plan. PAMM BI-4 and WQ-5 would be implemented
where applicable to provide native revegetation for both temporary and long-term erosion
control in consultation with a botanist or revegetation specialist. PAMM BI-7 would be used to
ensure stockpiles and other exposed mineral material surfaces are stabilized with sufficient
amount and type of geotextile or plastic that minimizes the potential for wind- or water-driven
erosion. PAMM WQ-1 would minimize the disturbance of construction equipment crossing
perennial and intermittent water bodies through the use of key corridors and armoring of the
crossing to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow,
staging and disposal area would be sited to minimize or avoid water bodies or drainage
features. PAMM WQ-3 requires stabilization of all construction entrances and exits to minimize
dirt being tracked to and from construction access routes. PAMM WQ-5 would use native seed
and other measures to control erosion around construction activities. PAMM WQ-6 requires
preparation, implementation, and monitoring elements of an SWPPP consistent with
requirements of the CWA NPDES permit.
Decommissioning of North Fork Dam under Alternative A includes removal of the dam
embankment to an elevation consistent with reestablishing a functional North Fork Pacheco
Creek channel, as well as removal of two bridges immediately downstream. All concrete
associated with the dam face and bridges would be reduced to rubble and disposed of at an
approved off-site location. While the initial decommissioning efforts would occur during dry
conditions after the existing Pacheco Reservoir had been drawn down, it is likely that some
decommissioning activities would occur in a manner that could result in sediment discharges to
a water body that could increase turbidity above both the CC Basin Plan numeric objective for
turbidity (limited increases in turbidity above a baseline as described in section 3.12.1.1) and the
evaluation guideline for turbidity applied by the CCRWQCB in assessing Pacheco Creek for
turbidity impairment (NTU of less than 25). Although the DIFs applicable to this activity would
minimize or avoid discharges of sediment in a manner that would degrade surface water quality
during the period of time necessary to accomplish decommission activities, this would be a
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significant impact because water quality standards could be violated, or water quality could
otherwise be substantially degraded.
Under Alternative A, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 900,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to on-site designated disposal areas or stabilized in areas outside the 100-year
floodplain of North Fork Pacheco Creek or its tributaries within the Project study area. The
channel restoration process would involve development of two additional channels necessary to
route the outflows from the expanded reservoir: a spillway return channel to convey flows to the
restoration channel, and an outlet works return channel sized to convey 3,000 cfs into the
restoration channel during emergency drawdown operations.
Construction of the restoration channel and return channels would result in excavation and
placement of rock and soil materials throughput this portion of the Project study area over the
course of several years. Most of the excavation and placement of material would occur during
the dry season, and the majority of residual reservoir sediment is planned to be excavated and
removed from the historic North Fork Pacheco Creek channel and 100-year floodplain in phase
1. The restoration channel would be excavated down to the elevation of historic alluvium, and
some residual sediment would remain in the channel and 100-year floodplain to support native
vegetation and promote natural morphology. The restoration channel streambed would consist
of alluvial material comprised of both coarse- and fine-grained material, and channel banks and
floodplains would be selectively stabilized with vegetation and other materials.
No tools are available to quantify potential changes in turbidity based on construction activities
and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or North Fork
Pacheco Creek, so impacts are analyzed qualitatively. There would be instances where this 1.4
miles of newly constructed restoration channel and floodplain would be subject to erosional
processes from water or wind events. Large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the bankfull channel) would result in
high flows with associated depths and velocities that would inundate the channel and flood
plains and erode sediment from the streambed and banks. Though these high magnitude flow
events are generally infrequent with short durations (see Section 3.12.1.1), there is a likelihood
they could occur at some point during the multi-year construction period. If these events were to
occur towards the end of the construction period after disturbed sediment had consolidated and
vegetation had been established to stabilize soils throughout the restoration channel, they would
likely not produce high turbidity in the restoration channel in excess of CC Basin Plan
objectives. It is also probable that high flow events in North Fork Pacheco Creek would occur
concurrently with high flow events in other tributaries of Pacheco Creek (i.e., South Fork
Pacheco Creek and Cedar Creek), and high turbidity in flows downstream from the construction
site would not be discernible in Pacheco Creek.
However, if high magnitude events were to occur in the early years of construction before
residual reservoir sediments left in the channel were stabilized or before vegetation established,
or if several high magnitude events were to occur consecutively within a short duration and
erode already saturated soils, they would likely result in high turbidity that would exceed both
the CC Basin Plan numeric objective for turbidity (limited increases in turbidity above a baseline
as described in section 3.12.1.1), and the evaluation guideline for turbidity applied by the
CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU of less than 25). This
would be a significant impact because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
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Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a, as described in Section 3.20.3.5, would be implemented to
minimize sediment releases that could subsequently result in increases in turbidity to receiving
waters downstream (e.g., Pacheco Creek) during removal of North Fork Dam and construction
of the restoration channel. Implementation of Residual Sediment Control and Management Plan
measures would result in the removal of the fine-grained residual reservoir sediments that have
the highest potential to mobilize during the initial years of construction. Deformable structures
would be placed throughout the restoration area to promote stream morphology, redirect high
flows away from deposited sediments not yet removed, and promote settling of fine sediment.
Monitoring in key reaches downstream in Pacheco Creek would be used to assess and address
potential downstream sediment impacts. Even with Mitigation Measure WQ-1a in place, high
flows in North Fork Pacheco Creek have the potential to mobilize fine sediment in a manner that
would increase turbidity levels above CC Basin Plan water quality objectives. No further
mitigation is feasible that could cost effectively achieve the objectives of creation of functional
habitat and removal or stabilization of all sediment in a matter that ensures water quality
objectives are met under high flow conditions during construction. Therefore, this impact would
remain significant and unavoidable.
pH
Construction of Alternative A would require 8,937,000 cubic yards of earthfill from on-site borrow
areas, 1,650,000 cubic yards of core material from on-site borrow areas, and 872,000 cubic
yards of filter and drain material from commercial sources. An accidental discharge of these
materials to a water body could result in a change in the pH of the receiving waters. BMP HM10 would ensure that these batch plants are located and appropriately sized to minimize the
potential for accidental discharge of these materials. PAMM WQ-4 would be implemented to
ensure that fresh concrete would be isolated from water until cured. This PAMM would also
require the use of designated concrete vehicle cleanout stations that would minimize the
potential for an accidental discharge or washout materials to a water body. Implementation of
PAMM WQ-6 would include provisions in the SWPPP for responding to accidental discharges of
materials that could result in a change to the pH of a waterbody. With the implementation of
these DIFs, this impact would be less than significant because water quality standards would
not be violated, and water quality would not be substantially degraded.
Toxicity, including Oil and Grease
Alternative A would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area. Over the course of the
construction period, more than 73,200 trips would be made by vehicles that use or carry toxic
materials or controlled substances that could degrade water quality if a discharge occurs. BMP
HM-6 would require that quantities of toxic materials, including fuels and lubricants would be
stored as far away as possible from surface waters with secondary containers capable of
containing 110 percent of the primary containers. BMP HM-8 would require that no fueling or
servicing will be done in a waterway or immediate floodplain unless equipment in these
locations are not readily relocated (e.g., pumps, generators). BMP HM-10 would include
measures for prevention and response for accidental releases of fuels or other toxic
substances.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
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BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-6 would require that
measures be implemented to ensure that hazardous materials and toxic substances are
properly handled, and the quality of water resources is protected by all reasonable means.
With the implementation of these BMPs, this impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Operations
The discussion of operations of Alternative A under this impact focuses on effects in the primary
study area and the following water quality constituents: temperature, sediment and turbidity,
fecal coliform, dissolved oxygen, pH, and TDS as they are related to the CC and CV Basin
Plans. The discussion of other water quality constituents described in Section 3.20.1 are
excluded from the analysis of operations impacts as they are unrelated to the activities
described under Alternative A. Operations related effects on water quality in the secondary
study area are discussed in Impact WQ-3 and Impact WQ-4.
Temperature
Modeled mean monthly water temperature for the operation of Alternative A for both existing
(2017) and future (2030) conditions at creek mile 0, creek mile 4, and creek mile 8 16 are
presented in Table 3.20-25 through Table 3.20-30 and mean monthly water temperatures by
creek mile for both existing and future conditions are shown in Figure 3.20-11 and Figure 3.2012, respectively. Modeled flow and water temperatures are based on the Fixed Flow Schedule
as described in Section 2.5.3.1. The outlet of the proposed earthfill dam would release flow into
North Fork Pacheco Creek approximately 1.7 miles upstream from the confluence of North Fork
and South Fork Pacheco Creek, or 1.4 miles upstream from the existing outlet of North Fork
Dam.
In general, the temperature of flow released from the expanded reservoir would be relatively
constant at 50°F (10°C) throughout the year. Consequently, in all months, mean monthly release
temperatures are not greater than 5°F above the natural inflow reference temperatures from
Upper Coyote Creek listed in Table 3.20-5. Mean modeled water temperatures under existing
and future conditions are relatively similar to baseline conditions in cooler months (November
through April), when the increased length of the restored North Fork Pacheco Creek channel
would have no influence on modeled water temperatures downstream in Pacheco Creek. In
May, June, and July, mean modeled water temperatures under Alternative A are slightly higher
on average (2° to 3°F greater under existing conditions and 2° to 3°F greater under future
conditions) than baseline conditions between creek miles 0 and 2. This is a function of flow
through the restored reach of North Fork Pacheco Creek creating a longer travel time between
when water is released from the expanded reservoir and when it enters Pacheco Creek at creek
mile 0, which in turn leads to warming of releases as flow continues downstream. Mean
modeled water temperatures under Alternative A and the baseline generally reach a similar
value near creek mile 6 in these months. From August through October, mean modeled water
temperatures in Pacheco Creek are similar to, or less than water temperatures under the
baseline throughout Pacheco Creek. Alternative A would generally release water at 50°F (10°C),
16
Creek miles are shown on Figure 3.20-1; creek mile 0 is at the confluence of North Fork and South Fork Pacheco Creek
(excluding contributions from South Fork Pacheco Creek) and creek mile numbers increase from upstream to downstream.
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suitable for cold freshwater beneficial use, compared to the existing reservoir which releases
much warmer water as storage is depleted in later summer.
Overall, minimal changes are observed between the existing and future baselines and
Alternative A during summer months in Pacheco Creek, and Alternative A would result in more
linear creek miles with water temperatures below the impact threshold of 70°F (21°C) compared
to baseline conditions. This impact would be less than significant because water quality would
not be substantially degraded.
Operation of Alternative A includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water that has a warmer temperature
than the ambient expanded reservoir water, leading to warming of water in the expanded
reservoir and releases to North Fork Pacheco Creek. To reduce temperature effects on the
expanded reservoir, supplemental CVP inflows would not be conveyed into the expanded
reservoir during summer and fall months when CVP water from San Luis Reservoir may be
warm and of poor water quality. Supplemental CVP inflows would also be pumped into the
reservoir using the multi-level inlet/outlet structure at the highest submerged elevation. This
would generally avoid adding water into the cold-water pool in the lower elevations of the
expanded reservoir. Therefore, this impact of expanded reservoir temperatures would be less
than significant because water quality would not be substantially degraded.
Sediment and Turbidity
Operation of Alternative A would cause the water surface elevation of the expanded reservoir to
increase and decrease over time. As discussed under Impact Geo-6 in Section 3.9.3.3, the
effects of increased wave action and fluctuating water levels may lead to shoreline erosion
around the perimeter of the expanded reservoir, loading of fine sediment into the expanded
reservoir, increases in turbidity, and possible degradations in surface water quality in the
expanded reservoir, and under peak flow events in North Fork Pacheco Creek and Pacheco
Creek downstream. Over time, similar to the “bathtub ring” phenomena observed around the
shoreline of the existing Pacheco Reservoir and other reservoirs, the shoreline would erode to a
point where bedrock would become exposed, which would limit ongoing erosion and decrease
discharge of sediment into the reservoir. Within the portion not subject to clearing (Zone 3),
organic material cover and residual root strength of trees and brush would be expected to slow
down the erosional processes to some degree, but over time the decay of these residual
erosion inhibitors would result in exposure of underlaying soil and rock to shoreline erosion. This
impact would be significant because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would help to mitigate shoreline erosion impacts by reducing the
overall sediment load to the North Fork Pacheco Creek watershed. This would be accomplished
by conducting a watershed improvement inventory within subwatersheds that offer opportunities
for in-channel or upland sediment reduction, channel stabilization. This inventory would form the
basis for developing a watershed-based sediment management plan that would implement
restoration activities (e.g., drainage improvement, channel and bank stabilization, revegetation,
and animal management strategies) intended to prevent or reduce erosional processes that
have negative impacts on water quality, receiving waters and beneficial uses. This plan would
include specific performance standards (including moving turbidity levels towards compliance
with CC Basin Plan objectives) and monitoring objectives intend to demonstrate effectiveness.
With implementation of Mitigation Measure WQ-1b, this impact would be less than significant
with mitigation.
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Fecal Coliform
Alternative A would be operated to release the Fixed Flow Schedule, which provides a
continuous release of water to North Fork Pacheco Creek in all months. This flow schedule
would generally alter the total flow and water temperature in Pacheco Creek relative to existing
conditions. Modeled flow for Alternative A for both existing and future conditions at creek mile 0,
creek mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section 3.12.3.4. In
general, mean monthly flows in Pacheco Creek would be reduced in winter months (December
through April) relative to the baseline due to reduced spills from the expanded reservoir. The
reduction in mean monthly winter flows would be greatest (approximately 20 percent), near the
confluence of North Fork and South Fork Pacheco Creek at creek mile 0 but would decrease
with longitudinal distance downstream as unregulated tributaries contribute flow to Pacheco
Creek during runoff conditions. In summer and late fall months (June through November), mean
monthly flows would be increased throughout Pacheco Creek due to the higher magnitude
releases from the expanded reservoir relative to the baseline. Higher flows would have multiple
beneficial effects, including diluting fecal coliform levels in Pacheco Creek provided that the
sources (e.g., septic systems, livestock use) of this constituent do not change with respect to
load and location. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Dissolved Oxygen
The initial filling of the expanded reservoir under Alternative A would inundate vegetated
portions of North Fork Pacheco Creek and surrounding floodplains and hill slopes. As described
in Section 3.5, inundation would be primarily in Zones 2 and 3 where partial or no clearing would
occur. The decomposition of organic matter from the flooded vegetation may have several
implications for reservoir water quality, including eutrophication and dissolved oxygen depletion
in the lower portion of the reservoir where water supply withdrawals may occur, and water is
released to North Fork Pacheco Creek. Alternative A includes selective vegetation clearing, as
described in Section 3.5, which would reduce the amount of vegetation that would remain after
clearing efforts in Zones 1 and 2 and subject to periodic inundation and exposure. Alternative A
also includes a hypolimnetic aeration system to increase dissolved oxygen concentrations in the
lower portion of the reservoir, reducing the impact of decaying vegetation on water quality. This
impact due to decaying vegetation would be less than significant because water quality
standards would not be violated, and water quality would not be substantially degraded.
Operation of Alternative A includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water quality constituents from San
Luis Reservoir into the expanded reservoir, including TDS and nitrates, and may introduce water
that has a warmer temperature than the ambient expanded reservoir water, leading to warming
of water in the expanded reservoir. Both of these effects may influence dissolved oxygen
concentrations in the expanded reservoir and in releases to North Fork Pacheco Creek. To
reduce potential deleterious dissolved oxygen effects on the expanded reservoir, supplemental
CVP inflows would not be conveyed into the expanded reservoir during summer and fall months
when CVP water from San Luis Reservoir may be warm and of poor water quality and would be
pumped into the reservoir using the multi-level inlet/outlet structure at the highest submerged
elevation. This would generally avoid adding water into the cold-water pool in the lower
elevations of the expanded reservoir. To reduce the potential effects of low DO levels in the
expanded reservoir, a hypolimnetic aeration system would be installed in the lower portion of the
expanded reservoir to increase DO when necessary. In general, supplemental CVP inflows
would result in a long-term average blend of 55 percent natural inflow and 45 percent CVP
supplies by volume in the expanded reservoir. In combination with operational strategies
discussed above, the dilution of CVP supplies with natural inflow from the expanded reservoir
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watershed would not degrade dissolved oxygen in the expanded reservoir or Pacheco Creek.
Therefore, this impact due to supplemental CVP water would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Alternative A would be operated under the Fixed Flow Schedule, which would provide a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
Modeled flow under the Alternative A for both existing and future conditions at creek mile 0,
creek mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section 3.12.3.4. In
summer and late fall months (June through November) when dissolved oxygen is generally low
in Pacheco Creek, mean monthly flows would be increased throughout Pacheco Creek due to
the higher magnitude releases from the expanded reservoir relative to the baseline. Higher
flows would have multiple beneficial effects, including diluting any water quality constituents of
concern in the creek and generally increasing dissolved oxygen levels due to higher velocities
and greater potential for natural stream aeration. This impact of the Fixed Flow Schedule would
be less than significant because water quality standards would not be violated, and water quality
would not be substantially degraded.
Total Dissolved Solids
Operation of Alternative A includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce TDS from San Luis Reservoir into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan does not include any specific water quality objectives for TDS for
inland surface waters, but it does state inland surface waters are considered suitable or
potentially suitable for municipal or domestic water supplies if TDS does not exceed 3,000 mg/L
(5,000 µS/cm). Based on measured data from San Luis Reservoir described in Section 3.20.1.2,
the mean monthly concentration of TDS as measured by electrical conductivity (ranging
throughout the year from a minimum of 528 µS/cm to a maximum of 572 µS/cm) does not
exceed the CC Basin Plan suitability threshold in any month, and the blended combination of
natural inflows and supplemental CVP inflows would not exceed the suitability threshold in the
reservoir or in releases to North Fork Pacheco Creek. This impact would be less than significant
because water quality standards would not be violated, and water quality would not be
substantially degraded.
Nitrates
Operation of Alternative A includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce nitrates from San Luis Reservoir into
the expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan specific water quality objective for municipal and domestic supply for
nitrate is the California Department of Public Health MCL for public water systems of 45 mg/L as
nitrate or 10 mg/L as nitrogen. Based on measured data from San Luis Reservoir described in
Section 3.20.1.2, the mean monthly nitrate concentration as nitrate (ranging from 0.4 to 4.1
mg/L) is well below the CC Basin Plan suitability threshold of 45 mg/L in all months, and the
mean monthly nitrate concentration as nitrogen (ranging from 0.1 to 0.7 mg/L) is well below the
CC Basin Plan suitability threshold of 10 mg/L in all months. No measurements are available to
characterize the nitrate concentrations of natural inflows to North Fork Pacheco Creek but mean
(0.3 mg/L) and maximum (1.8 mg/L) nitrate as nitrogen measurements in Pacheco Creek at
Walnut Avenue as described in Section 3.20.1.1 were well below the CC Basin Plan suitability
threshold of 10 mg/L in all months. Based on these concentrations, the blended combination of
natural inflows and supplemental CVP inflows within the expanded reservoir would not exceed
the nitrate suitability threshold in the reservoir or in releases to North Fork Pacheco Creek. This
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impact would be less than significant because water quality standards would not be violated,
and water quality would not be substantially degraded.
pH
Operation of Alternative A includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water with varying pH levels into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. As described in Section 3.20.1.1, the CC Basin Plan states pH must remain between 7.0
and 8.3, and changes in normal ambient pH levels shall not exceed 0.5 in fresh waters. Based
on measured data from San Luis Reservoir described in Section 3.20.1.2, the mean pH falls
within the CC Basin Plan minimum and maximum numeric criteria in all months and is within 0.5
of the mean values in Pacheco Creek in all months. The blended combination of natural inflows
and supplemental CVP inflows would meet the CC Basin Plan pH water quality objectives in the
reservoir and in releases to North Fork Pacheco Creek. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. During
construction without mitigation, water temperature, sediment and turbidity, pH, and toxicity
impacts would be similar under Alternative A and the Proposed Project. With mitigation,
construction impacts related to water temperature would be similar, and construction impacts
related to sediment and turbidity would be reduced but both Alternative A and the Proposed
Project would likely result in turbidity levels in excess of CC Basin Plan standards. During
operation without mitigation, sediment and turbidity, fecal coliform, TDS and nitrates (via blend
from San Luis Reservoir), and pH under Alternative A would have similar impacts as the
Proposed Project. Considering water temperature, Alternative A would operate based on the
Fixed Flow Schedule, would in Above Normal and Critical years provide higher magnitude
releases during summer months than the Proposed Project, and would not be subject to
dryback, resulting in cooler water in those years that more frequently met the CC Basin Plan
water temperature evaluation guidelines as applied in the 303(d) analysis. This flow regime
would also result in higher DO concentrations in those years due to increased stream
reaeration. Alternative A would have slightly more beneficial effects on water temperature and
DO than the Proposed Project. Both without and with mitigation, operations impacts related to
sediment and turbidity from shoreline erosion would be similar.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
Construction
Under Alternative A, the existing North Fork Dam would be removed, and a temporary
cofferdam and bypass structure would be constructed to route flows around the construction site
and downstream to Pacheco Creek. In the summer of the second year of construction, the North
Fork Dam would no longer be able to store seasonal inflow and release it throughout the
summer for the purpose of percolation and groundwater recharge. Flows in Pacheco Creek
would temporarily (for approximately five years) revert to an unimpaired flow condition, with
higher flows in winter months (January through March) of wet years and little to no flow in
summer months of most years. This would likely result in decreases to groundwater storage in
subbasins below Pacheco Creek and effects on groundwater quality.
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Impacts to groundwater levels due to flow regimes during construction are described in Section
3.12.3.4 in Impact Hydro-1 (surface water as a source for percolation) and Impact Hydro-2
(groundwater storage). In general, though recharge through surface water percolation is
reduced during summer months in most years, recharge in winter months would continue
uninhibited, and reductions in groundwater storage are likely to be minor and are not likely to
concentrate water quality constituents of concern in groundwater due to lower volumes. In
addition, water quality constituents within the natural inflow to North Fork Pacheco Creek would
not be altered relative to the existing condition during construction. There are no known water
quality constituents of concern within the natural inflow, and there would be no increase in
groundwater quality constituents of concern that could impact beneficial uses as listed in
Section 3.20.1.1. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Operations
Under Alternative A, the expanded reservoir would be operated under the Fixed Flow Schedule,
which would provide a continuous release of water to North Fork Pacheco Creek in all months.
Releases would be reduced to 2 cfs in winter months if South Fork Pacheco Creek exceeded
the flow targets, and consistent releases of between 12 and 14 cfs would be provided in June
through October. These releases would provide a continuous flow of water into Pacheco Creek,
resulting in continuous recharge of water from Pacheco Creek into the underlying groundwater
subbasins, and as a result, higher groundwater storage levels compared to baseline conditions
(see Impact Hydro-2 in Section 3.12.3.4 for modeled changes in recharge and groundwater
storage levels). The water quality of natural inflow to the reservoir would generally be good due
to the undeveloped nature of the North Fork Pacheco Creek watershed, with no concentrated
water quality constituents of concern. Supplemental CVP inflows to the expanded reservoir
would generally meet the CC Basin Plan groundwater quality objectives for agricultural and
municipal and domestic beneficial uses and the North San Benito County SNMP GBPOs based
on existing data from San Luis Reservoir, including for TDS and nitrates as described in Section
3.20.1.2.
Releases from the expanded reservoir that included blended contributions of natural inflow and
supplemental CVP inflow would meet groundwater quality objectives. Both Valley Water and
SBCWD currently recharge CVP water delivered directly from San Luis Reservoir into
groundwater basins throughout their respective service areas. Valley Water recharged
groundwater basins with at least 70,000 acre-feet of imported supplies (CVP and SWP) in 2018
(Valley Water 2019), while SBCWD has reported percolation of between 2,500 acre-feet and
5,000 acre-feet per year of CVP water since 2017 (SBCWD 2019). There is no evidence these
actions contribute to groundwater quality degradation. Increased recharge into the groundwater
subbasins underlying Pacheco Creek would have beneficial effects on groundwater quality by
increasing the inflow of suitable quality surface water and potentially diluting any water quality
constituents in the groundwater subbasins. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. During
construction, the Proposed Project and Alternative A would both reduce Pacheco Creek flows
during summer months thereby reducing groundwater recharge. However, considering that
there are no known water quality constituents of concern within the natural inflow, Alternative A
would have similar impacts as the Proposed Project during construction. During operation, the
Proposed Project and Alternative A would both increase the reliability of flows within Pacheco
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Creek during summer months thereby increasing groundwater recharge. Considering that
blended contributions of natural inflow and supplemental CVP inflow are anticipated to meet
groundwater quality objectives, Alternative A would have similar impacts as the Proposed
Project during operation.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows.
Construction
During construction of Alternative A, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water system,
including imported water from the Delta, consistent with the baseline conditions. There would be
no change in CVP deliveries for Valley Water, no changes in SWP deliveries for Valley Water,
and thus no changes in Delta interior flows and no change in IL4 refuge water supply deliveries
relative to existing conditions. There would be no impact.
The improvement of 6.8 miles of access roads in watersheds tributary to the San Joaquin River
within Merced and Stanislaus Counties would require the use of heavy equipment and dump
trucks for grading, placement of road aggregate and minor drainage modifications (e.g., culvert
repair or replacement). This type of construction activity would result in exposure of bare soils
within the existing road prism. Development and subsequent restoration of material stockpile
areas and the presence of fuels, lubricants, and solid and liquid wastes could cause short-term
water quality impacts to ponds or intermittent and ephemeral drainages. BMP HM-8 would
ensure that fueling and servicing of construction equipment and vehicles would not occur in
close proximity to water bodies. PAMM HM-6 and BMP HM-10 would ensure that hazardous
materials and other toxic substances used in conjunction with this element of Alternative A are
properly handled and trained personnel have the resources available to manage accidental
releases in a manner that protects the quality of water resources. PAMM BI-7 and PAMM WQ-2
would ensure that material stockpiles will be placed at locations and covered in a manner that
minimizes potential for discharge to a water body. PAMMs WQ-5 and WQ-6 would ensure that
the road improvements include adequate revegetation applicable to the site and incorporate
site-specific structural and operational BMPs to prevent and control impacts on runoff quality,
and procedures to be followed before each storm event consistent with the SWPPP. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded in the San Joaquin River
Basin.
Operations
Operation of Alternative A would result in modifications to the timing and magnitude of delivery
of CVP supplies from San Luis Reservoir to the Valley Water service area. These modifications
would result in minor changes to the quantity, location, and timing of water diversions from the
Delta. The parameters used to assess changes in Delta water quality include Delta exports, Old
and Middle River Flows, and X2 standards. San Luis Reservoir storage is used to assess
changes in San Luis Reservoir water quality. As discussed in Section 3.20.3.1, CalSim-II
operations modeling for existing and future conditions was carried out for a baseline scenario
and a singular With Project scenario that reflects the operations of the Project and all
alternatives.
Table 3.20-22 presents the simulated Old and Middle River flows for the With Project scenario
as it compares to existing and future conditions. There is some variability between the With
Project scenario and both existing and future conditions by water year type, with minor
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decreases in flows under existing conditions in Above Normal (-0.2 percent), Below Normal (-0.6
percent), and Dry (-0.7 percent) year types, and minor decreases under future conditions in Wet
(-0.4 percent), Below Normal (-0.1 percent), Dry (-0.1 percent), and Critical (-0.2 percent) year
types. These very slight changes are generally due to CalSim-II model sensitivity to random
small fluctuations (e.g., modeling artifacts such as a step threshold for an operational rule that is
either met or not met) at a few timesteps. These small fluctuations are carried forward
throughout the simulation time period, resulting in minor differences between scenarios. On
average, the With Project scenario would result in a 0.2 percent reduction in long-term average
OMR flows under existing conditions and a 0.1 percent reduction under future conditions. This
represents a change that is minor and within the uncertainty range of the model. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded.
Table 3.20-23 presents the simulated previous month X2 position for the With Project scenario
as it compares to the existing and future conditions. This table illustrates that there would be no
change in location of the position of the X2 low salinity zone. The impact would be less than
significant because water quality standards would not be violated, and surface water quality
would otherwise not be substantially degraded.
Impact Hydro-1 in Section 3.12.3.4 presents the simulated mean annual flow exported from the
Jones Pumping Plant (CVP exports) and Banks Pumping Plan (SWP exports) for the With
Project scenario compared to the existing and future baseline conditions. Simulated flows at
Jones Pumping Plant show minimal variability by water year type, primarily a result of only
minor changes in monthly flows and storage throughout the CVP system in CalSim-II. On
average, annual pumping exports are modeled to be 0.2 percent less With Project under
existing conditions and exactly the same under future conditions relative to baseline conditions.
Simulated flows at Banks Pumping Plant also show minimal variability by water year type,
primarily a result of only minor changes in monthly flows and storage throughout the SWP
system in CalSim-II. Annual average modeled pumping exports are 0.1 percent less With
Project under existing conditions and future conditions relative to baseline conditions. These
changes are minimal and within the uncertainty range of the model. Operation With Project
would not substantially alter export pumping, and thus would not significantly alter Delta interior
hydrodynamics that could influence water quality. This impact would be less than significant
because water quality standards would not be violated, and surface water quality would
otherwise not be substantially degraded.
Under Alternative A, Valley Water would deliver 2,000 acre-feet of CVP contract water as IL4
water supply for refuges in Below Normal water years. Existing refuge deliveries are made from
CVPIA water, and there would be no introduction of additional water quality constituents to the
refuges. The increase in deliveries is only two percent of the quantity of water required to meet
the full IL4 water supply for the San Joaquin Valley, and the resultant changes to surface and
subsurface return flows to the San Joaquin River hydrology is negligible. This impact would be
less than significant because water quality standards would not be violated, and surface water
quality would otherwise not be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. As both the
Proposed Project and Alternative A would include the same roadway construction activities in
the San Joaquin River basin during construction, Alternative A would have the same impacts as
the Proposed Project during construction. During operation, the Proposed Project and
Alternative A would both result in minor changes in San Joaquin River hydrology and to the
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quantity, location, and timing of water diversions from the Delta. Alternative A would have similar
impacts as the Proposed Project during operation.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction
During construction of Alternative A, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water systems
consistent with existing conditions. There would be no change in CVP delivery patterns for
Valley Water as represented in CalSim II modeling and thus no changes in San Luis Reservoir
storage levels and water quality relative to baseline conditions. There would be no impact.
Operations
Under Alternative A, Valley Water would modify their delivery pattern of CVP water from San
Luis Reservoir to take more water in the spring months and less water in the later summer and
fall months. This operation would allow them to store higher quality water in the expanded
reservoir prior to a low point event in San Luis Reservoir. During a low point event, Valley Water
could reduce deliveries of low-quality water from San Luis Reservoir and instead withdraw
higher quality water from the expanded reservoir through the new tie in with the expanded
reservoir conveyance system. Operation of Alternative A would improve water supply treatability,
taste, and odor associated with low point events. This impact would be beneficial.
As discussed in Section 3.20.3.1, CalSim-II operations modeling for existing and future
conditions was carried out for a baseline scenario and a singular With Project scenario that
reflects the operations of the Proposed Project and all alternatives. Table 3.20-24 illustrates
simulated San Luis Reservoir storage for the With Project scenario compared to the existing
condition and future condition as a result of the shift in timing of CVP deliveries to Valley Water.
Substantial reduction of San Luis Reservoir storage could promote algae growth and result in
reduced DO levels, increasing cyanobacteria levels and associated taste and odor issues,
which would adversely affect beneficial uses. However, the With Project scenario would
generally result in slightly lower San Luis Reservoir storage from April through August and
slightly higher storage from September through February (no modeled storage change in
March). Based on the small changes in overall reservoir storage, as well as the minor increases
in storage during typical months with modeled low points events (September through
November), water quality in San Luis Reservoir is would not be substantially changed as a
result of Alternative A. This impact would be less than significant because water quality
standards would not be violated, and surface water quality would otherwise not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. During
construction, under both the Proposed Project and Alternative A there would be no change in
CVP delivery patterns for Valley Water and thus no changes in San Luis Reservoir storage
levels. Accordingly, Alternative A would have the same impacts as the Proposed Project during
construction. During operation, the Proposed Project and Alternative A would both result in
improved quality of water available to Valley Water during low point events and small changes in
San Luis Reservoir storage levels and corresponding water quality parameters. Alternative A
would have similar impacts as the Proposed Project during operation.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-67

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction
Alternative A would require clearing and/or grading activities that could result in alteration of
drainage patterns throughout the Project study area. Construction of the earthfill dam and
associated facilities (e.g., spillway, inlet/outlet works, pump station), borrow, disposal and
staging areas (e.g., CBA-3, RDA-1, SA-1) and permanent access roads (e.g., Frontage Road)
would result in alteration of about 119 channel segments equating to approximately 8,700 feet of
intermittent or ephemeral channel. While a number of these channels would be subject to
alteration of the existing drainage patterns, a number of the PAMMs specific to water quality
would be implemented to avoid or minimize alteration of drainage patterns in a manner that
would reduce the potential for sediment or other pollutants to have on-site or downstream
impacts. PAMM WQ-1 would be implemented to minimize or avoid use of equipment and
construction vehicles within these intermittent or ephemeral drainages in a manner that would
reduce the potential for modification to the bed and banks of these channels (e.g., rutting).
PAMM WQ-2 would be implemented to avoid or reduce placement of organic or inorganic
material at locations within staging, stockpiling or disposal areas that could have an adverse
effect on the bed and/or banks of these channels. PAMM WQ-5 would be implemented to
incorporate erosion control measures at locations within or in close proximity to channels in a
manner that would minimize or avoid alteration of drainage patterns. PAMM WQ-6 would be
implemented to avoid or minimize erosion and/or deposition of sediment that would result in an
alteration in the function of the channel to store or transport sediment. This impact would be less
than significant because erosion, siltation, and other pollutant impacts would not be substantial.
The construction of the pump station and water conveyance facilities would occur in upland
environments at locations where drainages have been avoided, or do not occur. Similarly, the
location of the powerline and associated facilities would require construction of pads for 26
power poles; the location of these pads would all be located at upland sites near ridgelines and
all drainage features would be avoided. As described under Impact WQ-1, the construction of
these facilities would incorporate the applicable BMPs and PAMMs to ensure drainages are
avoided. This impact would be less than significant.
As described under Impact WQ-1, the improvements to the property access roads would include
grading, drainage improvements and surfacing to existing roads that provide access to property
owners within the Project study area. While minor improvements to drainage structures (e.g.,
culverts), these would be subject to the BMPs described for Impact WQ-1 previously, and in
some instances would be expected to improve conditions where existing conditions have altered
drainage conditions over time in a manner that has resulted in ongoing erosion or deposition of
sediment. This would be a less than significant impact.
The restoration of 1.4 miles of North Fork Pacheco Creek downstream from the new dam site
would result in alteration of existing drainage patterns in portions of the channel that have been
inundated by the existing Pacheco Reservoir since 1939. Since that time, more than 1,000,000
cubic yards of sediment has accumulated within the inundation area of the existing Pacheco
Reservoir, much of that deposited on the historic channel and floodplain of the creek and
consisting of fine-grained easily transportable soil particles. While the goal of channel
restoration to support salmonid habitat and promote the reestablishment of other aspects of a
functional ecosystem (e.g., amphibians, riparian habitat), the construction efforts associated
with channel, floodplain and upland restoration would require the excavation of approximately
900,000 cubic yards over the course of the 2-phase construction process. The majority of
residual reservoir sediment is planned to be excavated and removed from the historic North
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Fork Pacheco Creek channel and 100-year floodplain in phase 1, though some residual
sediment would remain in the channel and 100-year floodplain to support native vegetation and
promote natural morphology.
No tools are available to quantify potential changes in turbidity based on alteration of drainage
patterns and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or
North Fork Pacheco Creek, so impacts are analyzed qualitatively. While the alteration of
drainage patterns through the excavation, removal, and placement of sediment of various sizes
would occur in a controlled manner, even with the above PAMMs this impact would be
significant because on- or off-site erosion and siltation impacts would be substantial. There is a
potential for storm events to occur during the construction period that have the capability to
mobilize and transport residual Pacheco Reservoir sediment from the construction site
downstream through North Fork Pacheco Creek (with North Fork Dam removed) and into
Pacheco Creek. When waters from these storm events flow through the channel altered by
restoration activities during phase 1, they may erode sediment, creating an additional source of
polluted (i.e., high turbidity) runoff that could result in siltation in Pacheco Creek. These impacts
would be temporary and likely of short duration given the hydrologic character of North Fork
Pacheco Creek. However, if high magnitude events were to occur in the early years of
construction before residual reservoir sediments left in the channel were stabilized, or if several
high magnitude events were to occur consecutively within a short duration and eroded already
saturated soils, they would likely produce substantial sources of polluted runoff (i.e., high
turbidity). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a described under Impact WQ-1 and in Section 3.20.3.5 would reduce
this impact by using physical measures and monitoring to minimize the potential for additional
sources of polluted (i.e., high turbidity) runoff to be released downstream following alteration of
the drainage of North Fork Pacheco Creek during construction. Even with this mitigation
measure in place, it is still possible that large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the restored bankfull channel) would
result in high flows with associated depths and velocities that would inundate the channel and
flood plains and erode sediment from the streambed and banks. This additional polluted runoff
would likely exceed both the CC Basin Plan numeric objective for turbidity (limited increases in
turbidity above a baseline as described in section 3.12.1.1), and the evaluation guideline for
turbidity applied by the CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU
of less than 25). There are no economically or ecologically feasible means of ensuring all
sediment from the restoration channel is removed and/or stabilized such that turbidity levels
would remain within CC Basin Plan objectives throughout the duration of construction.
Therefore, this impact would be significant and unavoidable.
Operations
The initial filling and subsequent operation of the expanded reservoir up to full pool elevation
would inundate 1,367 acres of the North Fork Pacheco Creek watershed, including about 1,026
segments of intermittent and ephemeral channel, including the mainstem of North Fork Pacheco
Creek and its tributaries. In total, approximately 31.7 linear miles of channel upstream from the
new dam would be subject to some degree of inundation and drawdown during operations.
Under Alternative A, the sediment supply available from the watershed would not change, but
the volume of storage in the expanded reservoir would increase relative to existing conditions,
which would increase the trapping efficiency, the residence time of sediment, and the volume of
sediment settling out of the flow behind the dam. Because of this additional settling, Alternative
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A would reduce the amount of sediment passed downstream to Pacheco Creek, and no
substantial additional sources of sediment would be passed downstream.
To varying degrees, inundation and periodic drawdown and refilling of the expanded reservoir
would affect the drainage patterns of the channels upstream from the new dam in the North
Fork Pacheco Creek watershed. The reservoir surface and the channel bed would interact at
elevations that varied over time, altering the drainage pattern of these channels through periodic
siltation and erosion. The sediment periodically stored at various locations in these channels
would be subject to scour, mobilization, and transport to some point downstream where an
equilibrium would occur over time. During high runoff events, these channels may be subject to
substantial erosion and siltation because their drainage patterns have been altered by the
expanded reservoir. In addition, high flow events may erode these channels and increase the
turbidity of water flowing into the expanded reservoir. Though the expanded reservoir will have
greater settling capacity than existing conditions as described above, this additional source of
polluted runoff (high turbidity water) would flow through the reservoir or over the spillway and be
passed downstream. This impact would be significant.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1b would be an out-of-kind mitigation
effort to reduce this impact by lowering the overall sediment load into the expanded reservoir.
In-channel or upland sediment erosion reduction measures would be implemented on channels
not subject to inundation, where possible. With implementation of Mitigation Measure WQ-1b,
this impact would be less than significant with mitigation.
Implementation of the Fixed Flow Regime in the restored channel of North Fork Pacheco Creek
channel after construction would continue to result in adjustments to the bed and bank of the
restored channel as physical and bioengineering measures mature over time. These
adjustments due to drainage area modifications would result in mobilization and transport of
sediment at a reduced scale than what is anticipated during construction, to a distance
downstream dependent on the type and nature of unregulated flow that would enter this channel
from tributaries downstream from the new dam. These impacts would be temporary, and the
level of channel adjustment in Pacheco Creek as a result of the Fixed Flow Regime would
decrease in the downstream direction as additional tributaries contribute flow and sediment
during runoff events. However, as the adjustments continue for some period of time after
construction, these impacts would continue to be transmitted downstream into Pacheco Creek
in a manner that would continue to be a source of pollution (i.e., high turbidity) under certain
type of flow events. This would be a significant impact because erosion and siltation impacts
would be substantial.
Mitigation and Level of Significance with Mitigation
Under Mitigation Measure WQ-1a, to reduce this impact, a sediment monitoring plan for
Pacheco Creek would be implemented that monitors sediment and turbidity in key reaches
downstream, establishes criteria to evaluate effects of construction and operation, and develops
strategies to address impacts through mechanical or operational methods. Through
implementation of this mitigation measure, the impact would be less than significant with
mitigation.
Comparison with Proposed Project
In comparison, to the Proposed Project, Alternative A would have similar impacts. During
construction without mitigation, the Proposed Project and Alternative A would both include
similar types of construction activities. For most construction activities, erosion, siltation, and
high turbidity impacts would be minimized through DIFs. The Proposed Project and Alternative A
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both include the excavation, removal, and placement of sediment from within the existing
reservoir; however, there is a potential for large storm events to mobilize and transport sediment
from the construction site downstream through North Fork Pacheco Creek (with North Fork Dam
removed) and into Pacheco Creek. With mitigation, construction impacts related to erosion,
siltation, and high turbidity would be reduced but both Alternative A and the Proposed Project
would likely result in significant erosion and siltation impacts. Accordingly, Alternative A would
have similar impacts as the Proposed Project during construction. During operation without
mitigation, the Proposed Project and Alternative A would subject the same acreage (1,367
acres) to reservoir inundation/drawdown and associated erosion and siltation processes. The
same mitigation measures would be applied to Alternative A and the Proposed Project. With
mitigation, Alternative A would have similar impacts as the Proposed Project during operation.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
Construction
Construction of Alternative A includes activities that would occur within the 100-year floodplain of
North Fork Pacheco Creek, including excavation of the restoration channel, excavation of the
new dam foundation, and excavation of conveyance facilities. Major construction activities
would be planned during the dry season when flood hazards are minimal. All areas designated
for stockpiling, staging, and disposal downstream from the proposed dam site are located above
the elevation of the 100-year floodplain of both North Fork Pacheco Creek and Pacheco Creek
and would not be subject to inundation during peak flow events less than the 100-year flood.
Impacts on sediment and turbidity are discussed in Impact WQ-1. There is minimal risk that
project inundation would risk release of any other pollutants. This impact would be less than
significant because within the flood hazard zones, risks of pollutant release other than sediment
would be minimal.
Alternative A is not located within a tsunami zone. There would be no impact.
A seiche is a standing wave that can develop within a large waterbody, such as a reservoir,
following a disturbance such as an earthquake or landslide. During construction, the reservoir
would be fully drained preceding removal of the existing North Fork Dam. The construction of a
coffer dam would be necessary to dewater the dam site construction area and divert seasonal
flows of North Fork Pacheco Creek via a diversion system. The dam site, including the
immediate area upstream, was chosen due to its inherent stability with respect to landslides.
While the coffer dam may provide some storage during seasonal runoff periods, there would be
no opportunity for a standing wave to develop that could result in a seiche. Therefore, there
would be no impact.
Operations
Once Alternative A is operational, facilities downstream from the new dam, including the pump
station, would be located out of the 100-year floodplain. The restoration channel, once
operational, may release sediment downstream as described in Impact WQ-1 and Impact WQ5. There is minimal risk that project inundation would risk release of any other pollutants. This
impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
A seiche can be caused by earthquake shaking or landslide deposits rapidly entering the water
body, adversely affecting shoreline resources. Seismic shaking intensity, or strong ground
motion that can cause seiches, is dependent on the distance between an area and the
earthquake epicenter, the earthquake magnitude, and the geologic conditions of the area. As
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described in Section 3.9.1.1, the nearest active fault, the Calaveras/Quien Sabe strike-slip fault
is located about 9 miles west of the Project study area. Operation of the expanded reservoir
would not change the likelihood of seismic activity that could cause a seiche; refer to discussion
of Impact Geo-1 in Section 3.9.3. In the event that seismic activity was to occur the design
freeboard of the proposed dam would accommodate any estimated run-up and thus would not
pose a significant hazard to the safety of the dam.
Seiches produced by landslides are the result of rockfall and landslides that move rapidly into
the water body. Adverse effects can include damages to impoundment structures including
dams. The potential for landslide caused seiches after dam construction was analyzed under
conditions when the reservoir reached its maximum elevation (Valley Water 2021). Three
landslides were identified in the general area of the east abutment of the dam site of
indeterminate age and activity level associated blue schist blocks. That study suggested that
additional investigation may be warranted to determine the potential for one or more of these
landslides reactivating in response to inundation of the expanded reservoir. This would be a
significant impact because within seiche zones, risks of pollutant release may be substantial as
a seiche generated wave could result in an uncontrolled discharge that could have the velocity
and volume to erode alluvial downstream, as well as undercut slopes in a manner that could
trigger landslides.
Mitigation and Level of Significance with Mitigation
Mitigation Measure Geo-1 would reduce this impact by requiring additional investigation of these
landslides that would provide information necessary to incorporate design criteria to minimize
the potential of initiating a landslide-related seiche in response to inundation of the expanded
reservoir. With implementation of this mitigation measure, this impact would be reduced to less
than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the risk associated with the release of pollutants due to inundation in flood hazard, tsunami, or
seiche zones described above, Alternative A would have similar impacts as the Proposed
Project during construction and during operations without and with mitigation.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
As described in Section 3.20.1, the primary and extended study areas considered under
Alternative A are subject to the following water quality control plans: CC Basin Plan, CV Basin
Plan, and Bay-Delta Plan.
Construction
Under Impact WQ-1, the impacts related to construction of Alternative A included in-depth
analysis of four water quality constituents with respect to compliance with the CV and CC Basin
Plans. These constituents are temperature, sediment and turbidity, pH, and toxicity (including oil
and grease). For the portion of Alternative A that would occur in Merced and Stanislaus
Counties and be subject to the CV Basin Plan, with the implementation of the BMPs and
PAMMs described in the respective sections under Impact WQ-1, no significant impacts were
identified that would result in conflict or obstruction of the implementation of the CV Basin Plan.
For the portion of Alternative A that would occur in Santa Clara and San Benito Counties and be
subject to the CC Basin Plan, with the implementation of the BMPs and PAMMs described in the
respective sections under Impact WQ-1, no significant impacts were identified related to pH and
toxicity that would result in conflict or obstruction of the implementation of the CC Basin Plan.
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For that portion of Alternative A that would occur in Santa Clara and San Benito Counties and be
subject to the CC Basin Plan, Impact WQ-1 describes the impacts during construction related to
temperature, and sediment and turbidity. Flows during construction would dewater portions of
Pacheco Creek and produce water temperatures that may adversely affect steelhead, thereby
impacting the cold freshwater habitat beneficial use. This could be in conflict with the CC Basin
Plan or obstruct its implementation by violating defined water quality objectives; therefore, it
would be a significant impact for some period of time during construction of Alternative A. Native
resident and anadromous fish would not be subject to increased temperatures as they would be
excluded from the system (PAMM Fish-1 and PAMM Fish-2, respectively), and other specialstatus resident native species can tolerate high water temperatures during construction.
However, since water temperatures would temporarily exceed the numeric water quality
standards developed by CCRWQCB in the 303(d) analysis, this impact would remain significant
and unavoidable. No mitigation is available to reduce the water quality impact to less than
significant because it is not feasible to construct Alternative A without dewatering the
construction area for the new dam. While the cofferdam would be used to route flows around
the construction site, it would not store water to maintain flows in Pacheco Creek due to dam
safety considerations.
The Alternative A construction activities related to dam removal and channel restoration would
temporarily discharge sediment into Pacheco Creek in quantities that could conflict with the CC
Basin Plan or obstruct its implementation by violating defined water quality objectives for
turbidity. This impact would be significant during construction.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1a would be developed and
implemented to reduce this impact. The mitigation measure would prioritize removal of residual
reservoir sediment during early construction phases, incorporate structures into the channel to
minimize erosion and promote settling of sediment, and incorporate a plan to monitor and
remove sediment deposited in Pacheco Creek that would result from construction and early
operational periods. With implementation of Mitigation Measure WQ-1a, turbidity levels in flows
from the construction site would be significantly reduced without the mitigation measure in
place, but high flows could still increase turbidity levels above the CC Basin Plan water quality
objectives. No further mitigation is feasible that could cost effectively achieve the objectives of
creation of functional habitat and removal or stabilization of all sediment in a matter that ensures
water quality objectives are met under anticipated flow conditions during construction.
Therefore, this impact would be significant and unavoidable.
There are no construction activities for that portion of Alternative A in the extended study area
subject to the Bay-Delta Plan, and therefore, there would be no conflict with the Bay-Delta Plan.
There would be no impact.
Operations
The impacts of operation of Alternative A on temperature, fecal coliform, DO, TDS, nitrates, and
pH of surface water within the primary study area are described under Impact WQ-1. With
implementation of the applicable BMPs and PAMMs described previously, impacts on
temperature, fecal coliform, DO, TDS, nitrates, and pH would not conflict with relevant water
quality control plans. These impacts would be less than significant because they would not
conflict with or obstruct implementation of the CC Basin Plan.
The impacts of operation of the Alternative A on sediment and turbidity are described under
Impact WQ-1 for shoreline erosion, Impact WQ-5 for erosion and siltation associated with
drainage pattern alterations, and Impact WQ-6 for sediment releases due to a seiche. Impacts
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from operation of Alternative A related to sediment and turbidity would be significant because
they could conflict with the CC Basin Plan standards for turbidity.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would reduce sediment and turbidity impacts described in Impact
WQ-1 and Impact WQ-5 by reducing the total load of sediment within the watershed. These
impacts would be less than significant with mitigation. Mitigation Measure WQ-1a would reduce
sediment and turbidity impacts described in Impact WQ-5 through implementation of sediment
monitoring and control measures that would continue to be in place in the initial years of
operation. This impact related to sediment and turbidity would be less than significant with
mitigation. Mitigation Measure Geo-1 would reduce sediment and turbidity impacts described in
Impact WQ-6 by requiring additional investigations to characterize landslides and incorporate
design criteria to minimize impacts. The impact related to seiches would be less than significant
with mitigation.
As described under Impact WQ-2, operations of Alternative A would not conflict with or obstruct
implementation of the water quality control plans with respect to groundwater. This impact would
be less than significant.
As described under Impacts WQ-3 and WQ-4, there would be minimal changes in water quality
as a result of Alternative A on water bodies subject to the Bay-Delta Plan. This impact would be
less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. During
construction without mitigation, as described above for Impact WQ-1, Alternative A would have
similar impacts as the Proposed Project and be in conflict with water quality control plans for
water temperature and sediment and turbidity. With mitigation, impacts would be reduced but
both Alternative A and the Proposed Project would likely result in turbidity levels in excess of CC
Basin Plan standards. As described above for Impacts WQ-1, WQ-2, WQ-3, WQ-4, WQ-5, and
WQ-6, Alternative A would have similar impacts as the Proposed Project during operations both
without and with mitigation, with the exception that the Fixed Flow Schedule would lead to
reduced impacts to water temperature and dissolved oxygen in some years.
Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction
The discussion of construction of Alternative B under this impact focuses on five water quality
constituents described similarly in both the CC and CV Basin Plans: temperature, sediment and
turbidity, pH, oil and grease, and toxicity. The discussion of other water quality constituents
described in Section 3.20.1.1 is excluded from the analysis of construction impacts as they are
unrelated to the activities described under Alternative B. There are no proposed facilities or
construction activities in any area subject to the Bay-Delta Plan.
Temperature
The applicable CC Basin Plan temperature water quality objective for cold and warm freshwater
habitat beneficial uses states that surface water temperatures shall not be increased by more
than 5°F above natural receiving water temperature. However, the definition of “natural receiving
water” temperature has not been established and there is debate as to what time period and
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watershed conditions the “natural receiving water” should reflect. The CCRWQB developed an
evaluation guideline for the CC Basin Plan water temperature general objective of inland
surface waters in the 303(d) analysis (SWRCB 2018a), classifying waters with temperatures
greater than a threshold of 70°F (21°C) as impaired for beneficial uses of cold freshwater
habitat, specifically for steelhead. To determine the significance of temperature impacts during
construction and operations, water temperatures in Pacheco Creek were evaluated against both
the “natural receiving water” numeric objective and the 303(d) evaluation guideline of
maintaining temperatures below 70°F (21°C). Impacts were considered significant if flows during
construction or releases from the expanded reservoir during long-term operations resulted in
mean monthly increases in natural receiving water of 5°F or greater, or if mean monthly water
temperatures exceeded 70°F (21°C) for a duration (i.e., number of months) or distance (number
of creek miles) greater than baseline conditions, which are not currently impaired for water
temperature. Since no measurements are available to characterize natural receiving water
temperatures of North Fork Pacheco Creek, reference mean monthly natural receiving water
temperatures available for Upper Coyote Creek listed in Table 3.20-5 were used to define
natural inflow reference conditions for analysis of water temperature impacts.
During construction of Alternative B, effects on water temperature would vary on a seasonal and
annual basis.
In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing conditions. There would be no change in water temperatures
compared to baseline conditions, under which operations do not cause a violation of water
quality standards. There would be no impact.
In the second winter season after construction begins, North Fork Dam would be removed, no
diversion system would be in place, and North Fork Pacheco Creek would flow uninhibited. The
receiving water temperature would not be altered relative to the natural state. In the remaining
years of construction, water entering the dam construction area would be handled by a diversion
system that would temporarily attenuate peak flows (by using a cofferdam to divert but not store
flow) but otherwise maintain a natural hydrograph. During winter months, natural inflows would
be routed around the construction site through the diversion system. Though peak flows may be
attenuated, water would not be stored, and the temperature of natural receiving waters would
not be increased. During summer months, North Fork Pacheco Creek is generally intermittent
with very low to no flow. Any inflow to the site would be routed around the cofferdam through the
diversion tunnel into North Fork Pacheco Creek downstream from the construction site. Water
would not be stored, and the temperature of natural receiving waters would not be increased.
The effect of water handling during construction on streamflow in Pacheco Creek is shown in
Section 3.12.3.4 Impact Hydro-1.
The effect of water handling during construction on water temperatures downstream in Pacheco
Creek is shown in Figure 3.20-6 and Figure 3.20-7 for existing and future conditions,
respectively. Water temperatures in Pacheco Creek were modeled in PCSHSM by assuming no
dam was in place for the entire simulation period, 17 and that the temperature of natural inflows
at the outlet of North Fork Pacheco Creek had reached equilibrium with air temperatures, similar
to what has been observed in Coyote Creek (see Figure 3.20-3). The water temperature is not
shown at a creek mile if it is simulated to be dry (less than 0.1 cfs) more than 50 percent of the
simulation period for that month. Mean monthly temperatures of natural inflows (i.e., water
The entire 82-year simulation period is used to model construction impacts. Because construction activities are anticipated to take
place over multiple years, multiple different water year types may be encountered through the duration of construction. Results are
summarized as long-term averages and by water year type to represent construction impacts on water temperature both on an
average basis, and if construction activities were to take place during a given water year type.

17
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temperature at creek mile 0) would not be greater than 5°F above the natural inflow (i.e.,
receiving water) reference temperatures listed in Table 3.20-5 in November through August. In
September and October, natural inflow would cease more than 50 percent of the time, and in
October, there is no reference natural inflow temperature data available. Temperature effects
would be negligible during winter months since all flows would be routed downstream without
changes in water temperature. In the months of June through August, mean water temperatures
would be elevated in upper Pacheco Creek relative to baseline conditions and percolation would
lead to no flow in Pacheco Creek downstream between creek miles 3 and 4. In September and
October, mean natural inflows would be relatively low in all tributaries to Pacheco Creek, leaving
the entire creek dry. In November and December, mean water temperatures would be similar to
baseline conditions, but percolation of the low magnitude mean natural inflows would lead to no
flow in Pacheco Creek downstream from creek mile 4.
Construction activities would not violate the numeric water quality objective for water
temperature as defined in the CC Basin Plan for cold and warm freshwater habitat beneficial
uses since the water temperature of natural receiving water would not be increased greater than
5°F at the point of discharge into Pacheco Creek. However, flows during construction have the
potential to dewater portions of Pacheco Creek and, through natural warming of water as it
flows downstream, produce mean water temperatures in excess of 70°F for consecutive months
throughout most of Pacheco Creek during summer months. These water temperatures may
adversely affect steelhead based on the water temperature evaluation guideline applied by the
CCRWQCB in the 303(d) analysis for, cold and warm freshwater habitat beneficial uses. This
impact would be significant because water quality could be substantially degraded.
Implementation of PAMM Fish-1, as fully described in Section 2.3.4, would include construction
of a functional barrier to prevent native resident fish access to lower North Fork Pacheco Creek
during construction and implementation of fish salvage operations to relocate native fish to
suitable habitats. Implementation of PAMM Fish-2, also described in Section 2.3.4, would trap
and transport anadromous fish in Pacheco Creek before warm summer temperatures and low
flows develop and/or use positive exclusion to redirect migrating anadromous fish away from
Pacheco Creek and back downstream into other Pajaro River tributaries. The two special status
native resident fish species described in 3.6.1.2 can tolerate high water temperatures
anticipated during construction conditions. Although anadromous fish would not be subject to
increased temperatures as they would be excluded from the system (PAMM Fish-2), other
native special-status resident fish species can tolerate high water temperatures during
construction. However, since water temperatures would temporarily exceed the numeric water
quality standards developed by CCRWQCB in the 303(d) analysis, this impact would remain
significant and unavoidable. No mitigation is available to reduce the water quality impact to less
than significant because it is not feasible to construct Alternative B without dewatering the
construction area for the new dam. While the cofferdam would be used to route flows around
the construction site, it would not store water to maintain flows in Pacheco Creek due to dam
safety considerations.
Sediment and Turbidity
Construction of the earthfill dam, including the spillway, inlet/outlet works, and pump station at
the upstream site, would require the excavation and transportation of large quantities of mineral
materials of various types, primarily from on-site borrow sources using access roads in close
proximity to the existing Pacheco Reservoir or North Fork Pacheco Creek. In addition, the
excavation of the dam site to a depth of 30 to 40 feet would require excavation of 2,477,500
cubic yards. Construction of an earthfill dam at this location would require 6,782,000 cubic yards
of earthfill mix,1,270,000 cubic yards of core material, and 780,000 cubic yards of filter and
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drain material. Excess excavated mineral materials not used for construction or restoration
purposes would be disposed of at one of two on-site disposal areas that have a combined
disposal volume of 2,500,000 cubic yards. The excavation, transport, and disposal of mineral
materials in close proximity to water bodies could result in an accidental release and
subsequent discharge of sediment or other pollutants (e.g., concrete, fuel) to the existing or
expanded Pacheco Reservoir, North Fork Pacheco Creek, or its tributaries.
In addition to the movement of materials, the exposure of 609 acres in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. Collectively, sediment could enter watercourses through several
means, including wind erosion, water erosion, and mechanical abrasion of earthen materials in
exposed work areas and from spillage from mechanical equipment and haul trucks. Borrow
areas, disposal areas and other exposed surfaces would be susceptible to erosion unless
properly managed or until stabilized by vegetation cover. With implementation of the DIFs
described below, this impact would be less than significant because water quality standards
would not be violated, and water quality would not otherwise be substantially degraded.
Alternative B includes construction of water conveyance facilities, including 10,300 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. With
implementation of the DIFs described below, this impact would be less than significant because
water quality standards would not be violated, and water quality would not otherwise be
substantially degraded.
Alternative B includes construction of a new electrical substation and 4.1 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 26 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 36,200 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. These construction activities have
the potential to disturb and mobilize sediment around pole pads, which could increase the
likelihood of that sediment being mobilized by flow events and being transported into local
drainages where they could increase turbidity. With implementation of the DIFs described below,
this impact would be less than significant because water quality standards would not be violated
and water quality would not be substantially degraded.
Alternative B includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The clearing and
excavation/grading associated with road construction would result in exposing bare soil/rock
that when exposed to water or wind could result in erosion to varying degrees (e.g., rills and
gullies). While most of these roads would be constructed in upland environments, in some
cases, there would be crossing of intermittent or ephemeral channels that may flow seasonally.
All road construction activities would be subject to PAMMS WQ-1, 2, 3, 4, 5 and 6 to minimize
delivery of sediment in a manner that would result in an increase turbidity to a receiving water.
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Temporary modifications and improvements (i.e., at-grade intersection with traffic signal and
roundabout) to the SR 152/Kaiser-Aetna Road intersection are proposed and would facilitate
access to the construction site for the new dam and associated facilities. The location of this
intersection and associated improvements is not outside the 100-year floodplain of Pacheco
Creek; therefore, some construction associated with the proposed interchange could result in
mobilization of sediment that could result in turbidity if a discharge to Pacheco Creek were to
occur. As described previously, all six of the PAMMs developed for water quality would be
implemented at all locations where there is potential for construction-related erosion to occur,
and all construction activities would incorporate the DIFs described below.
The construction of 1.6 miles of a new paved road system would connect Kaiser-Aetna Road to
the proposed dam and ancillary facilities. Construction of this road system would result in
excavation or placement of more than 90,000 cubic yards of material. Auxiliary access roads,
including a short road to access the Pacheco Conduit tie in, would require construction of about
3.8 miles of single lane aggregate surface road that would result in excavation or placement of
90,260 cubic yards, with about 3,630 cubic yards used to surface these roads.
Three existing property access road improvements are incorporated into Alternative B to allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. With implementation of the DIFs described below, impacts of road
improvements would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
This paragraph describes the DIFs relevant to the construction activities described above in this
section. A number of the DIFs identified in Section 3.20.3.1 would minimize the potential for an
uncontrolled or accidental release of sediment to a water body in a manner that would violate
water quality standards or substantially degrade water quality in Pacheco Creek or its tributaries
during construction activities described above. BMP BI-2 requires that routine use of vehicles
and equipment is avoided in water bodies that provide salmonid habitat between January 1 and
June 15 to ensure that water quality associated with equipment crossing does not increase
turbidity levels in excess of the CC Basin Plan. PAMM BI-4 and WQ-5 would be implemented
where applicable to provide native revegetation for both temporary and long-term erosion
control in consultation with a botanist or revegetation specialist. PAMM BI-7 would be used to
ensure stockpiles and other exposed mineral material surfaces are stabilized with sufficient
amount and type of geotextile or plastic that minimizes the potential for wind- or water-driven
erosion. PAMM WQ-1 would minimize the disturbance of construction equipment crossing
perennial and intermittent water bodies through the use of key corridors and armoring of the
crossing to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow,
staging and disposal area would be sited to minimize or avoid water bodies or drainage
features. PAMM WQ-3 requires stabilization of all construction entrances and exits to minimize
dirt being tracked to and from construction access routes. PAMM WQ-5 would use native seed
and other measures to control erosion around construction activities. PAMM WQ-6 requires
preparation, implementation, and monitoring elements of a SWPPP consistent with
requirements of the CWA NPDES permit.
Decommissioning of North Fork Dam under Alternative B includes removal of the dam
embankment to an elevation consistent with reestablishing a functional North Fork Pacheco
Creek channel, as well as removal of two bridges immediately downstream. All concrete
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associated with the dam face and bridges would be reduced to rubble and disposed of at an
approved off-site location. While the initial decommissioning efforts would occur during dry
conditions after the existing Pacheco Reservoir had been drawn down, it is likely that some
decommissioning activities would occur in a manner that could result in sediment discharges to
a water body that could increase turbidity above both the CC Basin Plan numeric objective for
turbidity (limited increases in turbidity above a baseline as described in section 3.12.1.1) and the
evaluation guideline for turbidity applied by the CCRWQCB in assessing Pacheco Creek for
turbidity impairment (NTU of less than 25). Although the DIFs applicable to this activity would
minimize or avoid discharges of sediment in a manner that would degrade surface water quality
during the period of time necessary to accomplish decommission activities, this would be a
significant impact because water quality standards could be violated, or water quality could
otherwise be substantially degraded.
Under Alternative B, about 1.4 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 900,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to on-site designated disposal areas or stabilized in areas outside the 100-year
floodplain of North Fork Pacheco Creek or its tributaries within the Project study area. The
channel restoration process would involve development of two additional channels necessary to
route the outflows from the expanded reservoir: a spillway return channel to convey flows to the
restoration channel, and an outlet works return channel sized to convey 3,000 cfs into the
restoration channel during emergency drawdown operations.
Construction of the restoration channel and return channels would result in excavation and
placement of rock and soil materials throughput this portion of the Project study area over the
course of several years. Most of the excavation and placement of material would occur during
the dry season, and the majority of residual reservoir sediment is planned to be excavated and
removed from the historic North Fork Pacheco Creek channel and 100-year floodplain in phase
1. The restoration channel would be excavated down to the elevation of historic alluvium, and
some residual sediment would remain in the channel and 100-year floodplain to support native
vegetation and promote natural morphology. The restoration channel streambed would consist
of alluvial material comprised of both coarse- and fine-grained material, and channel banks and
floodplains would be selectively stabilized with vegetation and other materials.
No tools are available to quantify potential changes in turbidity based on construction activities
and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or North Fork
Pacheco Creek, so impacts are analyzed qualitatively. There would be instances where this 1.4
miles of newly constructed restoration channel and floodplain would be subject to erosional
processes from water or wind events large storm events (e.g., storm events with a 2-year return
interval or greater that could exceed the capacity of the bankfull channel) would result in high
flows with associated depths and velocities that would inundate the channel and flood plains
and erode sediment from the streambed and banks. Though these high magnitude flow events
are generally infrequent with short durations (see Section 3.12.1.1), there is a likelihood they
could occur at some point during the multi-year construction period. If these events were to
occur towards the end of the construction period after disturbed sediment had consolidated and
vegetation had been established to stabilize soils throughout the restoration channel, they would
likely not produce high turbidity in the restoration channel in excess of CC Basin Plan
objectives. It is also probable that high flow events in North Fork Pacheco Creek would occur
concurrently with high flow events in other tributaries of Pacheco Creek (i.e., South Fork
Pacheco Creek and Cedar Creek), and high turbidity in flows downstream from the construction
site would not be discernible in Pacheco Creek.
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However, if high magnitude events were to occur in the early years of construction before
residual reservoir sediments left in the channel were stabilized or before vegetation established,
or if several high magnitude events were to occur consecutively within a short duration and
erode already saturated soils, they would likely result in high turbidity that would exceed both
the CC Basin Plan numeric objective for turbidity (limited increases in turbidity above a baseline
as described in section 3.12.1.1), and the evaluation guideline for turbidity applied by the
CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU of less than 25). This
would be a significant impact because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a, as described in Section 3.20.3.5, would be implemented to
minimize sediment releases that could subsequently result in increases in turbidity to receiving
waters downstream (e.g., Pacheco Creek) during removal of North Fork Dam and construction
of the restoration channel. Implementation of Residual Sediment Control and Management Plan
measures would result in the removal of the fine-grained residual reservoir sediments that have
the highest potential to mobilize during the initial years of construction. Deformable structures
would be placed throughout the restoration area to promote stream morphology, redirect high
flows away from deposited sediments not yet removed, and promote settling of fine sediment.
Monitoring in key reaches downstream in Pacheco Creek would be used to assess and address
potential downstream sediment impacts. Even with Mitigation Measure WQ-1a in place, high
flows in North Fork Pacheco Creek have the potential to mobilize fine sediment in a manner that
would increase turbidity levels above CC Basin Plan water quality objectives. No further
mitigation is feasible that could cost effectively achieve the objectives of creation of functional
habitat and removal or stabilization of all sediment in a matter that ensures water quality
objectives are met under high flow conditions during construction. Therefore, this impact would
remain significant and unavoidable.
pH
Construction of Alternative B would require 6,782,000 cubic yards of earthfill from on-site borrow
areas, 1,270,000 cubic yards of core material from on-site borrow areas, and 780,000 cubic
yards of filter and drain material from commercial sources. An accidental discharge of these
materials to a water body could result in a change in the pH of the receiving waters. BMP HM10 would ensure that these batch plants are located and appropriately sized to minimize the
potential for accidental discharge of these materials. PAMM WQ-4 would be implemented to
ensure that fresh concrete would be isolated from water until cured. This PAMM would also
require the use of designated concrete vehicle cleanout stations that would minimize the
potential for an accidental discharge or washout materials to a water body. Implementation of
PAMM WQ-6 would include provisions in the SWPPP for responding to accidental discharges of
materials that could result in a change to the pH of a waterbody. With the implementation of
these DIFs, this impact would be less than significant because water quality standards would
not be violated, and water quality would not be substantially degraded.
Toxicity, including Oil and Grease
Alternative B would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area. Over the course of the
construction period, more than 57,500 trips would be made by vehicles that use or carry toxic
materials or controlled substances that could degrade water quality if a discharge occurs. BMP
HM-6 would require that quantities of toxic materials, including fuels and lubricants would be
stored as far away as possible from surface waters with secondary containers capable of
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containing 110 percent of the primary containers. BMP HM-8 would require that no fueling or
servicing will be done in a waterway or immediate floodplain unless equipment in these
locations are not readily relocated (e.g., pumps, generators). BMP HM-10 would include
measures for prevention and response for accidental releases of fuels or other toxic
substances.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-6 would require that
measures be implemented to ensure that hazardous materials and toxic substances are
properly handled, and the quality of water resources is protected by all reasonable means.
With the implementation of these BMPs, this impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Operations
The discussion of operations of Alternative B under this impact focuses on effects in the primary
study area and the following water quality constituents; temperature, sediment and turbidity,
fecal coliform, dissolved oxygen, pH, and TDS as they are related to the CC and CV Basin
Plans. The discussion of other water quality constituents described in Section 3.20.1 are
excluded from the analysis of operations impacts as they are unrelated to the activities
described under Alternative B. Operations related effects on water quality in the secondary
study area are discussed in Impact WQ-3 and Impact WQ-4.
Temperature
An interpretation of the CC Basin Plan water quality objective applied for the 303(d) analysis
uses a temperature threshold of 70°F (21°C) to identify impairment for beneficial uses of cold
freshwater habitat specifically for rainbow trout.
Modeled mean monthly water temperature for operation of Alternative B for both existing (2017)
and future (2030) conditions at creek mile 0, creek mile 4, and creek mile 8 18 are presented in
Table 3.20-31 through Table 3.20-36 and mean monthly water temperatures by creek mile for
both existing and future conditions are shown in Figure 3.20-13 and Figure 3.20-14 respectively.
Modeled flow and water temperatures are based on the Fixed Flow Schedule as described in
Section 2.5.3.1. The outlet of the proposed earthfill dam would release flow into North Fork
Pacheco Creek approximately 1.7 miles upstream from the confluence of North Fork and South
Fork Pacheco Creek, or 1.4 miles upstream from the existing outlet of North Fork Dam.
In general, the temperature of flow released from the expanded reservoir would be relatively
constant at 50°F (10°C) throughout the year. Consequently, in all months, mean monthly release
temperatures are not greater than 5°F above the natural inflow reference temperatures from
Upper Coyote Creek listed in Table 3.20-5. Mean modeled water temperatures under existing
and future conditions are relatively similar to baseline conditions in cooler months (November
through April), when the increased length of the restored North Fork Pacheco Creek channel
Creek miles are shown on Figure 3.20-1; creek mile 0 is at the confluence of North Fork and South Fork Pacheco Creek
(excluding contributions from South Fork Pacheco Creek) and creek mile numbers increase from upstream to downstream.
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would have no influence on modeled water temperatures downstream in Pacheco Creek. In
May, June, and July, mean modeled water temperatures under Alternative B are slightly higher
on average (2° to 3°F greater under existing conditions and 2° to 3°F greater under future
conditions) than baseline conditions between creek miles 0 and 2. This is a function of flow
through the restored reach of North Fork Pacheco Creek creating a longer travel time between
when water is released from the expanded reservoir and when it enters Pacheco Creek at creek
mile 0, which in turn leads to warming of releases as flow continues downstream. Mean
modeled water temperatures under Alternative B and the baseline generally reach a similar
value near creek mile 6 in these months. From August through October, mean modeled water
temperatures in Pacheco Creek are similar to, or less than, water temperatures under the
baseline throughout Pacheco Creek. Alternative B would generally release water at 50°F (10°C),
suitable for cold and freshwater beneficial use, compared to the existing reservoir which
releases much warmer water as storage is depleted in later summer.
Overall, minimal changes are observed between the existing and future baselines and
Alternative B during summer months in Pacheco Creek, and Alternative B would result in more
linear creek miles with water temperatures below the impact threshold of 70°F (21°C) compared
to baseline conditions. This impact would be less than significant because water quality would
not be substantially degraded.
Operation of Alternative B includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water that has a warmer temperature
than the ambient expanded reservoir water, leading to warming of water in the expanded
reservoir and releases to North Fork Pacheco Creek. To reduce temperature effects on the
expanded reservoir, supplemental CVP inflows would not be conveyed into the expanded
reservoir during summer and fall months when CVP water from San Luis Reservoir may be
warm and of poor water quality. Supplemental CVP inflows would also be pumped into the
reservoir using the multi-level inlet/outlet structure at the highest submerged elevation. This
would generally avoid adding water into the cold-water pool in the lower elevations of the
expanded reservoir. Therefore, this impact of expanded reservoir temperatures would be less
than significant because water quality would not be substantially degraded.
Sediment and Turbidity
Operation of Alternative B would cause the water surface elevation of the expanded reservoir to
increase and decrease over time. As discussed under Impact Geo-6 in Section 3.9.3.3, the
effects of increased wave action and fluctuating water levels may lead to shoreline erosion
around the perimeter of the expanded reservoir, loading of fine sediment into the expanded
reservoir, increases in turbidity, and possible degradations in surface water quality in the
expanded reservoir, and under peak flow events in North Fork Pacheco Creek and Pacheco
Creek downstream. Over time, similar to the “bathtub ring” phenomena observed around the
shoreline of the existing Pacheco Reservoir and other reservoirs, the shoreline would erode to a
point where bedrock would become exposed, which would limit ongoing erosion and decrease
discharge of sediment into the reservoir. Within the portion not subject to clearing (Zone 3),
organic material cover and residual root strength of trees and brush would be expected to slow
down the erosional processes to some degree, but over time the decay of these residual
erosion inhibitors would result in exposure of underlaying soil and rock to shoreline erosion. This
impact would be significant because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would help to mitigate shoreline erosion impacts by reducing the
overall sediment load to the North Fork Pacheco Creek watershed. This would be accomplished
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by conducting a watershed improvement inventory within subwatersheds that offer opportunities
for in-channel or upland sediment reduction, channel stabilization. This inventory would form the
basis for developing a watershed-based sediment management plan that would implement
restoration activities (e.g., drainage improvement, channel and bank stabilization, revegetation,
and animal management strategies) intended to prevent or reduce erosional processes that
have negative impacts on water quality, receiving waters and beneficial uses. This plan would
include specific performance standards (including moving turbidity levels towards compliance
with CC Basin Plan objectives) and monitoring objectives intend to demonstrate effectiveness.
With implementation of Mitigation Measure WQ-1b, this impact would be less than significant
with mitigation.
Fecal Coliform
Alternative B would be operated under the Fixed Flow Schedule, which provides a continuous
release of water to North Fork Pacheco Creek in all months and all water year types. This flow
schedule would generally alter the total flow and water temperature in Pacheco Creek relative to
existing conditions. Modeled flow under the Alternative B for both existing and future conditions
at creek mile 0, creek mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section
3.12.3.4. In general, mean monthly flows in Pacheco Creek would be reduced in winter months
(December through April) relative to the baseline due to reduced spills from the expanded
reservoir. The reduction in mean monthly winter flows would be greatest (approximately 20
percent), near the confluence of North Fork and South Fork Pacheco Creek at creek mile 0 but
would decrease with longitudinal distance downstream as unregulated tributaries contribute flow
to Pacheco Creek during runoff conditions. In summer and late fall months (June through
November), mean monthly flows would be increased throughout Pacheco Creek due to the
higher magnitude releases from the expanded reservoir relative to the baseline. Higher flows
would have multiple beneficial effects, including diluting fecal coliform levels in Pacheco Creek
provided that the sources (e.g., septic systems, livestock use) of this constituent do not change
with respect to load and location. This impact would be less than significant because water
quality standards would not be violated, and water quality would not be substantially degraded.
Dissolved Oxygen
The initial filling of the expanded reservoir under Alternative B would inundate vegetated
portions of North Fork Pacheco Creek and surrounding floodplains and hill slopes. As described
in Section 3.5, inundation would be primarily in Zones 2 and 3 where partial or no clearing would
occur. The decomposition of organic matter from the flooded vegetation may have several
implications for reservoir water quality, including eutrophication and dissolved oxygen depletion
in the lower portion of the reservoir where water supply withdrawals may occur, and water is
released to North Fork Pacheco Creek. Alternative B includes selective vegetation clearing, as
described in Section 3.5, which would reduce the amount of vegetation that would remain after
clearing efforts in Zones 1 and 2 and subject to periodic inundation and exposure. Alternative B
also includes a hypolimnetic aeration system to increase dissolved oxygen concentrations in the
lower portion of the reservoir, reducing the impact of decaying vegetation on water quality. This
impact due to decaying vegetation would be less than significant because water quality
standards would not be violated, and water quality would not be substantially degraded.
Operation of Alternative B includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water quality constituents from San
Luis Reservoir into the expanded reservoir, including TDS and nitrates, and may introduce water
that has a warmer temperature than the ambient expanded reservoir water, leading to warming
of water in the expanded reservoir. Both of these effects may influence dissolved oxygen
concentrations in the expanded reservoir and in releases to North Fork Pacheco Creek. To
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reduce potential deleterious dissolved oxygen effects on the expanded reservoir, supplemental
CVP inflows would not be conveyed into the expanded reservoir during summer and fall months
when CVP water from San Luis Reservoir may be warm and of poor water quality and would be
pumped into the reservoir using the multi-level inlet/outlet structure at the highest submerged
elevation. This would generally avoid adding water into the cold-water pool in the lower
elevations of the expanded reservoir. To reduce the potential effects of low DO levels in the
expanded reservoir, a hypolimnetic aeration system would be installed in the lower portion of the
expanded reservoir to increase DO when necessary. In general, supplemental CVP inflows
would result in a long-term average blend of 61 percent natural inflow and 39 percent CVP
supplies by volume in the expanded reservoir. In combination with operational strategies
discussed above, the dilution of CVP supplies with natural inflow from the expanded reservoir
watershed would not degrade dissolved oxygen in the expanded reservoir or Pacheco Creek.
Therefore, this impact due to supplemental CVP water would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Alternative B would be operated under the Fixed Flow Schedule, which would provide a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
Modeled flow under Alternative B for both existing and future conditions at creek mile 0, creek
mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section 3.12.3.4. In summer
and late fall months (June through November) when dissolved oxygen is generally low in
Pacheco Creek, mean monthly flows would be increased throughout Pacheco Creek due to the
higher magnitude releases from the expanded reservoir relative to the baseline. Higher flows
would have multiple beneficial effects, including diluting any water quality constituents of
concern in the creek and generally increasing dissolved oxygen levels due to higher velocities
and greater potential for natural stream aeration. This impact of Fixed Flow Schedule would be
less than significant because water quality standards would not be violated, and water quality
would not be substantially degraded.
Total Dissolved Solids
Operation of Alternative B includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce TDS from San Luis Reservoir into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan does not include any specific water quality objectives for TDS for
inland surface waters, but it does state inland surface waters are considered suitable or
potentially suitable for municipal or domestic water supplies if TDS does not exceed 3,000 mg/L
(5,000 µS/cm). Based on measured data from San Luis Reservoir described in Section 3.20.1.2,
the mean monthly concentration of TDS as measured by electrical conductivity (ranging
throughout the year from a minimum of 528 µS/cm to a maximum of 572 µS/cm) does not
exceed the CC Basin Plan suitability threshold in any month, and the blended combination of
natural inflows and supplemental CVP inflows would not exceed the suitability threshold in the
reservoir or in releases to North Fork Pacheco Creek. This impact would be less than significant
because water quality standards would not be violated, and water quality would not be
substantially degraded.
Nitrates
Operation of Alternative B includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce nitrates from San Luis Reservoir into
the expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan specific water quality objective for municipal and domestic supply for
nitrate is the California Department of Public Health MCL for public water systems of 45 mg/L as
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nitrate or 10 mg/L as nitrogen. Based on measured data from San Luis Reservoir described in
Section 3.20.1.2, the mean monthly nitrate concentration as nitrate (ranging from 0.4 to 4.1
mg/L) is well below the CC Basin Plan suitability threshold of 45 mg/L in all months, and the
mean monthly nitrate concentration as nitrogen (ranging from 0.1 to 0.7 mg/L) is well below the
CC Basin Plan suitability threshold of 10 mg/L in all months. No measurements are available to
characterize the nitrate concentrations of natural inflows to North Fork Pacheco Creek but mean
(0.3 mg/L) and maximum (1.8 mg/L) nitrate as nitrogen measurements in Pacheco Creek at
Walnut Avenue as described in Section 3.20.1.1 were well below the CC Basin Plan suitability
threshold of 10 mg/L in all months. Based on these concentrations, the blended combination of
natural inflows and supplemental CVP inflows within the expanded reservoir would not exceed
the nitrate suitability threshold in the reservoir or in releases to North Fork Pacheco Creek. This
impact would be less than significant because water quality standards would not be violated,
and water quality would not be substantially degraded.
pH
Operation of Alternative B includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water with varying pH levels into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. As described in Section 3.20.1.1, the CC Basin Plan states pH must remain between 7.0
and 8.3, and changes in normal ambient pH levels shall not exceed 0.5 in fresh waters. Based
on measured data from San Luis Reservoir described in Section 3.20.1.2, the mean pH falls
within the CC Basin Plan minimum and maximum numeric criteria in all months and is within 0.5
of the mean values in Pacheco Creek in all months. The blended combination of natural inflows
and supplemental CVP inflows would meet the CC Basin Plan pH water quality objectives in the
reservoir and in releases to North Fork Pacheco Creek. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. During
construction without mitigation, water temperature, sediment and turbidity, pH, and toxicity
impacts would be similar under Alternative B and the Proposed Project. With mitigation,
construction impacts related to water temperature would be similar, and construction impacts
related to sediment and turbidity would be reduced but both Alternative B and the Proposed
Project would likely result in turbidity levels in excess of CC Basin Plan standards. During
operation without mitigation, sediment and turbidity, fecal coliform, dissolved oxygen, TDS and
nitrates (via blend from San Luis Reservoir), and pH under Alternative B would have similar
impacts as the Proposed Project. Considering water temperature, Alternative B would operate
based on the Fixed Flow Schedule, would in Above Normal and Critical years provide higher
magnitude releases during summer months than the Proposed Project, and would not be
subject to dryback, resulting in cooler water in those years that more frequently met the CC
Basin Plan water temperature evaluation guidelines as applied in the 303(d) analysis. This flow
regime would also result in higher DO concentrations in those years due to increased stream
reaeration. Alternative B would have slightly more beneficial effects on water temperature and
DO than the Proposed Project. Both without and with mitigation, operations impacts related to
sediment and turbidity from shoreline erosion would be similar.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
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Construction
Under Alternative B, the existing North Fork Dam would be removed, and a temporary
cofferdam and bypass structure would be constructed to route flows around the construction site
and downstream to Pacheco Creek. In the summer of the second year of construction, the North
Fork Dam would no longer be able to store seasonal inflow and release it throughout the
summer for the purpose of percolation and groundwater recharge. Flows in Pacheco Creek
would temporarily (for approximately 6 years) revert to an unimpaired flow condition, with higher
flows in winter months (January through March) of wet years and little to no flow in summer
months of most years. This would likely result in decreases to groundwater storage in subbasins
below Pacheco Creek and effects on groundwater quality.
Impacts to groundwater levels due to flow regimes during construction are described in Section
3.12.3.4 in Impact Hydro-1 (surface water as a source for percolation) and Impact Hydro-2
(groundwater storage), and reductions in groundwater storage are likely to be minor and are not
likely to concentrate water quality constituents of concern in groundwater due to lower volumes.
In addition, water quality constituents within the natural inflow to North Fork Pacheco Creek
would not be altered relative to the existing condition during construction. There are no known
water quality constituents of concern within the natural inflow, and there would be no increase in
groundwater quality constituents of concern that could impact beneficial uses as listed in
Section 3.20.1.1. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Operations
Under Alternative B, the expanded reservoir would be operated under the Fixed Flow Schedule,
which would provide a continuous release of water to North Fork Pacheco Creek in all months.
Releases would be reduced to 2 cfs in winter months if South Fork Pacheco Creek exceeded
the flow targets, and consistent releases of between 12 and 14 cfs would be provided in June
through October. These releases would provide a continuous flow of water into Pacheco Creek,
resulting in continuous recharge of water from Pacheco Creek into the underlying groundwater
subbasins, and as a result, higher groundwater storage levels compared to baseline conditions
(see Impact Hydro-2 in Section 3.12.3.4 for modeled changes in recharge and groundwater
storage levels). The water quality of natural inflow to the reservoir would generally be good due
to the undeveloped nature of the North Fork Pacheco Creek watershed, with no concentrated
water quality constituents of concern. Supplemental CVP inflows to the expanded reservoir
would generally meet the CC Basin Plan groundwater quality objectives for agricultural and
municipal and domestic beneficial uses and the North San Benito County SNMP GBPOs based
on existing data from San Luis Reservoir, including for TDS and nitrates as described in Section
3.20.1.2.
Releases from the expanded reservoir that included blended contributions of natural inflow and
supplemental CVP inflow would meet groundwater quality objectives. Both Valley Water and
SBCWD currently recharge CVP water delivered directly from San Luis Reservoir into
groundwater basins throughout their respective service areas. Valley Water recharged
groundwater basins with at least 70,000 acre-feet of imported supplies (CVP and SWP) in 2018
(Valley Water 2019), while SBCWD has reported percolation of between 2,500 acre-feet and
5,000 acre-feet per year of CVP water since 2017 (SBCWD 2019). There is no evidence these
actions contribute to groundwater quality degradation. Increased recharge into the groundwater
subbasins underlying Pacheco Creek would have beneficial effects on groundwater quality by
increasing the inflow of suitable quality surface water and potentially diluting any water quality
constituents in the groundwater subbasins. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-86

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. During
construction, the Proposed Project and Alternative B would both reduce Pacheco Creek flows
during summer months thereby reducing groundwater recharge. However, considering that
there are no known water quality constituents of concern within the natural inflow, Alternative B
would have similar impacts as the Proposed Project during construction. During operation, the
Proposed Project and Alternative B would both increase the reliability flows within Pacheco
Creek during summer months thereby increasing groundwater recharge. Considering that
blended contributions of natural inflow and supplemental CVP inflow are anticipated to meet
groundwater quality objectives, Alternative B would have similar impacts as the Proposed
Project during operation.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows.
Construction
During construction of Alternative B, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water system,
including imported water from the Delta, consistent with the baseline conditions. There would be
no change in CVP deliveries for Valley Water, no changes in SWP deliveries for Valley Water,
and thus no changes in Delta interior flows and no change in IL4 refuge water supply deliveries
relative to existing conditions. There would be no impact.
The improvement of 6.8 miles of access roads in watersheds tributary to the San Joaquin River
within Merced and Stanislaus Counties would require the use of heavy equipment and dump
trucks for grading, placement of road aggregate and minor drainage modifications (e.g., culvert
repair or replacement). This type of construction activity would result in exposure of bare soils
within the existing road prism. Development and subsequent restoration of material stockpile
areas and the presence of fuels, lubricants, and solid and liquid wastes could cause short-term
water quality impacts to ponds or intermittent and ephemeral drainages. BMP HM-8 would
ensure that fueling and servicing of construction equipment and vehicles would not occur in
close proximity to water bodies. PAMM HM-6 and BMP HM-10 would ensure that hazardous
materials and other toxic substances used in conjunction with this element of Alternative B are
properly handled and trained personnel have the resources available to manage accidental
releases in a manner that protects the quality of water resources. PAMM BI-7 and PAMM WQ-2
would ensure that material stockpiles will be placed at locations and covered in a manner that
minimizes potential for discharge to a water body. PAMMs WQ-5 and WQ-6 would ensure that
the road improvements include adequate revegetation applicable to the site and incorporate
site-specific structural and operational BMPs to prevent and control impacts on runoff quality,
and procedures to be followed before each storm event consistent with the SWPPP. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded in the San Joaquin River
Basin.
Operations
Operation of Alternative B would result in modifications to the timing and magnitude of delivery
of CVP supplies from San Luis Reservoir to the Valley Water service area. These modifications
would result in minor changes to the quantity, location, and timing of water diversions from the
Delta. The parameters used to assess l changes in Delta water quality include Delta exports,
Old and Middle River Flows, and X2 standards. San Luis Reservoir storage is used to assess
changes in San Luis Reservoir water quality. As discussed in Section 3.20.3.1, CalSim-II
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operations modeling for existing and future conditions was carried out for a baseline scenario
and a singular With Project scenario that reflects the operations of the Project and all
alternatives.
Table 3.20-22 presents the simulated Old and Middle River flows for the With Project scenario
as it compares to existing and future conditions. There is some variability between the With
Project scenario and both existing and future conditions by water year type, with minor
decreases in flows under existing conditions in Above Normal (-0.2 percent), Below Normal (-0.6
percent), and Dry (-0.7 percent) year types, and minor decrease under future conditions in Wet
(-0.4 percent), Below Normal (-0.1 percent), Dry (-0.1 percent), and Critical (-0.2 percent) year
types. These very slight changes are generally due to CalSim-II model sensitivity to random
small fluctuations (e.g., modeling artifacts such as step threshold for an operational rule that is
either met or not met) at a few timesteps. These small fluctuations are carried forward
throughout the simulation time period, resulting in minor differences between scenarios. On
average, the With Project scenario would result in a 0.2 percent reduction in long-term average
OMR flows under existing conditions and a 0.1 percent reduction under future conditions. This
represents a change that is minor and within the uncertainty range of the model. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded.
Table 3.20-23 presents the simulated previous month X2 position for the With Project scenario
as it compares to the existing and future conditions. This table illustrates that there would be no
change in location of the position of the X2 low salinity zone. The impact would be less than
significant because water quality standards would not be violated, and surface water quality
would otherwise not be substantially degraded.
Impact Hydro-1 in Section 3.12.3.4 presents the simulated mean annual flow exported from the
Jones Pumping Plant (CVP exports) and Banks Pumping Plan (SWP exports) for the With
Project scenario compared to the existing and future baseline conditions. Simulated flows at
Jones Pumping Plant show minimal variability by water year type, primarily a result of only
minor changes in monthly flows and storage throughout the CVP system in CalSim-II. On
average, annual pumping exports are modeled to be 0.2 percent less With Project under
existing conditions and exactly the same under future conditions relative to baseline conditions.
Simulated flows at Banks Pumping Plant also show minimal variability by water year type,
primarily a result of only minor changes in monthly flows and storage throughout the SWP
system in CalSim-II. Annual average modeled pumping exports are 0.1 percent less With
Project under existing conditions and future conditions relative to baseline conditions. These
changes are minimal and within the uncertainty range of the model. Operation With Project
would not substantially alter export pumping, and thus would not significantly alter Delta interior
hydrodynamics that could influence water quality. This impact would be less than significant
because water quality standards would not be violated, and surface water quality would
otherwise not be substantially degraded.
Under Alternative B, Valley Water would deliver 2,000 acre-feet of CVP contract water as IL4
water supply for refuges in Below Normal water years. Existing refuge deliveries are made from
CVPIA water, and there would be no introduction of additional water quality constituents to the
refuges. The increase in deliveries is only two percent of the quantity of water required to meet
the full IL4 water supply for the San Joaquin Valley, and the resultant changes to surface and
subsurface return flows to the San Joaquin River hydrology is negligible. This impact would be
less than significant because water quality standards would not be violated, and surface water
quality would otherwise not be substantially degraded.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. As both the
Proposed Project and Alternative B would include the same roadway construction activities in
the San Joaquin River basin during construction, Alternative B would have the same impacts as
the Proposed Project during construction. During operation, the Proposed Project and
Alternative B would both result in minor changes in San Joaquin River hydrology and to the
quantity, location, and timing of water diversions from the Delta. Alternative B would have similar
impacts as the Proposed Project during operation.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction
During construction of Alternative B, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water systems
consistent with existing conditions. There would be no change in CVP delivery patterns for
Valley Water as represented in CalSim II modeling and thus no changes in San Luis Reservoir
storage levels and water quality relative to baseline conditions. There would be no impact.
Operations
Under Alternative B, Valley Water would modify their delivery pattern of CVP water from San
Luis Reservoir to take more water in the spring months and less water in the later summer and
fall months. This operation would allow them to store higher quality water in the expanded
reservoir prior to a low point event in San Luis Reservoir. During a low point event, Valley Water
could reduce deliveries of low-quality water from San Luis Reservoir and instead withdraw
higher quality water from the expanded reservoir through the new tie in with the expanded
reservoir conveyance system. Operation of Alternative B would improve water supply
treatability, taste, and odor associated with low point events. This impact would be beneficial.
As discussed in Section 3.20.3.1, CalSim-II operations modeling for existing and future
conditions was carried out for a baseline scenario and a singular With Project scenario that
reflects the operations of the Proposed Project and all alternatives. Table 3.20-24 illustrates
simulated San Luis Reservoir storage for the With Project scenario compared to the existing
condition and future condition as a result of the shift in timing of CVP deliveries to Valley Water.
Substantial reduction of San Luis Reservoir storage could promote algae growth and result in
reduced DO levels, increasing cyanobacteria levels and associated taste and odor issues,
which would adversely affect beneficial uses. However, the With Project scenario would
generally result in slightly lower San Luis Reservoir storage from April through August and
slightly higher storage from September through February (no modeled storage change in
March). Based on the small changes in overall reservoir storage, as well as the minor increases
in storage during typical with modeled low points events (September through November), water
quality in San Luis Reservoir is would not be substantially changed as a result of Alternative B.
This impact would be less than significant because water quality standards would not be
violated, and surface water quality would otherwise not be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. During
construction, under both the Proposed Project and Alternative B there would be no change in
CVP delivery patterns for Valley Water and thus no changes in San Luis Reservoir storage
levels. Accordingly, Alternative B would have the same impacts as the Proposed Project during
construction. During operation, the Proposed Project and Alternative B would both result in
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improved quality of water available to Valley Water during low point events and small changes in
San Luis Reservoir storage levels and corresponding water quality parameters. Alternative B
would have similar impacts as the Proposed Project during operation.

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction
Alternative B would require clearing and/or grading activities that could result in alteration of
drainage patterns throughout the Project study area. Construction of the earthfill dam and
associated facilities (e.g., spillway, inlet/outlet works, pump station), borrow, disposal and
staging areas (e.g., CBA-1, SBA-3, SA-11) and permanent access roads (e.g., Frontage Road)
would result in alteration of about 96 channel segments equating to approximately 6,700 feet of
intermittent or ephemeral channel. While a number of these channels would be subject to
alteration of the existing drainage patterns, a number of the PAMMs specific to water quality
would be implemented to avoid or minimize alteration of drainage patterns in a manner that
would reduce the potential for sediment or other pollutants to have on-site or downstream
impacts. PAMM WQ-1 would be implemented to minimize or avoid use of equipment and
construction vehicles within these intermittent or ephemeral drainages in a manner that would
reduce the potential for modification to the bed and banks of these channels (e.g., rutting).
PAMM WQ-2 would be implemented to avoid or reduce placement of organic or inorganic
material at locations within staging, stockpiling or disposal areas that could have an adverse
effect on the bed and/or banks of these channels. PAMM WQ-5 would be implemented to
incorporate erosion control measures at locations within or in close proximity to channels in a
manner that would minimize or avoid alteration of drainage patterns. PAMM WQ-6 would be
implemented to avoid or minimize erosion and/or deposition of sediment that would result in an
alteration in the function of the channel to store or transport sediment. This impact would be less
than significant because erosion, siltation, and other pollutant impacts would not be substation.
The construction of the pump station and water conveyance facilities would occur in upland
environments at locations where drainages have been avoided, or do not occur. Similarly, the
location of the powerline and associated facilities would require construction of pads for 26
power poles; the location of these pads would all be located at upland sites near ridgelines and
all drainage features would be avoided. As described under Impact WQ-1, the construction of
these facilities would incorporate the applicable BMPs and PAMMs to ensure drainages are
avoided. This impact would be less than significant.
As described under Impact WQ-1, the improvements to the property access roads would include
grading, drainage improvements and surfacing to existing roads that provide access to property
owners within the Project study area. While minor improvements to drainage structures (e.g.,
culverts), these would be subject to the BMPs described for Impact WQ-1 previously, and in
some instances would be expected to improve conditions where existing conditions have altered
drainage conditions over time in a manner that has resulted in ongoing erosion or deposition of
sediment. This would be a less than significant impact.
The restoration of 1.4 miles of North Fork Pacheco Creek downstream from the new dam site
would result in alteration of existing drainage patterns in portions of the channel that have been
inundated by the existing Pacheco Reservoir since 1939. Since that time, more than 1,000,000
cubic yards of sediment has accumulated within the inundation area of the existing Pacheco
Reservoir, much of that deposited on the historic channel and floodplain of the creek and
consisting of fine-grained easily transportable soil particles. While the goal of channel
restoration to support salmonid habitat and promote the reestablishment of other aspects of a
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functional ecosystem (e.g., amphibians, riparian habitat), the construction efforts associated
with channel, floodplain and upland restoration would require the excavation of approximately
900,000 cubic yards over the course of the 2-phase construction process. The majority of
residual sediment is planned to be excavated and removed from the historic North Fork
Pacheco Creek channel and 100-year floodplain in phase 1, though some residual sediment
would remain in the channel and 100-year floodplain to support native vegetation and promote
natural morphology.
No tools are available to quantify potential changes in turbidity based on alteration of drainage
patterns and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or
North Fork Pacheco Creek, so impacts are analyzed qualitatively. While the alteration of
drainage patterns through the excavation, removal, and placement of sediment of various sizes
would occur in a controlled manner, even with the above PAMMs this impact would be
significant because on- or off-site erosion and siltation impacts would be substantial there is a
potential for storm events to occur during the construction period that have the capability to
mobilize and transport residual Pacheco Reservoir sediment from the construction site
downstream through North Fork Pacheco Creek (with North Fork Dam removed) and into
Pacheco Creek. When waters from these storm events flow through the channel altered by
restoration activities during phase 1, they may erode sediment, creating an additional source of
polluted (i.e., high turbidity) runoff that could result in siltation in Pacheco Creek. These impacts
would be temporary and likely of short duration given the hydrologic character of North Fork
Pacheco Creek. However, if high magnitude events were to occur in the early years of
construction before residual reservoir sediments left in the channel were stabilized, or if several
high magnitude events were to occur consecutively within a short duration and eroded already
saturated soils, they would likely produce substantial sources of polluted runoff (i.e., high
turbidity). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a described under Impact WQ-1 and in Section 3.20.3.5 would reduce
this impact by using physical measures and monitoring to minimize the potential for additional
sources of polluted (i.e., high turbidity) runoff to be released downstream following alteration of
the drainage of North Fork Pacheco Creek during construction. Even with this mitigation
measure in place, it is still possible that large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the restored bankfull channel) would
result in high flows with associated depths and velocities that would inundate the channel and
flood plains and erode sediment from the streambed and banks. This additional polluted runoff
would likely exceed both the CC Basin Plan numeric objective for turbidity (limited increases in
turbidity above a baseline as described in section 3.12.1.1), and the evaluation guideline for
turbidity applied by the CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU
of less than 25). There are no economically or ecologically feasible means of ensuring all
sediment from the restoration channel is removed and/or stabilized such that turbidity levels
would remain within CC Basin Plan objectives throughout the duration of construction.
Therefore, this impact would be significant and unavoidable.
Operations
The initial filling and subsequent operation of the expanded reservoir up to full pool elevation
would inundate 1,072 acres of the North Fork Pacheco Creek watershed, including about 871
segments of intermittent and ephemeral channel, including the mainstem of North Fork Pacheco
Creek and its tributaries. In total, approximately 25.3 linear miles of channel upstream from the
new dam would be subject to some degree of inundation and drawdown during operations.
Under Alternative B, the sediment supply available from the watershed would not change, but
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the volume of storage in the expanded reservoir would increase relative to existing conditions,
which would increase the trapping efficiency, the residence time of sediment, and the volume of
sediment settling out of the flow behind the dam. Because of this additional settling, Alternative
B would reduce the amount of sediment passed downstream to Pacheco Creek, and no
substantial additional sources of sediment would be passed downstream.
To varying degrees, inundation and periodic drawdown and refilling of the expanded reservoir
would affect the drainage patterns of the channel upstream from the new dam in the North Fork
Pacheco Creek watershed. The reservoir surface and the channel bed would interact at
elevations that varied over time, altering the drainage pattern of these channels through periodic
siltation and erosion. The sediment periodically stored at various locations in these channels
would be subject to scour, mobilization, and transport to some point downstream where an
equilibrium would occur over time. During high runoff events, these channels may be subject to
substantial erosion and siltation because their drainage patterns have been altered by the
expanded reservoir. In addition, high flow events may erode these channels and increase the
turbidity of water flowing into the expanded reservoir. Though the expanded reservoir will have
greater settling capacity than existing conditions as described above, this additional source of
polluted runoff (high turbidity water) would flow through the reservoir or over the spillway and be
passed downstream. This impact would be significant.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1b would be an out-of-kind mitigation
effort to reduce this impact by lowering the overall sediment load into the expanded reservoir.
In-channel or upland sediment erosion reduction measures would be implemented on channels
not subject to inundation, where possible. With implementation of Mitigation Measure WQ-1b,
this impact would be less than significant with mitigation.
Implementation of the Fixed Flow Regime in the restored channel of North Fork Pacheco Creek
channel after construction would continue to result in adjustments to the bed and bank of the
restored channel as physical and bioengineering measures mature over time. These
adjustments could result in mobilization and transport of sediment at a reduced scale than what
is anticipated during construction, to a distance downstream dependent on the type and nature
of unregulated flow that would enter this channel from tributaries downstream from the new
dam. These impacts would be temporary, and the level of channel adjustment in Pacheco Creek
as a result of the Fixed Flow Regime would decrease in the downstream direction as additional
tributaries contribute flow and sediment during runoff events. However, as the adjustments
continue for some period of time after construction, these impacts would continue to be
transmitted downstream into Pacheco Creek in a manner that would continue to be a source of
pollution (i.e., high turbidity) under certain type of flow events. This would be a significant impact
because erosion and siltation impacts would be substantial.
Mitigation and Level of Significance with Mitigation
Under Mitigation Measure WQ-1a, to reduce this impact, a sediment monitoring plan for
Pacheco Creek would be implemented that monitors sediment and turbidity in key reaches
downstream, establishes criteria to evaluate effects of construction and operation, and develops
strategies to address impacts through mechanical or operational methods. Through
implementation of this mitigation measure, the impact would be less than significant with
mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impact. During
construction without mitigation, the Proposed Project and Alternative B would both include
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similar types of construction activities. For most construction activities, erosion, siltation, and
high turbidity impacts would be minimized through DIFs. The Proposed Project and Alternative
B both include the excavation, removal, and placement of sediment from within the existing
reservoir; however, there is a potential for large storm events to mobilize and transport sediment
from the construction site downstream through North Fork Pacheco Creek (with North Fork Dam
removed) and into Pacheco Creek. With mitigation, construction impacts related to erosion,
siltation, and high turbidity would be reduced but both Alternative B and the Proposed Project
would likely result in significant erosion and siltation impacts. The potential for these impacts
would be slightly less under Alternative B since the duration of construction activities would be
one year less under compared to the Proposed Project. Accordingly, Alternative B would have
less impacts as the Proposed Project during construction. During operation, Alternative B would
subject less acreage (1,072 acres) to reservoir inundation/drawdown and associated erosion
and siltation processes than the Proposed Project (1,367 acres). Therefore, during operation,
Alternative B would have less impact in comparison to the Proposed Project.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
Construction
Construction of Alternative B includes activities that would occur within the 100-year floodplain
of North Fork Pacheco Creek, including excavation of the restoration channel, excavation of the
new dam foundation, and excavation of conveyance facilities. Major construction activities
would be planned during the dry season when flood hazards are minimal. All areas designated
for stockpiling, staging, and disposal downstream from the proposed dam site are located above
the elevation of the 100-year floodplain of both North Fork Pacheco Creek and Pacheco Creek
and would not be subject to inundation during peak flow events less than the 100-year flood.
Impacts on sediment and turbidity are discussed in Impact WQ-1. There is minimal risk that
project inundation would risk release of any other pollutants. This impact would be less than
significant because within flood hazard zones, risks of pollutant release other than sediment
would be minimal.
Alternative B is not located within a tsunami zone. There would be no impact.
A seiche is a standing wave that can develop within a large waterbody, such as a reservoir,
following a disturbance such as an earthquake or landslide. During construction, the reservoir
would be fully drained preceding removal of the existing North Fork Dam. The construction of a
coffer dam would be necessary to dewater the dam site construction area and divert seasonal
flows of North Fork Pacheco Creek via a diversion system. The dam site, including the
immediate area upstream, was chosen due to its inherent stability with respect to landslides.
While the coffer dam may provide some storage during seasonal runoff periods, there would be
no opportunity for a standing wave to develop that could result in a seiche. Therefore, there
would be no impact.
Operations
Once Alternative B is operational, facilities downstream from the new dam, including the pump
station, would be located out of the 100-year floodplain. The restoration channel, once
operational, may release sediment downstream as described in Impact WQ-1 and Impact WQ5. There is minimal risk that project inundation would risk release of any other pollutants. This
impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
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A seiche can be caused by earthquake shaking or landslide deposits rapidly entering the water
body, adversely affecting shoreline resources. Seismic shaking intensity, or strong ground
motion that can cause seiches, is dependent on the distance between an area and the
earthquake epicenter, the earthquake magnitude, and the geologic conditions of the area. As
described in Section 3.9.1.1, the nearest active fault, the Calaveras/Quien Sabe strike-slip fault
is located about 9 miles west of the Project study area. Operation of the expanded reservoir
would not change the likelihood of seismic activity that could cause a seiche; refer to discussion
of Impact Geo-1 in Section 3.9.3. In the event that seismic activity was to occur, the design
freeboard of the proposed dam would accommodate any estimated run-up and thus would not
pose a significant hazard to the safety of the dam.
Seiches produced by landslides are the result of rockfall and landslides that move rapidly into
the water body. Adverse effects can include damages to impoundment structures including
dams The potential for landslide caused seiches after the dam is constructed was analyzed
under conditions when the reservoir has reached its maximum elevation (Valley Water 2021).
Three landslides were identified in the general area of the east abutment of the dam site of
indeterminate age and activity level associated blue schist blocks. That study suggested that
additional investigation may be warranted to determine the potential for one or more of these
landslides reactivating in response to inundation of the expanded reservoir. This would be a
significant impact because within seiche zones, risks of pollutant release may be substantial as
a seiche generated wave could result in an uncontrolled discharge that could have the velocity
and volume to erode alluvial downstream, as well as undercut slopes in a manner that could
trigger landslides.
Mitigation and Level of Significance with Mitigation
Mitigation Measure Geo-1 would reduce this impact by requiring additional investigation of these
landslides that would provide information necessary to incorporate design criteria to minimize
the potential of initiating a landslide-related seiche in response to inundation of the expanded
reservoir. With implementation of this mitigation measure, this impact would be reduced to less
than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have a similar impact. Considering
the risk associated with the release of pollutants due to inundation in flood hazard, tsunami, or
seiche zones described above, Alternative B would have a similar impact as the Proposed
Project during construction and during operations without and with mitigation.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
As described in Section 3.20.1, the primary and extended study areas considered under
Alternative B are subject to the following water quality control plans: CC Basin Plan, CV Basin
Plan, and Bay-Delta Plan.
Construction
Under Impact WQ-1, the impacts related to construction of Alternative B included in-depth
analysis of four water quality constituents with respect to compliance with the CV and CC Basin
Plans. These constituents are temperature, sediment and turbidity, pH, and toxicity (including oil
and grease). For the portion of Alternative B that would occur in Merced and Stanislaus
Counties and be subject to the CV Basin Plan, with the implementation of the BMPs and
PAMMs described in the respective sections under Impact WQ-1, no significant impacts were
identified that would result in conflict or obstruction of the implementation of the CV Basin Plan.
For the portion of Alternative B that would occur in Santa Clara and San Benito Counties and be
subject to the CC Basin Plan, with the implementation of the BMPs and PAMMs described in the
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respective sections under Impact WQ-1, no significant impacts were identified related to pH and
toxicity that would result in conflict or obstruction of the implementation of the CC Basin Plan
For that portion of Alternative B that would occur in Santa Clara and San Benito Counties and
be subject to the CC Basin Plan, Impact WQ-1 describes the impacts during construction
related to temperature, and sediment and turbidity. Flows during construction would dewater
portions of Pacheco Creek and produce water temperatures that may adversely affect
steelhead, thereby impacting the cold freshwater habitat beneficial use. This could be in conflict
with the CC Basin Plan or obstruct its implementation by violating defined water quality
objectives; therefore, it would be a significant impact for some period of time during construction
of Alternative B. Native resident and anadromous fish would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-1 and PAMM Fish-2,
respectively), and other special-status resident native species can tolerate high water
temperatures during construction. However, since water temperatures would temporarily exceed
the numeric water quality standards developed by CCRWQCB in the 303(d) analysis, this
impact would remain significant and unavoidable. No mitigation is available to reduce the water
quality impact to less than significant because it is not feasible to construct Alternative B without
dewatering the construction area for the new dam. While the cofferdam would be used to route
flows around the construction site, it would not store water to maintain flows in Pacheco Creek
due to dam safety considerations.
The Alternative B construction activities related to dam removal and channel restoration would
discharge sediment into Pacheco Creek in quantities that could conflict with the CC Basin Plan
or obstruct its implementation by violating defined water quality objectives.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1a would be developed to reduce this
impact. The mitigation measure would prioritize removal of residual reservoir sediment during
early construction phases, incorporate structures into the channel to minimize erosion and
promote settling of sediment, and incorporate a plan to monitor and remove sediment deposited
in Pacheco Creek that would result from construction and early operational periods. With
implementation of Mitigation Measure WQ-1a, turbidity levels in flows from the construction site
would be significantly reduced without the mitigation measure in place, but high flows could still
increase turbidity levels above the CC Basin Plan water quality objectives. No further mitigation
is feasible that could cost effectively achieve the objectives of creation of functional habitat and
removal or stabilization of all sediment in a matter that ensures water quality objectives are met
under anticipated flow conditions during construction. Therefore, this impact would be significant
and unavoidable.
There are no construction activities for that portion of Alternative B in the extended study area
subject to the Bay-Delta Plan, and therefore, there would be no conflict with the Bay-Delta Plan.
There would be no impact.
Operations
The impacts of operation of Alternative B on temperature, fecal coliform, DO, TDS, nitrates, and
pH of surface water within the primary study area are described under Impact WQ-1. With
implementation of the applicable BMPs and PAMMs described previously, impacts on
temperature, fecal coliform, DO, TDS, nitrates, and pH would not conflict with relevant water
quality control plans. These impacts would be less than significant because they would not
conflict with or obstruct implementation of the CC Basin Plan.
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The impacts of operation of Alternative B on sediment and turbidity are described under Impact
WQ-1 for shoreline erosion, Impact WQ-5 for erosion and siltation associated with drainage
pattern alterations, and Impact WQ-6 for sediment releases due to a seiche. Impacts from
operation of Alternative B related to sediment and turbidity would be significant because they
could conflict with the CC Basin Plan standards for turbidity.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would reduce sediment and turbidity impacts described in Impact
WQ-1 and Impact WQ-5 by reducing the total load of sediment within the watershed. These
impacts would be less than significant with mitigation. Mitigation Measure WQ-1a would reduce
sediment and turbidity impacts described in Impact WQ-5 through implementation of sediment
monitoring and control measures that would continue to be in place in the initial years of
operation. This impact related to sediment and turbidity would be less than significant with
mitigation. Mitigation Measure Geo-1 would reduce sediment and turbidity impacts described in
Impact WQ-6by requiring additional investigations to characterize landslides and incorporate
design criteria to minimize impacts. The impact related to seiches would be less than significant
with mitigation.
As described under Impact WQ-2, operations of Alternative B would not conflict with or obstruct
implementation of the water quality control plans with respect to groundwater. This impact would
be less than significant.
As described under Impacts WQ-3 and WQ-4, there would be minimal changes in water quality
as a result of Alternative B on water bodies subject to the Bay-Delta Plan. This impact would be
less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have less impact. As described
above under Impact WQ-1, Alternative B would have similar impacts as the Proposed Project
during construction without mitigation and with mitigation. As described above, for Impacts WQ1, WQ-2, WQ-3, WQ-4, and WQ-6, Alternative B would have similar impacts as the Proposed
Project during operations without mitigation, with the exception that the Fixed Flow Schedule
would lead to reduced impacts to water temperature and dissolved oxygen in some years. As
described above for Impact WQ-5, during operation without mitigation, Alternative B would
subject less acreage (1,072 acres) to reservoir inundation/drawdown and associated erosion
and siltation processes than the Proposed Project (1,367 acres). Both Alternative B and the
Proposed Project would be subject to Mitigation Measure WQ-1a and during operation with
mitigation, Alternative B would have less impact in comparison to the Proposed Project.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction
The discussion of construction of Alternative C under this impact focuses on five water quality
constituents described similarly in both the CC and CV Basin Plans: temperature, sediment and
turbidity, pH, oil and grease, and toxicity. The discussion of other water quality constituents
described in Section 3.20.1.1 is excluded from the analysis of construction impacts as they are
unrelated to the activities described under Alternative C. There are no proposed facilities or
construction activities in any area subject to the Bay-Delta Plan.
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Temperature
The applicable CC Basin Plan temperature water quality objective for cold and warm freshwater
habitat beneficial uses states that surface water temperatures shall not be increased by more
than 5°F above natural receiving water temperature. However, the definition of “natural receiving
water” temperature has not been established and there is debate as to what time period and
watershed conditions the “natural receiving water” should reflect. The CCRWQB developed an
evaluation guideline for the CC Basin Plan water temperature general objective of inland
surface waters in the 303(d) analysis (SWRCB 2018a), classifying waters with temperatures
greater than a threshold of 70°F (21°C) as impaired for beneficial uses of cold freshwater
habitat, specifically for steelhead. To determine the significance of temperature impacts during
construction and operations, water temperatures in Pacheco Creek were evaluated against both
the “natural receiving water” numeric objective and the 303(d) evaluation guideline of
maintaining temperatures below 70°F (21°C). Impacts were considered significant if flows during
construction or releases from the expanded reservoir during long-term operations resulted in
mean monthly increases in natural receiving water of 5°F or greater, or if mean monthly water
temperatures exceeded 70°F (21°C) for a duration (i.e., number of months) or distance (number
of creek miles) greater than baseline conditions, which are not currently impaired for water
temperature. Since no measurements are available to characterize natural receiving water
temperatures of North Fork Pacheco Creek, reference mean monthly natural receiving water
temperatures available for Upper Coyote Creek listed in Table 3.20-5 were used to define
natural inflow reference conditions for analysis of water temperature impacts.
During construction of Alternative C, effects on water temperature would vary on a seasonal and
annual basis.
In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing conditions. There would be no change in water temperatures
compared to baseline conditions, under which operations do not cause a violation of water
quality standards. There would be no impact.
In the second winter season after construction begins, North Fork Dam would be removed, no
diversion system would be in place, and North Fork Pacheco Creek would flow uninhibited. The
receiving water temperature would not be altered relative to the natural state. In the remaining
years of construction, water entering the dam construction area would be handled by a diversion
system that would temporarily attenuate peak flows (by using a cofferdam to divert but not store
flow) but otherwise maintain a natural hydrograph. During winter months, natural inflows would
be routed around the construction site through the diversion system. Though peak flows may be
attenuated, water would not be stored, and the temperature of natural receiving waters would
not be increased. During summer months, North Fork Pacheco Creek is generally intermittent
with very low to no flow. Any inflow to the site would be routed around the cofferdam through the
diversion tunnel into North Fork Pacheco Creek downstream from the construction site. Water
would not be stored, and the temperature of natural receiving waters would not be increased.
The effect of water handling during construction on streamflow in Pacheco Creek is shown in
Section 3.12.3.4 Impact Hydro-1.
The effect of water handling during construction on water temperatures downstream in Pacheco
Creek is shown in Figure 3.20-6 and Figure 3.20-7 for existing and future conditions,
respectively. Water temperatures in Pacheco Creek were modeled in PCSHSM by assuming no
dam was in place for the entire simulation period 19, and that the temperature of natural inflows
The entire 82-year simulation period is used to model construction impacts. Because construction activities are anticipated to take
place over multiple years, multiple different water year types may be encountered through the duration of construction. Results are

19
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at the outlet of North Fork Pacheco Creek had reached equilibrium with air temperatures, similar
to what has been observed in Coyote Creek (see Figure 3.20-3). The water temperature is not
shown at a creek mile if it is simulated to be dry (less than 0.1 cfs) more than 50 percent of the
simulation period for that month. Mean monthly temperatures of natural inflows (i.e., water
temperature at creek mile 0) would not be greater than 5°F above the natural inflow (i.e.,
receiving water) reference temperatures listed in Table 3.20-5 in November through August. In
September and October, natural inflow would cease more than 50 percent of the time, and in
October, there is no reference natural inflow temperature data available. Temperature effects
would be negligible during winter months since all flows would be routed downstream without
changes in water temperature. In the months of June through August, mean water temperatures
would be elevated in upper Pacheco Creek relative to baseline conditions and percolation would
lead to no flow in Pacheco Creek downstream between creek miles 3 and 4. In September and
October, mean natural inflows would be relatively low in all tributaries to Pacheco Creek, leaving
the entire creek dry. In November and December, mean water temperatures would be similar to
baseline conditions, but percolation of the low magnitude mean natural inflows would lead to no
flow in Pacheco Creek downstream from creek mile 4.
Construction activities would not violate the numeric water quality objective for water
temperature as defined in the CC Basin Plan for cold and warm freshwater habitat beneficial
uses since the water temperature of natural receiving water would not be increased greater than
5°F at the point of discharge into Pacheco Creek. However, flows during construction have the
potential to dewater portions of Pacheco Creek and, through natural warming of water as it
flows downstream, produce mean water temperatures in excess of 70°F for consecutive months
throughout most of Pacheco Creek during summer months. These water temperatures may
adversely affect steelhead based on the water temperature evaluation guideline applied by the
CCRWQCB in the 303(d) analysis for cold and warm freshwater habitat beneficial uses. This
impact would be significant because water quality could be substantially degraded.
Implementation of PAMM Fish-1, as fully described in Section 2.3.4, would include construction
of a functional barrier to prevent native resident fish access to lower North Fork Pacheco Creek
during construction and implementation of fish salvage operations to relocate native fish to
suitable habitats. Implementation of PAMM Fish-2, also described in Section 2.3.4, would use
trap and transport steelhead in Pacheco Creek before warm summer temperatures and low
flows develop and/or positive exclusion to redirect migrating adult steelhead away from Pacheco
Creek and back downstream into other Pajaro River tributaries. The two special status native
resident fish species described in 3.6.1.2 can tolerate high water temperatures anticipated
during construction conditions. Although steelhead would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-2), other native specialstatus resident fish species can tolerate high water temperatures during construction. However,
since water temperatures would temporarily exceed the numeric water quality standards
developed by CCRWQCB in the 303(d) analysis, this impact would remain significant and
unavoidable. No mitigation is available to reduce the water quality impact to less than significant
because it is not feasible to construct Alternative C without dewatering the construction area for
the new dam. While the cofferdam would be used to route flows around the construction site, it
would not store water to maintain flows in Pacheco Creek due to dam safety considerations.
Sediment and Turbidity
Construction of the hardfill dam, including the spillway, inlet/outlet works, and pump station at
the upstream site, would require the excavation and transportation of large quantities of mineral
summarized as long-term averages and by water year type to represent construction impacts on water temperature both on an
average basis, and if construction activities were to take place during a given water year type.
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materials of various types, primarily from on-site borrow sources using access roads in close
proximity to the existing Pacheco Reservoir or North Fork Pacheco Creek. In addition, the
excavation of the dam site to a depth of 20 to 70 feet would require excavation of 1,603,000
cubic yards. Construction of a hardfill dam at this location would require 4,213,300 cubic yards
of hardfill mix and 40,600 cubic yards of concrete, some of which would be processed for use as
hardfill mix. Excess excavated mineral materials not used for construction or restoration
purposes would be disposed of at one of three on-site disposal areas that have a combined
disposal volume of 4,900,000 cubic yards. The excavation, transport, and disposal of mineral
materials in close proximity to water bodies could result in an accidental release and
subsequent discharge of sediment or other pollutants (e.g., concrete, fuel) to the existing or
expanded Pacheco Reservoir, North Fork Pacheco Creek, or its tributaries.
In addition to the movement of materials, the exposure of 416 acres in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. Collectively, sediment could enter watercourses through several
means, including wind erosion, water erosion, and mechanical abrasion of earthen materials in
exposed work areas and from spillage from mechanical equipment and haul trucks. Borrow
areas, disposal areas and other exposed surfaces would be susceptible to erosion unless
properly managed or until stabilized by vegetation cover. With implementation of the DIFs
described below, this impact would be less than significant because water quality standards
would not be violated, and water quality would not otherwise be substantially degraded.
Alternative C includes construction of water conveyance facilities, including 5,200 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. With
implementation of the DIFs described below, this impact would be less than significant because
water quality standards would not be violated, and water quality would not otherwise be
substantially degraded.
Alternative C includes construction of a new electrical substation and 4.6 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. These construction activities have
the potential to disturb and mobilize sediment around pole pads, which could increase the
likelihood of that sediment being mobilized by flow events and being transported into local
drainages where they could increase turbidity. With implementation of the DIFs described below,
this impact would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
Alternative C includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The clearing and
excavation/grading associated with road construction would result in exposing bare soil/rock
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that when exposed to water or wind could result in erosion to varying degrees (e.g., rills and
gullies). While most of these roads would be constructed in upland environments, in some
cases, there would be crossing of intermittent or ephemeral channels that may flow seasonally.
All road construction activities would be subject to PAMMS WQ-1, 2, 3, 4, 5 and 6 to minimize
delivery of sediment in a manner that would result in an increase turbidity to a receiving water.
Temporary modifications and improvements (i.e., at-grade intersection with traffic signal and
widening of SR 152) to the SR 152/Kaiser-Aetna Road intersection are proposed and would
facilitate access to the construction site for the new dam and associated facilities. The location
of this intersection and associated improvements is not outside the 100-year floodplain of
Pacheco Creek; therefore, some construction associated with the proposed interchange could
result in mobilization of sediment that could result in turbidity if a discharge to Pacheco Creek
were to occur. As described previously, all six of the PAMMs developed for water quality would
be implemented at all locations where there is potential for construction-related erosion to occur,
and all construction activities would incorporate the DIFs described below.
The construction of 1.6 miles of a new paved road system 2 would connect Kaiser-Aetna Road
to the proposed dam crest and ancillary facilities. Construction of this road system would result
in excavation or placement of more than 86,000 cubic yards of material. Auxiliary access roads,
including a short road to access the Pacheco Conduit tie in, would require construction of about
1.7 miles of single lane aggregate surface road that would result in excavation or placement of
86,530 cubic yards, with about 1,560 cubic yards used to surface these roads.
Three existing property access road improvements are incorporated into Alternative C to allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. With implementation of the DIFs described below, impacts of road
improvements would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
This paragraph describes the DIFs relevant to the construction activities described above in this
section. A number of the DIFs identified in Section 3.20.3.1 would minimize the potential for an
uncontrolled or accidental release of sediment to a water body in a manner that would violate
water quality standards or substantially degrade water quality in Pacheco Creek or its tributaries
during construction activities described above. BMP BI-2 requires that routine use of vehicles
and equipment is avoided in water bodies that provide salmonid habitat between January 1 and
June 15 to ensure that water quality associated with equipment crossing does not increase
turbidity levels in excess of the CC Basin Plan. PAMM BI-4 and WQ-5 would be implemented
where applicable to provide native revegetation for both temporary and long-term erosion
control in consultation with a botanist or revegetation specialist. PAMM BI-7 would be used to
ensure stockpiles and other exposed mineral material surfaces are stabilized with sufficient
amount and type of geotextile or plastic that minimizes the potential for wind- or water-driven
erosion. PAMM WQ-1 would minimize the disturbance of construction equipment crossing
perennial and intermittent water bodies through the use of key corridors and armoring of the
crossing to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow,
staging and disposal area would be sited to minimize or avoid water bodies or drainage
features. PAMM WQ-3 requires stabilization of all construction entrances and exits to minimize
dirt being tracked to and from construction access routes. PAMM WQ-5 would use native seed
and other measures to control erosion around construction activities. PAMM WQ-6 requires
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preparation, implementation, and monitoring elements of a SWPPP consistent with
requirements of the CWA NPDES permit.
Decommissioning of North Fork Dam under Alternative C includes removal of the dam
embankment to an elevation consistent with reestablishing a functional North Fork Pacheco
Creek channel, as well as removal of two bridges immediately downstream. All concrete
associated with the dam face and bridges would be reduced to rubble and disposed of at an
approved off-site location. While the initial decommissioning efforts would occur during dry
conditions after the existing Pacheco Reservoir had been drawn down, it is likely that some
decommissioning activities would occur in a manner that could result in sediment discharges to
a water body that could increase turbidity above both the CC Basin Plan numeric objective for
turbidity (limited increases in turbidity above a baseline as described in section 3.12.1.1) and the
evaluation guideline for turbidity applied by the CCRWQCB in assessing Pacheco Creek for
turbidity impairment (NTU of less than 25). Although the DIFs applicable to this activity would
minimize or avoid discharges of sediment in a manner that would degrade surface water quality
during the period of time necessary to accomplish decommission activities, this would be a
significant impact because water quality standards could be violated, or water quality could
otherwise be substantially degraded.
Under Alternative C, about 0.5 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 300,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area would be excavated and either
transported to on-site designated disposal areas or stabilized in areas outside the 100-year
floodplain of North Fork Pacheco Creek or its tributaries within the Project study area. The
channel restoration process would involve development of two additional channels necessary to
route the outflows from the expanded reservoir: a spillway return channel to convey flows to the
restoration channel, and an outlet works return channel sized to convey 3,000 cfs into the
restoration channel during emergency drawdown operations.
Construction of the restoration channel and return channels would result in excavation and
placement of rock and soil materials throughput this portion of the Project study area over the
course of several years. Most of the excavation and placement of material would occur during
the dry season, and the majority of residual reservoir sediment is planned to be excavated and
removed from the historic North Fork Pacheco Creek channel and 100-year floodplain in phase
1. The restoration channel would be excavated down to the elevation of historic alluvium, and
some residual sediment would remain in the channel and 100-year floodplain to support native
vegetation and promote natural morphology. The restoration channel streambed would consist
of alluvial material comprised of both coarse- and fine-grained material, and channel banks and
floodplains would be selectively stabilized with vegetation and other materials.
No tools are available to quantify potential changes in turbidity based on construction activities
and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or North Fork
Pacheco Creek, so impacts are analyzed qualitatively. There would be instances where this 0.5
miles of newly constructed restoration channel and floodplain would be subject to erosional
processes from water or wind events. Large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the bankfull channel) would result in
high flows with associated depths and velocities that would inundate the channel and flood
plains and erode sediment from the streambed and banks. Though these high magnitude flow
events are generally infrequent with short durations (see Section 3.12.1.1), there is a likelihood
they could occur at some point during the multi-year construction period. If these events were to
occur towards the end of the construction period after disturbed sediment had consolidated and
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vegetation had been established to stabilize soils throughout the restoration channel, they would
likely not produce high turbidity in the restoration channel in excess of CC Basin Plan
objectives. It is also probable that high flow events in North Fork Pacheco Creek would occur
concurrently with high flow events in other tributaries of Pacheco Creek (i.e., South Fork
Pacheco Creek and Cedar Creek), and high turbidity in flows downstream from the construction
site would not be discernible in Pacheco Creek.
However, if high magnitude events were to occur in the early years of construction before
residual reservoir sediments left in the channel were stabilized or before vegetation established,
or if several high magnitude events were to occur consecutively within a short duration and
erode already saturated soils, they would likely result in high turbidity that would exceed both
the CC Basin Plan numeric objective for turbidity (limited increases in turbidity above a baseline
as described in section 3.12.1.1), and the evaluation guideline for turbidity applied by the
CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU of less than 25). This
would be a significant impact because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a, as described in Section 3.20.3.5 would be implemented to minimize
sediment releases that could subsequently result in increases in turbidity to receiving waters
downstream (e.g., Pacheco Creek) during removal of North Fork Dam and construction of the
restoration channel. Implementation of the Residual Sediment Control and Management Plan
measures would result in the removal of the fine-grained residual reservoir sediments that have
the highest potential to mobilize during the initial years of construction. Approximately 700,000
cubic yards of additional residual sediments deposited above the new dam site would be
excavated and placed in upland areas outside of the 100-year floodplain to minimize the
potential to pass sediment downstream during high flow events. Deformable structures would be
placed throughout the restoration area to promote stream morphology, redirect high flows away
from deposited sediments not yet removed, and promote settling of fine sediment. Monitoring in
key reaches downstream in Pacheco Creek would be used to assess and address potential
downstream sediment impacts. Even with Mitigation Measure WQ-1a in place, high flows in
North Fork Pacheco Creek have the potential to mobilize fine sediment in a manner that would
increase turbidity levels above CC Basin Plan water quality objectives. No further mitigation is
feasible that could cost effectively achieve the objectives of creation of functional habitat and
removal or stabilization of all sediment in a matter that ensures water quality objectives are met
under high flow conditions during construction. Therefore, this impact would remain significant
and unavoidable.
pH
Construction of Alternative C would require the use of batch plants to produce 40,600 cubic
yards of concrete and 4,213,300 cubic yards of hardfill mix. Both concrete and hardfill mix would
be transported from these on-site batch plants to the proposed dam site. An accidental
discharge of these materials to a water body could result in a change in the pH of the receiving
waters. BMP HM-10 would ensure that these batch plants are located and appropriately sized to
minimize the potential for accidental discharge of these materials. PAMM WQ-4 would be
implemented to ensure that fresh concrete would be isolated from water until cured. This PAMM
would also require the use of designated concrete vehicle cleanout stations that would minimize
the potential for an accidental discharge or washout materials to a water body. Implementation
of PAMM WQ-6 would include provisions in the SWPPP for responding to accidental discharges
of materials that could result in a change to the pH of a waterbody. With the implementation of
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these DIFs, this impact would be less than significant because water quality standards would
not be violated, and water quality would not be substantially degraded.
Toxicity, including Oil and Grease
Alternative C would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area. Over the course of the
construction period, more than 60,900 trips would be made by vehicles that use or carry toxic
materials or controlled substances that could degrade water quality if a discharge occurs. BMP
HM-6 would require that quantities of toxic materials, including fuels and lubricants would be
stored as far away as possible from surface waters with secondary containers capable of
containing 110 percent of the primary containers. BMP HM-8 would require that no fueling or
servicing will be done in a waterway or immediate floodplain unless equipment in these
locations are not readily relocated (e.g., pumps, generators). BMP HM-10 would include
measures for prevention and response for accidental releases of fuels or other toxic
substances.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-6 would require that
measures be implemented to ensure that hazardous materials and toxic substances are
properly handled, and the quality of water resources is protected by all reasonable means.
With the implementation of these BMPs, this impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Operations
The discussion of operations of Alternative C under this impact focuses on effects in the primary
study area and the following water quality constituents; temperature, sediment and turbidity,
fecal coliform, dissolved oxygen, pH, and TDS as they are related to the CC and CV Basin
Plans. The discussion of other water quality constituents described in Section 3.20.1 are
excluded from the analysis of operations impacts as they are unrelated to the activities
described under Alternative C. Operations related effects on water quality in the secondary
study area are discussed in Impact WQ-3 and Impact WQ-4.
Temperature
An interpretation of the CC Basin Plan water quality objective applied for the 303(d) analysis
uses a temperature threshold of 70°F (21°C) to identify impairment for beneficial uses of cold
freshwater habitat, specifically for rainbow trout.
Modeled mean monthly water temperature for operation of Alternative C for both existing (2017)
and future (2030) conditions at creek mile 0, creek mile 4, and creek mile 8 20 are presented in
Table 3.20-37 through Table 3.20-42 and mean monthly water temperatures by creek mile for
both existing and future conditions are shown in Figure 3.20-15 and Figure 3.20-16,
Creek miles are shown on Figure 3.20-1; creek mile 0 is at the confluence of North Fork and South Fork Pacheco Creek
(excluding contributions from South Fork Pacheco Creek) and creek mile numbers increase from upstream to downstream.
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respectively. Modeled flow and water temperatures are based on the Variable Flow Schedule as
described in Section 2.3.3.1. The outlet of the proposed hardfill dam would release flow into
North Fork Pacheco Creek approximately 0.8 mile upstream from the confluence of North Fork
and South Fork Pacheco Creek, or 0.5 mile upstream from the existing outlet of North Fork
Dam.
In general, the temperature of flow released from the expanded reservoir would be relatively
constant at 50°F (10°C) throughout the year. Consequently, in all months, mean monthly release
temperatures are not greater than 5°F above the natural inflow reference temperatures from
Upper Coyote Creek listed in Table 3.20-5. Mean modeled water temperatures under existing
and future conditions are relatively similar to baseline conditions in cooler months (November
through April), when the increased length of the restored North Fork Pacheco Creek channel
would have no influence on modeled water temperatures downstream in Pacheco Creek. In
May, June, and July, mean modeled water temperatures under Alternative C are slightly higher
on average (2° to 3°F greater under existing conditions and 2° to 3°F greater under future
conditions) than baseline conditions between creek miles 0 and 2. This is a function of flow
through the restored reach of North Fork Pacheco Creek creating a longer travel time between
when water is released from the expanded reservoir and when it enters Pacheco Creek at creek
mile 0, which in turn leads to warming of releases as flow continues downstream. Mean
modeled water temperatures under Alternative C and the baseline generally reach a similar
value near creek mile 6 in these months. From August through October, mean modeled water
temperatures in Pacheco Creek are similar to, or less than, water temperatures under the
baseline throughout Pacheco Creek. Alternative C would generally release water at 50°F
(10°C), suitable for cold freshwater beneficial use, compared to the existing reservoir which
releases much warmer water as storage is depleted in later summer.
Overall, minimal changes are observed between the existing and future baselines and
Alternative C during summer months in Pacheco Creek, and Alternative C would result in more
linear creek miles with water temperatures below the impact threshold of 70°F (21°C) compared
to baseline conditions. This impact would be less than significant because water quality would
not be substantially degraded.
In some Critical water years as governed by the PRII and based on trigger criteria identified in
the Alternatives Development and Project Description Appendix, Alternative C would reduce
releases from June through October to a flow rate (that would leave the lower portions of
Pacheco Creek dry (approximately downstream from creek mile 3). In these years, during the
months of June through October, Alternative C would release a maximum of either 2 cfs or a
continuous flow rate that would release the total volume of unimpaired inflows to the expanded
reservoir as measured between October of the prior year and June. These releases would be
approximately the same magnitude as or greater than those made under the baseline, but they
would be much colder due to the temperature buffering effects of the expanded reservoir, where
temperatures of 50°F or less are maintained at depths greater than 65 feet. Alternative C would
result in more linear creek miles with water temperatures below the impact threshold of 70°F
(21°C) compared to baseline conditions. This impact during Critical water years would be less
than significant because water quality would not be substantially degraded.
Operation of Alternative C includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water that has a warmer temperature
than the ambient expanded reservoir water, leading to warming of water in the expanded
reservoir and releases to North Fork Pacheco Creek. To reduce temperature effects on the
expanded reservoir, supplemental CVP inflows would not be conveyed into the expanded
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reservoir during summer and fall months when CVP water from San Luis Reservoir may be
warm and of poor water quality. Supplemental CVP inflows would also be pumped into the
reservoir using the multi-level inlet/outlet structure at the highest submerged elevation. This
would generally avoid adding water into the cold-water pool in the lower elevations of the
expanded reservoir. Therefore, this impact of expanded reservoir temperatures would be less
than significant because water quality would not be substantially degraded.
Sediment and Turbidity
In some years, as part of the Variable Flow Schedule, Alternative C would release an
environmental pulse flow in January, February, or March at a magnitude less than the bankfull
flow of Pacheco Creek (less than approximately 1,500 cfs). The flow would generally be timed
to coincide with the receding limb of natural peak flows in Pacheco Creek contributed by
unregulated tributaries when, as discussed in Section 3.20.1, turbidity levels are generally high.
Turbidity in the releases of the expanded reservoir would be very low due to the large size of the
reservoir, which allows fine sediments to settle to the reservoir bottom. Though environmental
pulse flows have the potential to temporarily increase turbidity in in Pacheco Creek by
increasing flow magnitude to a level that could suspend fine sediments that may have settled to
the channel bottom, the low turbidity within the release itself may also have a diluting effect on
turbidity within Pacheco Creek. Environmental pulse flows would also support channel forming
processes via scour and deposition of gravels and sediment bars downstream in Pacheco
Creek, which would help maintain a functional ecosystem. This impact of environmental pulse
flows would be less than significant because water quality standards would not be violated, and
water quality would not be substantially degraded.
Operation of Alternative C would cause the water surface elevation of the expanded reservoir to
increase and decrease over time. As discussed under Impact Geo-6 in Section 3.9.3.3, the
effects of increased wave action and fluctuating water levels may lead to shoreline erosion
around the perimeter of the expanded reservoir, loading of fine sediment into the expanded
reservoir, increases in turbidity, and possible degradations in surface water quality in the
expanded reservoir, and under peak flow events in North Fork Pacheco Creek and Pacheco
Creek downstream. Over time, similar to the “bathtub ring” phenomena observed around the
shoreline of the existing Pacheco Reservoir and other reservoirs, the shoreline would erode to a
point where bedrock would become exposed, which would limit ongoing erosion and decrease
discharge of sediment into the reservoir. Within the portion not subject to clearing (Zone 3),
organic material cover and residual root strength of trees and brush would be expected to slow
down the erosional processes to some degree, but over time the decay of these residual
erosion inhibitors would result in exposure of underlaying soil and rock to shoreline erosion. This
impact would be significant because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would help to mitigate shoreline erosion impacts by reducing the
overall sediment load to the North Fork Pacheco Creek watershed. This would be accomplished
by conducting a watershed improvement inventory within subwatersheds that offer opportunities
for in-channel or upland sediment reduction, channel stabilization. This inventory would form the
basis for developing a watershed-based sediment management plan that would implement
restoration activities (e.g., drainage improvement, channel and bank stabilization, revegetation,
and animal management strategies) intended to prevent or reduce erosional processes that
have negative impacts on water quality, receiving waters and beneficial uses. This plan would
include specific performance standards (including moving turbidity levels towards compliance
with CC Basin Plan objectives) and monitoring objectives intend to demonstrate effectiveness.
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With implementation of Mitigation Measure WQ-1b, this impact would be less than significant
with mitigation.
Fecal Coliform
Alternative C would be operated under the Variable Flow Schedule, which provides a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
This flow schedule would generally alter the total flow and water temperature in Pacheco Creek
relative to existing conditions. Modeled flow under Alternative C for both existing and future
conditions at creek mile 0, creek mile 4, and creek mile 8 are presented under Impact Hydro-1
in Section 3.12.3.4. In general, mean monthly flows in Pacheco Creek would be reduced in
winter months (December through April) relative to the baseline due to reduced spills from the
expanded reservoir. The reduction in mean monthly winter flows would be greatest
(approximately 20 percent), near the confluence of North Fork and South Fork Pacheco Creek
at creek mile 0 but would decrease with longitudinal distance downstream as unregulated
tributaries contribute flow to Pacheco Creek during runoff conditions. In summer and late fall
months (June through November), mean monthly flows would be increased throughout Pacheco
Creek due to the higher magnitude releases from the expanded reservoir relative to the
baseline. Higher flows would have multiple beneficial effects, including diluting fecal coliform
levels in Pacheco Creek provided that the sources (e.g., septic systems, livestock use) of this
constituent do not change with respect to load and location. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
Dissolved Oxygen
The initial filling of the expanded reservoir under Alternative C would inundate vegetated
portions of North Fork Pacheco Creek and surrounding floodplains and hill slopes. As described
in Section 3.5, inundation would be primarily in Zones 2 and 3 where partial or no clearing would
occur. The decomposition of organic matter from the flooded vegetation may have several
implications for reservoir water quality, including eutrophication and dissolved oxygen depletion
in the lower portion of the reservoir where water supply withdrawals may occur, and water is
released to North Fork Pacheco Creek. Alternative C includes selective vegetation clearing, as
described in Section 3.5, which would reduce the amount of vegetation that would remain after
clearing efforts in Zones 1 and 2 and subject to periodic inundation and exposure. Alternative C
also includes a hypolimnetic aeration system to increase dissolved oxygen concentrations in the
lower portion of the reservoir, reducing the impact of decaying vegetation on water quality. This
impact due to decaying vegetation would be less than significant because water quality
standards would not be violated, and water quality would not be substantially degraded.
Operation of Alternative C includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water quality constituents from San
Luis Reservoir into the expanded reservoir, including TDS and nitrates and may introduce water
that has a warmer temperature than the ambient expanded reservoir water, leading to warming
of water in the expanded reservoir. Both of these effects may influence dissolved oxygen
concentrations in the expanded reservoir and in releases to North Fork Pacheco Creek. To
reduce potential deleterious dissolved oxygen effects on the expanded reservoir, supplemental
CVP inflows would not be conveyed into the expanded reservoir during summer and fall months
when CVP water from San Luis Reservoir may be warm and of poor water quality and would be
pumped into the reservoir using the multi-level inlet/outlet structure at the highest submerged
elevation. This would generally avoid adding water into the cold-water pool in the lower
elevations of the expanded reservoir. To reduce the potential effects of low DO levels in the
expanded reservoir, a hypolimnetic aeration system would be installed in the lower portion of the
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expanded reservoir to increase DO when necessary. In general, supplemental CVP inflows
would result in a long-term average blend of 55 percent natural inflow and 45 percent CVP
supplies by volume in the expanded reservoir. In combination with operational strategies
discussed above, the dilution of CVP supplies with natural inflow from the expanded reservoir
watershed would not degrade dissolved oxygen in the expanded reservoir or Pacheco Creek.
Therefore, this impact due to supplemental CVP water would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Alternative C would be operated under the Variable Flow Schedule, which would provide a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
Modeled flow under Alternative C for both existing and future conditions at creek mile 0, creek
mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section 3.12.3.4. In summer
and late fall months (June through November) when dissolved oxygen is generally low in
Pacheco Creek, mean monthly flows would be increased throughout Pacheco Creek due to the
higher magnitude releases from the expanded reservoir relative to the baseline. Higher flows
would have multiple beneficial effects, including diluting any water quality constituents of
concern in the creek and generally increasing dissolved oxygen levels due to higher velocities
and greater potential for natural stream aeration. This impact of the Variable Flow Schedule
would be less than significant because water quality standards would not be violated, and water
quality would not be substantially degraded.
Total Dissolved Solids
Operation of Alternative C includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce TDS from San Luis Reservoir into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan does not include any specific water quality objectives for TDS for
inland surface waters, but it does state inland surface waters are considered suitable or
potentially suitable for municipal or domestic water supplies if TDS does not exceed 3,000 mg/L
(5,000 µS/cm). Based on measured data from San Luis Reservoir described in Section 3.20.1.2,
the mean monthly concentration of TDS as measured by electrical conductivity ranging
throughout the year from a minimum of 528 µS/cm to a maximum of 572 µS/cm) does not
exceed the CC Basin Plan suitability threshold in any month, and the blended combination of
natural inflows and supplemental CVP inflows would not exceed the suitability threshold in the
reservoir or in releases to North Fork Pacheco Creek. This impact would be less than significant
because water quality standards would not be violated, and water quality would not be
substantially degraded.
Nitrates
Operation of Alternative C includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce nitrates from San Luis Reservoir into
the expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan specific water quality objective for municipal and domestic supply for
nitrate is the California Department of Public Health MCL for public water systems of 45 mg/L as
nitrate or 10 mg/L as nitrogen. Based on measured data from San Luis Reservoir described in
Section 3.20.1.2, the mean monthly nitrate concentration as nitrate (ranging from 0.4 to 4.1
mg/L) is well below the CC Basin Plan suitability threshold of 45 mg/L in all months, and the
mean monthly nitrate concentration as nitrogen (ranging from 0.1 to 0.7 mg/L) is well below the
CC Basin Plan suitability threshold of 10 mg/L in all months. No measurements are available to
characterize the nitrate concentrations of natural inflows to North Fork Pacheco Creek but mean
(0.3 mg/L) and maximum (1.8 mg/L) nitrate as nitrogen measurements in Pacheco Creek at
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Walnut Avenue as described in Section 3.20.1.1 were well below the CC Basin Plan suitability
threshold of 10 mg/L in all months. Based on these concentrations, the blended combination of
natural inflows and supplemental CVP inflows within the expanded reservoir would not exceed
the nitrate suitability threshold in the reservoir or in releases to North Fork Pacheco Creek. This
impact would be less than significant because water quality standards would not be violated,
and water quality would not be substantially degraded.
pH
Operation of Alternative C includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water with varying pH levels into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. As described in Section 3.20.1.1, the CC Basin Plan states pH must remain between 7.0
and 8.3, and changes in normal ambient pH levels shall not exceed 0.5 in fresh waters. Based
on measured data from San Luis Reservoir described in Chapter 3.20.1.2, the mean pH falls
within the CC Basin Plan minimum and maximum numeric criteria in all months and is within 0.5
of the mean values in Pacheco Creek in all months. The blended combination of natural inflows
and supplemental CVP inflows would meet the CC Basin Plan pH water quality objectives in the
reservoir and in releases to North Fork Pacheco Creek. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, water
temperature, pH, and toxicity impacts would be similar under Alternative C and the Proposed
Project. Considering sediment and turbidity during construction without mitigation, Alternative C
would have more impact than the Proposed Project. Although the Proposed Project and
Alternative C would both include similar types of construction activities, and most impacts would
be minimized through DIFs, Alternative C would leave substantial amounts of fine-grained
residual reservoir sediment in place that would mobilize during high flows in North Fork Pacheco
Creek and increase turbidity levels above CC Basin Plan water quality objectives.
Implementation of Mitigation Measure WQ-1a includes removal of sediment upstream from the
new dam and channel restoration area, which would reduce impacts under Alternative C. The
cofferdam associated with Alternative C would also be located downstream from the majority of
sediment removal and other construction activities and would provide additional attenuation of
flows and associated settling of fine-grained sediment in comparison to the Proposed Project.
Accordingly, Alternative C would have less impact than the Proposed Project during construction
with mitigation for sediment and turbidity. Both without and with mitigation, operations impacts
related to temperature, sediment and turbidity, fecal coliform, dissolved oxygen, TDS and
nitrates (via blend from San Luis Reservoir), and pH would be similar.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
Construction
Under Alternative C, the existing North Fork Dam would be removed, and a temporary
cofferdam and bypass structure would be constructed to route flows around the construction site
and downstream to Pacheco Creek. In the summer of the second year of construction, the North
Fork Dam would no longer be able to store seasonal inflow and release it throughout the
summer for the purpose of percolation and groundwater recharge. Flows in Pacheco Creek
would temporarily (for approximately five years) revert to an unimpaired flow condition, with
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higher flows in winter months (January through March) of wet years and little to no flow in
summer months of most years. This would likely result in decreases to groundwater storage in
subbasins below Pacheco Creek and effects on groundwater quality.
Impacts to groundwater levels due to flow regimes during construction are described in Section
3.12.3.4 in Impact Hydro-1 (surface water as a source for percolation) and Impact Hydro-2
(groundwater storage). In general, though recharge through surface water percolation is
reduced during summer months in most years, recharge in winter months would continue
uninhibited, and reductions in groundwater storage are likely to be minor and are not likely to
concentrate water quality constituents of concern in groundwater due to lower volumes. In
addition, water quality constituents within the natural inflow to North Fork Pacheco Creek would
not be altered relative to the existing condition during construction. There are no known water
quality constituents of concern within the natural inflow, and there would be no increase in
groundwater quality constituents of concern that could impact beneficial uses as listed in
Section 3.20.1.1. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Operations
Under Alternative C, the expanded reservoir would be operated under the Variable Flow
Schedule, which would provide a continuous release of water to North Fork Pacheco Creek in
all months and all water year types. These releases would provide a continuous flow of water
into Pacheco Creek, resulting in continuous recharge of water from Pacheco Creek into the
underlying groundwater subbasins, and as a result, higher groundwater storage levels
compared to baseline conditions (see Impact Hydro-2 in Section 3.12.3.4 for modeled changes
in recharge and groundwater storage levels). The water quality of natural inflow to the reservoir
is would generally be good due to the undeveloped nature of the North Fork Pacheco Creek
watershed, with no concentrated water quality constituents of concern. Supplemental CVP
inflows to the expanded reservoir would generally meet the CC Basin Plan groundwater quality
objectives for agricultural and municipal and domestic beneficial uses and the North San Benito
County SNMP GBPOs based on existing data from San Luis Reservoir, including for TDS and
nitrates as described in Section 3.20.1.2.
Releases from the expanded reservoir that included blended contributions of natural inflow and
supplemental CVP inflow would meet groundwater quality objectives. Both Valley Water and
SBCWD currently recharge CVP water delivered directly from San Luis Reservoir into
groundwater basins throughout their respective service areas. Valley Water recharged
groundwater basins with at least 70,000 acre-feet of imported supplies (CVP and SWP) in 2018
(Valley Water 2019), while SBCWD has reported percolation of between 2,500 acre-feet and
5,000 acre-feet per year of CVP water since 2017 (SBCWD 2019). There is no evidence these
actions contribute to groundwater quality degradation. Increased recharge into the groundwater
subbasins underlying Pacheco Creek would have beneficial effects on groundwater quality by
increasing the inflow of suitable quality surface water and potentially diluting any water quality
constituents in the groundwater subbasins. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction, the Proposed Project and Alternative C would both reduce Pacheco Creek flows
during summer months thereby reducing groundwater recharge. However, considering that
there are no known water quality constituents of concern within the natural inflow, Alternative C
would have similar impacts as the Proposed Project during construction. During operation, the
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Proposed Project and Alternative C would both increase the reliability flows within Pacheco
Creek during summer months thereby increasing groundwater recharge. Considering that
blended contributions of natural inflow and supplemental CVP inflow are anticipated to meet
groundwater quality objectives, Alternative C would have similar impacts as the Proposed
Project during operation.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows.
Construction
During construction of Alternative C, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems, including imported water from the Delta, consistent with the baseline. There
would be no change in CVP deliveries for Valley Water and SBCWD, no changes in SWP
deliveries for Valley Water, and thus no changes in Delta interior flows and no change in IL4
refuge water supply deliveries relative to existing conditions. There would be no impact.
The improvement of 6.8 miles of access roads in watersheds tributary to the San Joaquin River
within Merced and Stanislaus Counties would require the use of heavy equipment and dump
trucks for grading, placement of road aggregate and minor drainage modifications (e.g., culvert
repair or replacement). This type of construction activity would result in exposure of bare soils
within the existing road prism. Development and subsequent restoration of material stockpile
areas and the presence of fuels, lubricants, and solid and liquid wastes could cause short-term
water quality impacts to ponds or intermittent and ephemeral drainages. BMP HM-8 would
ensure that fueling and servicing of construction equipment and vehicles would not occur in
close proximity to water bodies. PAMM HM-6 and BMP HM-10 would ensure that hazardous
materials and other toxic substances used in conjunction with this element of Alternative C are
properly handled and trained personnel have the resources available to manage accidental
releases in a manner that protects the quality of water resources. PAMM BI-7 and PAMM WQ-2
would ensure that material stockpiles will be placed at locations and covered in a manner that
minimizes potential for discharge to a water body. PAMMs WQ-5 and WQ-6 would ensure that
the road improvements include adequate revegetation applicable to the site and incorporate
site-specific structural and operational BMPs to prevent and control impacts on runoff quality,
and procedures to be followed before each storm event consistent with the SWPPP. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded in the San Joaquin River
Basin.
Operations
Operation of Alternative C would result in modifications to the timing and magnitude of delivery
of CVP supplies from San Luis Reservoir to the Valley Water and SBCWD service areas. These
modifications would result in minor changes to the quantity, location, and timing of water
diversions from the Delta. The parameters used to assess changes in Delta water quality
include Delta exports, Old and Middle River Flows, and X2 standards. San Luis Reservoir
storage is used to assess changes in San Luis Reservoir water quality. As discussed in Section
3.20.3.1, CalSim-II operations modeling for existing and future conditions was carried out for a
baseline scenario and a singular With Project scenario that reflects the operations of the Project
and all alternatives.
Table 3.20-22 presents the simulated Old and Middle River flows for the With Project scenario
as it compares to existing and future conditions. There is some variability between the With
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Project scenario and both existing and future conditions by water year type, with minor
decreases in flows under existing conditions in Above Normal (-0.2 percent), Below Normal (-0.6
percent), and Dry (-0.7 percent) year types, and minor decrease under future conditions in Wet
(-0.4 percent), Below Normal (-0.1 percent), Dry (-0.1 percent), and Critical (-0.2 percent) year
types. These very slight changes are generally due to CalSim-II model sensitivity to random
small fluctuations (e.g., modeling artifacts such as step threshold for an operational rule that is
either met or not met) at a few timesteps. These small fluctuations are carried forward
throughout the simulation time period, resulting in minor differences between scenarios. On
average, the With Project scenario would result in a 0.2 percent reduction in long-term average
OMR flows under existing conditions and a 0.1 percent reduction under future conditions. This
represents a change that is minor and within the uncertainty range of the model. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded.
Table 3.20-23 presents the simulated previous month X2 position for the With Project scenario
as it compares to the existing and future conditions. This table illustrates that there would be no
change in location of the position of the X2 low salinity zone. The impact would be less than
significant because water quality standards would not be violated, and surface water quality
would otherwise not be substantially degraded.
Impact Hydro-1 in Section 3.12.3.4 presents the simulated mean annual flow exported from the
Jones Pumping Plant (CVP exports) and Banks Pumping Plan (SWP exports) for the With
Project scenario compared to the existing and future baseline conditions. Simulated flows at
Jones Pumping Plant show minimal variability by water year type, primarily a result of only
minor changes in monthly flows and storage throughout the CVP system in CalSim-II. On
average, annual pumping exports are modeled to be 0.2 percent less With Project under
existing conditions and exactly the same under future conditions relative to baseline conditions.
Simulated flows at Banks Pumping Plant also show minimal variability by water year type,
primarily a result of only minor changes in monthly flows and storage throughout the SWP
system in CalSim-II. Annual average modeled pumping exports are 0.1 percent less With
Project under existing conditions and future conditions relative to baseline conditions. These
changes are minimal and within the uncertainty range of the model. Operation With Project
would not substantially alter export pumping, and thus would not significantly alter Delta interior
hydrodynamics that could influence water quality. This impact would be less than significant
because water quality standards would not be violated, and surface water quality would
otherwise not be substantially degraded.
Under Alternative C, Valley Water and SBCWD would deliver 2,000 acre-feet of CVP contract
water as IL4 water supply for refuges in Below Normal water years. Existing refuge deliveries
are made from CVPIA water, and there would be no introduction of additional water quality
constituents to the refuges. The increase in deliveries is only two percent of the quantity of
water required to meet the full IL4 water supply for the San Joaquin Valley, and the resultant
changes to surface and subsurface return flows to the San Joaquin River hydrology is
negligible. This impact would be less than significant because water quality standards would not
be violated, and surface water quality would otherwise not be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. As both the
Proposed Project and Alternative C would include the same roadway construction activities in
the San Joaquin River basin during construction, Alternative C would have the same impacts as
the Proposed Project during construction. During operation, the Proposed Project and
Alternative C would both result in minor changes in San Joaquin River hydrology and to the
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quantity, location, and timing of water diversions from the Delta. Alternative C would have similar
impacts as the Proposed Project during operation.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction
During construction of Alternative C, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water and SBCWD would continue to operate their
water systems consistent with the existing conditions. There would be no change in CVP
delivery patterns for Valley Water and SBCWD as represented in CalSim II modeling and thus
no changes in San Luis Reservoir storage levels and water quality relative to baseline
conditions. There would be no impact.
Operations
Under Alternative C, Valley Water and SBCWD would modify their delivery pattern of CVP water
from San Luis Reservoir to take more water in the spring months and less water in the later
summer and fall months. This operation would allow them to store higher quality water in the
expanded reservoir prior to a low point event in San Luis Reservoir. During a low point event,
Valley Water and SBCWD could reduce deliveries of low-quality water from San Luis Reservoir
and instead withdraw higher quality water from the expanded reservoir through the new tie in
with the expanded reservoir conveyance system. Operation of Alternative C would improve
water supply treatability, taste, and odor associated with low point events. This impact would be
beneficial.
As discussed in Section 3.20.3.1, CalSim-II operations modeling for existing and future
conditions was carried out for a baseline scenario and a singular With Project scenario that
reflects the operations of the Proposed Project and all alternatives. Table 3.20-24 illustrates
simulated San Luis Reservoir storage for the With Project scenario compared to the existing
condition and future condition as a result of the shift in timing of CVP deliveries to Valley Water
and SBCWD. Substantial reduction of San Luis Reservoir storage could promote algae growth
and result in reduced DO levels, increasing cyanobacteria levels and associated taste and odor
issues, which would adversely affect beneficial uses. However, the With Project scenario would
generally result in slightly lower San Luis Reservoir storage from April through August and
slightly higher storage from September through February (no modeled storage change in
March). Based on the small changes in overall reservoir storage, as well as the minor increases
in storage during typical months with modeled low points events (September through
November), water quality in San Luis Reservoir is would not be substantially changed as a
result of Alternative C. This impact would be less than significant because water quality
standards would not be violated, and surface water quality would otherwise not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. During
construction, under both the Proposed Project and Alternative C there would be no change in
CVP delivery patterns for Valley Water and SBCWD and thus no changes in San Luis Reservoir
storage levels. Accordingly, Alternative C would have the same impacts as the Proposed Project
during construction. During operation, the Proposed Project and Alternative C would both result
in improved quality of water available to Valley Water and SBCWD during low point events and
small changes in San Luis Reservoir storage levels and corresponding water quality
parameters. Alternative C would have similar impacts as the Proposed Project during operation.
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Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction
Alternative C would require clearing and/or grading activities that could result in alteration of
drainage patterns throughout the Project study area. Construction of the hardfill dam and
associated facilities (e.g., spillway, inlet/outlet works, pump station), borrow, disposal and
staging areas (e.g., SA-1 and SA-9) and permanent access roads (e.g., Frontage Road) would
result in alteration of about 73 channel segments equating to approximately 3,800 feet of
intermittent or ephemeral channel. While a number of these channels would be subject to
alteration of the existing drainage patterns, a number of the PAMMs specific to water quality
would be implemented to avoid or minimize alteration of drainage patterns in a manner that
would reduce the potential for sediment or other pollutants to have on-site or downstream
impacts. PAMM WQ-1 would be implemented to minimize or avoid use of equipment and
construction vehicles within these intermittent or ephemeral drainages in a manner that would
reduce the potential for modification to the bed and banks of these channels (e.g., rutting).
PAMM WQ-2 would be implemented to avoid or reduce placement of organic or inorganic
material at locations within staging, stockpiling or disposal areas that could have an adverse
effect on the bed and/or banks of these channels. PAMM WQ-5 would be implemented to
incorporate erosion control measures at locations within or in close proximity to channels in a
manner that would minimize or avoid alteration of drainage patterns. PAMM WQ-6 would be
implemented to avoid or minimize erosion and/or deposition of sediment that would result in an
alteration in the function of the channel to store or transport sediment. This impact would be less
than significant because erosion, siltation, and other pollutant impacts would not be substantial.
The construction of the pump station and water conveyance facilities would occur in upland
environments at locations where drainages have been avoided, or do not occur. Similarly, the
location of the powerline and associated facilities would require construction of pads for 29
power poles; the location of these pads would all be located at upland sites near ridgelines and
all drainage features would be avoided. As described under Impact WQ-1, the construction of
these facilities would incorporate the applicable BMPs and PAMMs to ensure drainages are
avoided. This impact would be less than significant.
As described under Impact WQ-1, the improvements to the property access roads would include
grading, drainage improvements and surfacing to existing roads that provide access to property
owners within the Project study area. While minor improvements to drainage structures (e.g.,
culverts), these would be subject to the BMPs described for Impact WQ-1 previously, and in
some instances would be expected to improve conditions where existing conditions have altered
drainage conditions over time in a manner that has resulted in ongoing erosion or deposition of
sediment. This would be a less than significant impact. The restoration of 0.5 miles of North
Fork Pacheco Creek downstream from the new dam site would result in alteration of existing
drainage patterns in portions of the channel that have been inundated by the existing Pacheco
Reservoir since 1939. Since that time, more than 1,000,000 cubic yards of sediment has
accumulated within the inundation area of the existing Pacheco Reservoir, much of that
deposited on the historic channel and floodplain of the creek and consisting of fine-grained
easily transportable soil particles. While the goal of channel restoration to support salmonid
habitat and promote the reestablishment of other aspects of a functional ecosystem (e.g.,
amphibians, riparian habitat), the construction efforts associated with channel, floodplain and
upland restoration would require the excavation of approximately 1,000,000 cubic yards over
the course of the 2-phase construction process. The majority of residual reservoir sediment is
planned to be excavated and removed from the historic North Fork Pacheco Creek channel and
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100-year floodplain in phase 1, though some residual sediment would still remain in the channel
and 100-year floodplain to support native vegetation and promote natural morphology.
An estimated 300,000 cubic yards would be excavated downstream from the new dam site and
either temporarily stockpiled or moved to disposal areas to create the restoration channel
downstream from the new dam. This would minimize the potential for flood flows during
construction to erode and mobilize fine residual reservoir sediments and transport them
downstream into Pacheco Creek.
No tools are available to quantify potential changes in turbidity based on alteration of drainage
patterns and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or
North Fork Pacheco Creek, so impacts are analyzed qualitatively. While the alteration of
drainage patterns through the excavation, removal, and placement of sediment of various sizes
would occur in a controlled manner, even with the above PAMMs this impact would be
significant because of on- or off-site erosion and siltation impacts would be substantial. There is
a potential for storm events to occur during the construction period that have the capability to
mobilize and transport residual Pacheco Reservoir sediment from the construction site
downstream through North Fork Pacheco Creek (with North Fork Dam removed) and into
Pacheco Creek. When waters from these storm events flow through the channel altered by
restoration activities during phase 1, they may erode sediment, creating an additional source of
polluted (i.e., high turbidity) runoff that could result in siltation in Pacheco Creek. These impacts
would be temporary and likely of short duration given the hydrologic character of North Fork
Pacheco Creek. However, if high magnitude events were to occur in the early years of
construction before residual reservoir sediments left in the channel were stabilized, or if several
high magnitude events were to occur consecutively within a short duration and eroded already
saturated soils, they would likely produce substantial sources of polluted runoff (i.e., high
turbidity). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a described under Impact WQ-1 and in Section 3.20.3.5 would reduce
this impact by using physical measures and monitoring to minimize the potential for additional
sources of polluted (i.e., high turbidity) runoff to be released downstream following alteration of
the drainage of North Fork Pacheco Creek during construction. Even with this mitigation
measure in place, it is still possible that large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the restored bankfull channel) would
result in high flows with associated depths and velocities that would inundate the channel and
flood plains and erode sediment from the streambed and banks. This additional polluted runoff
would likely exceed both the CC Basin Plan numeric objective for turbidity (limited increases in
turbidity above a baseline as described in Section 3.12.1.1), and the evaluation guideline for
turbidity applied by the CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU
of less than 25). There are no economically or ecologically feasible means of ensuring all
sediment from the restoration channel is removed and/or stabilized such that turbidity levels
would remain within CC Basin Plan objectives throughout the duration of construction.
Therefore, this impact would be significant and unavoidable.
Operations
The initial filling and subsequent operation of the expanded reservoir up to full pool elevation
would inundate 1,381 acres of the North Fork Pacheco Creek watershed, including about 993
segments of intermittent and ephemeral channel, including the mainstem of North Fork Pacheco
Creek and its tributaries. In total, approximately 28.0 linear miles of channel upstream from the
new dam would be subject to some degree of inundation and drawdown during operations.
Under Alternative C, the sediment supply available from the watershed would not change, but
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the volume of storage in the expanded reservoir would increase relative to existing conditions,
which will increase the trapping efficiency, the residence time of sediment, and the volume of
sediment settling out of the flow behind the dam. Because of this additional settling, Alternative
C would reduce the amount of sediment passed downstream to Pacheco Creek, and no
substantial additional sources of sediment would be passed downstream.
To varying degrees, inundation and periodic drawdown and refilling of the expanded reservoir
would affect the drainage patterns of the channel upstream from the new dam in the North Fork
Pacheco Creek watershed. The reservoir surface and the channel bed would interact at
elevations that varied over time, altering the drainage pattern of these channels through periodic
siltation and erosion. The sediment periodically stored at various locations in these channels
would be subject to scour, mobilization, and transport to some point downstream where an
equilibrium would occur over time. During high runoff events, these channels may be subject to
substantial erosion and siltation because their drainage patterns have been altered by the
expanded reservoir. In addition, high flow events may erode these channels and increase the
turbidity of water flowing into the expanded reservoir. Though the expanded reservoir will have
greater settling capacity than existing conditions as described above, this additional source of
polluted runoff (high turbidity water) would flow through the reservoir or over the spillway and be
passed downstream. This impact would be significant.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1b would be an out-of-kind mitigation
effort to reduce this impact by lowering the overall sediment load into the expanded reservoir.
In-channel or upland sediment erosion reduction measures would be implemented on channels
not subject to inundation, where possible. With implementation of Mitigation Measure WQ-1b,
this impact would be less than significant with mitigation.
Implementation of the Variable Flow Regime in the restored channel of North Fork Pacheco
Creek channel after construction would continue to result in adjustments to the bed and bank of
the restored channel as physical and bioengineering measures mature over time. These
adjustments could result in mobilization and transport of sediment at a reduced scale than what
is anticipated during construction, to a distance downstream dependent on the type and nature
of unregulated flow that would enter this channel from tributaries downstream from the new
dam. These impacts would be temporary, and the level of channel adjustment in Pacheco Creek
as a result of the Variable Flow Regime would decrease in the downstream direction as
additional tributaries contribute flow and sediment during runoff events. However, as the
adjustments continue for some period of time after construction, these impacts would continue
to be transmitted downstream into Pacheco Creek in a manner that would continue to be a
source of pollution (i.e., high turbidity) under certain type of flow events. This would be a
significant impact because erosion and siltation impacts would be substantial.
Mitigation and Level of Significance with Mitigation
Under Mitigation Measure WQ-1a, to reduce this impact, a sediment monitoring plan for
Pacheco Creek would be implemented that monitors sediment and turbidity in key reaches
downstream, establishes criteria to evaluate effects of construction and operation, and develops
strategies to address impacts through mechanical or operational methods. Through
implementation of this mitigation measure, the impact would be less than significant with
mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, the Proposed
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Project and Alternative C would both include similar types of construction activities. For most
construction activities, impacts would be minimized through DIFs. The Proposed Project and
Alternative C both include the excavation, removal, and placement of residual sediment from
within the existing reservoir. Without mitigation Alternative C would leave 700,000 cubic yards of
mostly fine-grained residual reservoir sediment in place that would mobilize during high flows in
North Fork Pacheco Creek and provide an additional source of pollution (e.g., high turbidity)
above CC Basin Plan water quality objectives. Implementation of Mitigation Measure WQ-1a
includes removal of 700,000 cubic yards of residual sediment upstream from the new dam and
channel restoration area, which would reduce impacts under Alternative C. The cofferdam
associated with Alternative C would also be located downstream from the majority of sediment
removal activities and would provide additional attenuation of flows and associated settling of
fine-grained sediment in comparison to the Proposed Project. Accordingly, Alternative C would
have less impact than the Proposed Project during construction with mitigation for sediment and
turbidity. During operation, the Proposed Project and Alternative C would subject similar
acreages (1,367 acres and 1,381 acres, respectively) to reservoir inundation/drawdown and
associated erosion and siltation processes. Alternative C would have similar impacts as the
Proposed Project during operation.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
Construction
Construction of Alternative C includes activities that would occur within the 100-year floodplain
of North Fork Pacheco Creek, including excavation of the restoration channel, excavation of the
new dam foundation, and excavation of conveyance facilities. Major construction activities
would be planned during the dry season when flood hazards are minimal. All areas designated
for stockpiling, staging, and disposal downstream from the proposed dam site are located above
the elevation of the 100-year floodplain of both North Fork Pacheco Creek and Pacheco Creek
and would not be subject to inundation during peak flow events less than the 100-year flood.
Impacts on sediment and turbidity are discussed in Impact WQ-1. There is minimal risk that
project inundation would risk release of any other pollutants. This impact would be less than
significant because within flood hazard zones, risks of pollutant release other than sediment
would be minimal.
Alternative C is not located within a tsunami zone. There would be no impact.
A seiche is a standing wave that can develop within a large waterbody, such as a reservoir,
following a disturbance such as an earthquake or landslide. During construction, the reservoir
would be fully drained preceding removal of the existing North Fork Dam. The construction of a
coffer dam would be necessary to dewater the dam site construction area and divert seasonal
flows of North Fork Pacheco Creek via a diversion system. The dam site, including the
immediate area upstream, was chosen due to its inherent stability with respect to landslides.
While the coffer dam may provide some storage during seasonal runoff periods, there would be
no opportunity for a standing wave to develop that could result in a seiche. Therefore, there
would be no impact.
Operations
Once Alternative C is operational, facilities downstream from the new dam, including the pump
station, would be located out of the 100-year floodplain. The restoration channel, once
operational, may release sediment downstream as described in Impact WQ-1 and Impact WQ5. There is minimal risk that project inundation would risk release of any other pollutants. This
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impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
A seiche can be caused by earthquake shaking or landslide deposits rapidly entering the water
body, adversely affecting shoreline resources. Seismic shaking intensity, or strong ground
motion that can cause seiches, is dependent on the distance between an area and the
earthquake epicenter, the earthquake magnitude, and the geologic conditions of the area. As
described in Section 3.9.1.1, the nearest active fault, the Calaveras/Quien Sabe strike-slip fault
is located about 9 miles west of the Project study area. Operation of the expanded reservoir
would not change the likelihood of seismic activity that could cause a seiche; refer to discussion
of Impact Geo-1 in Section 3.9.3. In the event that seismic activity was to occur the design
freeboard of the proposed dam would accommodate any estimated run-up and thus would not
pose a significant hazard to the safety of the dam.
Seiches produced by landslides are the result of rockfall and landslides that move rapidly into
the water body. Adverse effects can include damages to impoundment structures including
dams. The potential for landslide caused seiches after Alternative C is constructed was
analyzed and the reservoir has reached its maximum elevation (Valley Water 2021). Two
landslides were identified in the general area upstream from the dam site of indeterminate age
and activity level associated blue schist blocks. That study suggested that additional
investigation may be warranted to determine the potential for one or more of these landslides
reactivating in response to inundation of the expanded reservoir. This would be a significant
impact because within seiche zones, risks of pollutant release may be substantial as a seiche
generated wave could result in an uncontrolled discharge that could have the velocity and
volume to erode alluvial downstream, as well as undercut slopes in a manner that could trigger
landslides.
Mitigation and Level of Significance with Mitigation
Mitigation Measure Geo-1 would reduce this impact by requiring additional investigation of these
landslides that would provide information necessary to incorporate design criteria to minimize
the potential of initiating a landslide-related seiche in response to inundation of the expanded
reservoir. With implementation of this mitigation measure, this impact would be reduced to less
than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have similar impacts. Considering
the risk associated with the release of pollutants due to inundation in flood hazard, tsunami, or
seiche zones described above, Alternative C would have similar impacts as the Proposed
Project during construction and during operations without and with mitigation.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
As described in Section 3.20.1, the primary and extended study areas considered under
Alternative C are subject to the following water quality control plans: CC Basin Plan, CV Basin
Plan, and Bay-Delta Plan.
Construction
Under Impact WQ-1, the impacts related to construction of Alternative C included in-depth
analysis of four water quality constituents with respect to compliance with the CV and CC Basin
Plans. These constituents are temperature, sediment and turbidity, pH, and toxicity (including oil
and grease). For the portion of Alternative C that would occur in Merced and Stanislaus
Counties and be subject to the CV Basin Plan, with the implementation of the BMPs and
PAMMs described in the respective sections under Impact WQ-1, no significant impacts were
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identified that would result in conflict or obstruction of the implementation of the CV Basin Plan.
For the portion of Alternative C that would occur in Santa Clara and San Benito Counties and be
subject to the CC Basin Plan, with the implementation of the BMPs and PAMMs described in the
respective sections under Impact WQ-1, no significant impacts were identified related to pH and
toxicity that would result in conflict or obstruction of the implementation of the CC Basin Plan.
For that portion of Alternative C that would occur in Santa Clara and San Benito Counties and
be subject to the CC Basin Plan, Impact WQ-1 describes the impacts during construction
related to temperature, and sediment and turbidity. Flows during construction would dewater
portions of Pacheco Creek and produce water temperatures that may adversely affect
steelhead, thereby impacting the cold freshwater habitat beneficial use. This could be in conflict
with the CC Basin Plan or obstruct its implementation by violating defined water quality
objectives; therefore, it would be a significant impact for some period of time during construction
of Alternative C. Native resident and anadromous fish would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-1 and PAMM Fish-2,
respectively), and other special-status resident native species can tolerate high water
temperatures during construction. However, since water temperatures would temporarily exceed
the numeric water quality standards developed by CCRWQCB in the 303(d) analysis, this
impact would remain significant and unavoidable. No mitigation is available to reduce the water
quality impact to less than significant because it is not feasible to construct Alternative C without
dewatering the construction area for the new dam. While the cofferdam would be used to route
flows around the construction site, it would not store water to maintain flows in Pacheco Creek
due to dam safety considerations.
The Alternative C construction activities related to dam removal and channel restoration would
temporarily discharge sediment into Pacheco Creek in quantities that could conflict with the CC
Basin Plan or obstruct its implementation by violating defined water quality objectives for
turbidity. This impact would be significant during construction.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1a would be developed and
implemented to reduce this impact. The mitigation measure would prioritize removal of residual
reservoir sediment during early construction phases, incorporate structures into the channel to
minimize erosion and promote settling of sediment, and incorporate a plan to monitor and
remove sediment deposited in Pacheco Creek that would result from construction and early
operational periods. With implementation of Mitigation Measure WQ-1a, turbidity levels in flows
from the construction site would be significantly reduced without the mitigation measure in
place, but high flows could still increase turbidity levels above the CC Basin Plan water quality
objectives. No further mitigation is feasible that could cost effectively achieve the objectives of
creation of functional habitat and removal or stabilization of all sediment in a matter that ensures
water quality objectives are met under anticipated flow conditions during construction.
Therefore, this impact would be significant and unavoidable.
There are no construction activities for that portion of Alternative C in the extended study area
subject to the Bay-Delta Plan, and therefore, there would be no conflict with the Bay-Delta Plan.
There would be no impact.
Operations
The impacts of operation of Alternative C on temperature, fecal coliform, DO, TDS, nitrates, and
pH of surface water within the primary study area are described under Impact WQ-1. With
implementation of the applicable BMPs and PAMMs described previously, impacts on
temperature, fecal coliform, DO, TDS, nitrates, and pH would not conflict with relevant water
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quality control plans. These impacts would be less than significant because they would not
conflict with or obstruct implementation of the CC Basin Plan.
The impacts of operation of Alternative C on sediment and turbidity are described under Impact
WQ-1 for shoreline erosion, Impact WQ-5 for erosion and siltation associated with drainage
pattern alterations, and Impact WQ-6 for sediment releases due to a seiche. Impacts from
operation of Alternative C related to sediment and turbidity would be significant because they
could conflict with the CC Basin Plan standards for turbidity.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would reduce sediment and turbidity impacts described in Impact
WQ-1 and Impact WQ-5 by reducing the total load of sediment within the watershed. These
impacts would be less than significant with mitigation. Mitigation Measure WQ-1a would reduce
sediment and turbidity impacts described in Impact WQ-5 through implementation of sediment
monitoring and control measures that would continue to be in place in the initial years of
operation. This impact related to sediment and turbidity would be less than significant with
mitigation. Mitigation Measure Geo-1 would reduce sediment and turbidity impacts described in
Impact WQ-6 by requiring additional investigations to characterize landslides and incorporate
design criteria to minimize impacts. The impact related to seiches would be less than significant
with mitigation.
As described under Impact WQ-2, operations of Alternative C would not conflict with or obstruct
implementation of the water quality control plans with respect to groundwater. This impact would
be less than significant.
As described under Impacts WQ-3 and WQ-4, there would be minimal changes in water quality
as a result of Alternative C on water bodies subject to the Bay-Delta Plan. This impact would be
less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, as described
above for Impact WQ-1, Alternative C would have greater impacts than the Proposed Project
and be in conflict with water quality control plans for water temperature and sediment and
turbidity if 700,000 cubic yards of residual reservoir sediment were left in place. With mitigation,
as described above for Impact WQ-1, impacts under the Proposed Project and Alternative C
would be similar, but the cofferdam associated with Alternative C would be located downstream
from the majority of sediment removal and other construction activities and would provide
additional attenuation of flows and associated settling of fine-grained sediment in comparison to
the Proposed Project. Accordingly, Alternative C would have less impact than the Proposed
Project during construction for sediment and turbidity with mitigation. As described above for
Impacts WQ-1, WQ-2, WQ-3, WQ-4, WQ-5, and WQ-6, Alternative C would have similar
impacts as the Proposed Project during operations.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact WQ-1: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality in Pacheco Creek or its tributaries.
Construction
The discussion of construction of Alternative D under this impact focuses on five water quality
constituents described similarly in both the CC and CV Basin Plans: temperature, sediment and
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turbidity, pH, oil and grease, and toxicity. The discussion of other water quality constituents
described in Section 3.20.1.1 is excluded from the analysis of construction impacts as they are
unrelated to the activities described under Alternative D. There are no proposed facilities or
construction activities in any area subject to the Bay-Delta Plan.
Temperature
The applicable CC Basin Plan temperature water quality objective for cold and warm freshwater
habitat beneficial uses states that surface water temperatures shall not be increased by more
than 5°F above natural receiving water temperature. However, the definition of “natural receiving
water” temperature has not been established and there is debate as to what time period and
watershed conditions the “natural receiving water” should reflect. The CCRWQB developed an
evaluation guideline for the CC Basin Plan water temperature general objective of inland
surface waters in the 303(d) analysis (SWRCB 2018a), classifying water with temperatures
greater than a threshold of 70°F (21°C) as impaired for beneficial uses of cold freshwater
habitat, specifically for steelhead. To determine the significance of temperature impacts during
construction and operations, water temperatures in Pacheco Creek were evaluated against both
the natural receiving water” numeric objective and the 303(d) evaluation guideline of maintaining
temperatures below 70°F (21°C). Impacts were considered significant if flows during
construction or releases from the expanded reservoir during long-term operations resulted in
mean monthly increases in natural receiving water of 5°F or greater, or if mean monthly water
temperatures exceeded 70°F (21°C) for a duration (i.e., number of months) or distance (number
of creek miles) greater than baseline conditions, which are not currently impaired for water
temperature. Since no measurements are available to characterize natural receiving water
temperatures of North Fork Pacheco Creek, reference mean monthly natural receiving water
temperatures available for Upper Coyote Creek listed in Table 3.20-5 were used to define
natural inflow reference conditions for analysis of water temperature impacts.
During construction of Alternative D, effects on water temperature would vary on a seasonal and
annual basis.
In the first year of construction, the North Fork Dam would remain in place and would be
operated consistent with existing conditions, under which operations do not cause a violation of
water quality standards. There would be no change in water temperatures compared to baseline
conditions. There would be no impact.
In the second winter season after construction begins, North Fork Dam would be removed, no
diversion system would be in place, and North Fork Pacheco Creek would flow uninhibited. The
receiving water temperature would not be altered relative to the natural state. In the remaining
years of construction, water entering the dam construction area would be handled by a diversion
system that would temporarily attenuate peak flows (by using a cofferdam to divert but not store
flow) but otherwise maintain a natural hydrograph. During winter months, natural inflows would
be routed around the construction site through the diversion system. Though peak flows may be
attenuated, water would not be stored, and the temperature of natural receiving waters would
not be increased. During summer months, North Fork Pacheco Creek is generally intermittent
with very low to no flow. Any inflow to the site would be routed around the cofferdam through the
diversion tunnel into North Fork Pacheco Creek downstream from the construction site. Water
would not be stored, and the temperature of natural receiving waters would not be increased.
The effect of water handling during construction on streamflow in Pacheco Creek is shown in
Section 3.12.3.4 Impact Hydro-1.
The effect of water handling during construction on water temperatures downstream in Pacheco
Creek is shown in Figure 3.20-6 and Figure 3.20-7 for existing and future conditions,
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respectively. Water temperatures in Pacheco Creek were modeled in PCSHSM by assuming no
dam was in place for the entire simulation period 21, and that the temperature of natural inflows
at the outlet of North Fork Pacheco Creek had reached equilibrium with air temperatures, similar
to what has been observed in Coyote Creek (see Figure 3.20-3). The water temperature is not
shown at a creek mile if it is simulated to be dry (less than 0.1 cfs) more than 50 percent of the
simulation period for that month. Mean monthly temperatures of natural inflows (i.e., water
temperature at creek mile 0) would not be greater than 5°F above the natural inflow (i.e.,
receiving water) reference temperatures listed in Table 3.20-5 in November through August. In
September and October, natural inflow would cease more than 50 percent of the time, and in
October, there is no reference natural inflow temperature data available. Temperature effects
would be negligible during winter months since all flows would be routed downstream without
changes in water temperature. In the months of June through August, mean water temperatures
would be elevated in upper Pacheco Creek relative to baseline conditions and percolation would
lead to no flow in Pacheco Creek downstream between creek miles 3 and 4. In September and
October, mean natural inflows would be relatively low in all tributaries to Pacheco Creek, leaving
the entire creek dry. In November and December, mean water temperatures would be similar to
baseline conditions, but percolation of the low magnitude mean natural inflows would lead to no
flow in Pacheco Creek downstream from creek mile 4.
Construction activities would not violate the numeric water quality objective for water
temperature as defined in the CC Basin Plan for cold and warm freshwater habitat beneficial
uses since the water temperature of natural receiving water would not be increased greater than
5°F at the point of discharge into Pacheco Creek. However, flows during construction have the
potential to dewater portions of Pacheco Creek and, through natural warming of water as it
flows downstream, produce mean water temperatures in excess of 70°F for consecutive months
throughout most of Pacheco Creek during summer months. These water temperatures may
adversely affect steelhead based on the water temperature evaluation guideline applied by the
CCRWQCB in the 303(d) analysis for cold and warm freshwater habitat beneficial uses. This
impact would be significant because water quality could be substantially degraded.
Implementation of PAMM Fish-1, as fully described in Section 2.3.4, would include construction
of a functional barrier to prevent native resident fish access to lower North Fork Pacheco Creek
during construction and implementation of fish salvage operations to relocate native fish to
suitable habitats. Implementation of PAMM Fish-2, also described in Section 2.3.4, would trap
and transport anadromous fish in Pacheco Creek before warm summer temperatures and low
flows develop and/or use positive exclusion to redirect migrating anadromous fish away from
Pacheco Creek and back downstream into other Pajaro River tributaries. The two special status
native resident fish species described in 3.6.1.2 can tolerate high water temperatures
anticipated during construction conditions. Although anadromous fish would not be subject to
increased temperatures as they would be excluded from the system (PAMM Fish-2), other
native special-status resident fish species can tolerate high water temperatures during
construction. However, since water temperatures would temporarily exceed the numeric water
quality standards developed by CCRWQCB in the 303(d) analysis, this impact would remain
significant and unavoidable. No mitigation is available to reduce the water quality impact to less
than significant because it is not feasible to construct Alternative D without dewatering the
construction area for the new dam. While the cofferdam would be used to route flows around

The entire 82-year simulation period is used to model construction impacts. Because construction activities are anticipated to take
place over multiple years, multiple different water year types may be encountered through the duration of construction. Results are
summarized as long-term averages and by water year type to represent construction impacts on water temperature both on an
average basis, and if construction activities were to take place during a given water year type.
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the construction site, it would not store water to maintain flows in Pacheco Creek due to dam
safety considerations.
Sediment and Turbidity
Construction of the earthfill dam, including the spillway, inlet/outlet works, and pump station at
the upstream site, would require the excavation and transportation of large quantities of mineral
materials of various types, primarily from on-site borrow sources using access roads in close
proximity to the existing Pacheco Reservoir or North Fork Pacheco Creek. In addition, the
excavation of the dam site to a depth of 20 to 70 feet would require excavation of 4,420,000
cubic yards. Construction of an earthfill dam at this location would require 13,100,000 cubic
yards of earthfill mix, 2,700,000 cubic yards of core material, and 932,000 cubic yards of filter
and drain material. Excess excavated mineral materials not used for construction or restoration
purposes would be disposed of at one of two on-site disposal areas that have a combined
disposal volume of 4,100,000 cubic yards. The excavation, transport, and disposal of mineral
materials in close proximity to water bodies could result in an accidental release and
subsequent discharge of sediment or other pollutants (e.g., concrete, fuel) to the existing or
expanded Pacheco Reservoir, North Fork Pacheco Creek, or its tributaries.
In addition to the movement of materials, the exposure of 623 acres in the first few years of
construction would expose soil and rock materials to erosional processes over the course of
several construction seasons. Collectively, sediment could enter watercourses through several
means, including wind erosion, water erosion, and mechanical abrasion of earthen materials in
exposed work areas and from spillage from mechanical equipment and haul trucks. Borrow
areas, disposal areas and other exposed surfaces would be susceptible to erosion unless
properly managed or until stabilized by vegetation cover. With implementation of the DIFs
described below, this impact would be less than significant because water quality standards
would not be violated, and water quality would not otherwise be substantially degraded.
Alternative D includes construction of water conveyance facilities, including 4,500 feet of
pipeline using both open trench and trenchless technology (350 feet of tunnel encased with
concrete under Pacheco Creek and SR 152). This pipeline would be 114 inches in diameter and
connect the inlet/outlet works with the existing Pacheco Conduit. In addition, about 900 feet of
the Pacheco Conduit would be replaced to facilitate the tie in with the new pipeline. With
implementation of the DIFs described below, this impact would be less than significant because
water quality standards would not be violated, and water quality would not otherwise be
substantially degraded.
Alternative D includes construction of a new electrical substation and 4.6 miles of 70 kV
powerline. In addition to the 17,000 yards of imported fill necessary to provide a stable,
temporary staging area and helicopter landing zone on the eastern edge of the Project study
area, 29 permanent power pole pads would be constructed for this powerline. All construction
activities associated with building these pads would be performed using heavy equipment flown
to each pad site using a heavy-lift helicopter to avoid impacts to an existing network of native
surface roads and trails. In addition to the imported fill necessary for construction of the staging
area and landing zone, the construction of this element would result in the excavation or
placement of 37,900 cubic yards of material. There would be no movement of material between
pad locations. All pole pads would be located on ridges or upslope positions to avoid isolated
water bodies and headwater drainages along the alignment. These construction activities have
the potential to disturb and mobilize sediment around pole pads, which could increase the
likelihood of that sediment being mobilized by flow events and being transported into local
drainages where they could increase turbidity. With implementation of the DIFs described below,
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this impact would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
Alternative D includes a combination of new permanent and temporary roads and improvements
to allow access to the new dam and facilities, nearby properties of existing landowners, and
construction areas (e.g., staging, borrow, stockpiling, and disposal areas). The clearing and
excavation/grading associated with road construction would result in exposing bare soil/rock
that when exposed to water or wind could result in erosion to varying degrees (e.g., rills and
gullies). While most of these roads would be constructed in upland environments, in some
cases, there would be crossing of intermittent or ephemeral channels that may flow seasonally.
All road construction activities would be subject to PAMMS WQ-1, 2, 3, 4, 5 and 6 to minimize
delivery of sediment in a manner that would result in an increase turbidity to a receiving water.
Permanent modifications and improvements (i.e., tight diamond interchange with overpass) to
the SR 152/Kaiser-Aetna Road intersection are proposed and would facilitate access to the
construction site for the new dam and associated facilities. The location of this interchange and
associated improvements is not outside the 100-year floodplain of Pacheco Creek; therefore,
some construction associated with the proposed interchange could result in mobilization of
sediment that could result in turbidity if a discharge to Pacheco Creek were to occur. As
described previously, all six of the PAMMs developed for water quality would be implemented at
all locations where there is potential for construction-related erosion to occur, and all
construction activities would incorporate the DIFs described below.
The construction of 1.6 miles of a new paved road system would connect Kaiser-Aetna Road to
the proposed dam crest and ancillary facilities. Construction of this road system would result in
excavation or placement of more than 90,000 cubic yards of material. Auxiliary access roads,
including a short road to access the Pacheco Conduit tie in, would require construction of about
1.7 miles of single lane aggregate surface road that would result in excavation or placement of
86,530 cubic yards, with about 1,560 cubic yards used to surface these roads.
Three existing property access road improvements are incorporated into Alternative D to allow
landowners access to their property where their existing access roads would be inundated by
the expanded reservoir. These roads would be improved to address localized drainage and
surfacing needs; in some locations existing culverts may be replaced on intermittent or
ephemeral drainages. Collectively, almost 30 miles of road would be improved to some degree
and an estimated 27,300 cubic yards of aggregate would be placed on these roads to improve
the durability and drainage. With implementation of the DIFs described below, impacts of road
improvements would be less than significant because water quality standards would not be
violated, and water quality would not be substantially degraded.
This paragraph describes the DIFs relevant to the construction activities described above in this
section. A number of the DIFs identified in Section 3.20.3.1 would minimize the potential for an
uncontrolled or accidental release of sediment to a water body in a manner that would violate
water quality standards or substantially degrade water quality in Pacheco Creek or its tributaries
during construction activities described above. BMP BI-2 requires that routine use of vehicles
and equipment is avoided in water bodies that provide salmonid habitat between January 1 and
June 15 to ensure that water quality associated with equipment crossing does not increase
turbidity levels in excess of the CC Basin Plan. PAMM BI-4 and WQ-5 would be implemented
where applicable to provide native revegetation for both temporary and long-term erosion
control in consultation with a botanist or revegetation specialist. PAMM BI-7 would be used to
ensure stockpiles and other exposed mineral material surfaces are stabilized with sufficient
amount and type of geotextile or plastic that minimizes the potential for wind- or water-driven
erosion. PAMM WQ-1 would minimize the disturbance of construction equipment crossing
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perennial and intermittent water bodies through the use of key corridors and armoring of the
crossing to minimize erosion and increases in turbidity. Consistent with PAMM WQ-2, all borrow,
staging and disposal area would be sited to minimize or avoid water bodies or drainage
features. PAMM WQ-3 requires stabilization of all construction entrances and exits to minimize
dirt being tracked to and from construction access routes. PAMM WQ-5 would use native seed
and other measures to control erosion around construction activities. PAMM WQ-6 requires
preparation, implementation, and monitoring elements of a SWPPP consistent with
requirements of the CWA NPDES permit.
Decommissioning of North Fork Dam under Alternative D includes removal of the dam
embankment to an elevation consistent with reestablishing a functional North Fork Pacheco
Creek channel, as well as removal of two bridges immediately downstream. All concrete
associated with the dam face and bridges would be reduced to rubble and disposed of at an
approved off-site location. While the initial decommissioning efforts would occur during dry
conditions after the existing Pacheco Reservoir had been drawn down, it is likely that some
decommissioning activities would occur in a manner that could result in sediment discharges to
a water body that could increase turbidity above both the CC Basin Plan numeric objective for
turbidity (limited increases in turbidity above a baseline as described in section 3.12.1.1) and the
evaluation guideline for turbidity applied by the CCRWQCB in assessing Pacheco Creek for
turbidity impairment (NTU of less than 25). Although the DIFs applicable to this activity would
minimize or avoid discharges of sediment in a manner that would degrade surface water quality
during the period of time necessary to accomplish decommission activities, this would be a
significant impact because water quality standards could be violated, or water quality could
otherwise be substantially degraded.
Under Alternative D, about 0.3 miles of the historic channel of North Fork Pacheco Creek that
was initially inundated by the existing Pacheco Reservoir in 1939 would be restored to provide
salmonid spawning and rearing habitat. Approximately 200,000 cubic yards of residual
sediments deposited in the existing reservoir inundation area below the new dam site would be
excavated and either transported on-site to designated disposal areas or stabilized in areas
outside the 100-year floodplain of North Fork Pacheco Creek or its tributaries within the Project
study are. The channel restoration process would involve development of two additional
channels necessary to route the outflows from the expanded reservoir: a spillway return channel
to convey flows to the restoration channel, and an outlet works return channel sized to convey
3,000 cfs into the restoration channel during emergency drawdown operations.
Construction of the restoration channel and return channels would result in excavation and
placement of rock and soil materials throughput this portion of the Project study area over the
course of several years. Most of the excavation and placement of material would occur during
the dry season, and the majority of residual reservoir sediment is planned to be excavated and
removed from the historic North Fork Pacheco Creek channel and 100-year floodplain in phase
1. The restoration channel would be excavated down to the elevation of historic alluvium, and
some residual sediment would remain in the channel and 100-year floodplain to support native
vegetation and promote natural morphology. The restoration channel streambed would consist
of alluvial material comprised of both coarse- and fine-grained material, and channel banks and
floodplains would be selectively stabilized with vegetation and other materials.
No tools are available to quantify potential changes in turbidity based on construction activities
and no data exists to quantify the baseline turbidity of existing Pacheco Reservoir or North Fork
Pacheco Creek, so impacts are analyzed qualitatively. There would be instances where this 0.3
miles of constructed restoration channel and floodplain would be subject to erosional processes
from water or wind events. Large storm events (e.g., storm events with a 2-year return interval
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or greater that could exceed the capacity of the bankfull channel) would result in high flows with
associated depths and velocities that would inundate the channel and flood plains and erode
sediment from the streambed and banks. Though these high magnitude flow events are
generally infrequent with short durations (see Section 3.12.1.1), there is a likelihood they could
occur at some point during the multi-year construction period. If these events were to occur
towards the end of the construction period after disturbed sediment had consolidated and
vegetation had been established to stabilize soils throughout the restoration channel, they would
likely not produce high turbidity in the restoration channel in excess of CC Basin Plan
objectives. It is also probable that high flow events in North Fork Pacheco Creek would occur
concurrently with high flow events in other tributaries of Pacheco Creek (i.e., South Fork
Pacheco Creek and Cedar Creek), and high turbidity in flows downstream from the construction
site would not be discernible in Pacheco Creek.
However, if high magnitude events were to occur in the early years of construction before
residual reservoir sediments left in the channel were stabilized or before vegetation established,
or if several high magnitude events were to occur consecutively within a short duration and
erode already saturated soils, they would likely result in high turbidity that would exceed both
the CC Basin Plan numeric objective for turbidity (limited increases in turbidity above a baseline
as described in section 3.12.1.1), and the evaluation guideline for turbidity applied by the
CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU of less than 25).This
would be a significant impact because water quality standards could be violated or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a, as described in Section 3.20.3.5, would be implemented to
minimize sediment releases that could subsequently result in increases in turbidity to receiving
waters downstream (e.g., Pacheco Creek) during removal of North Fork Dam and construction
of the restoration channel. Implementation of Residual Sediment Control and Management Plan
measures would result in the removal of the fine-grained residual reservoir sediments that have
the highest potential to mobilize during the initial years of construction. Approximately 800,000
cubic yards of additional residual sediments deposited above the new dam site would be
excavated and either transported to on-site designated disposal areas or stabilized in areas
outside the 100-year floodplain of North Fork Pacheco Creek or its tributaries within the Project
study area to minimize the potential to pass sediment downstream during high flow events.
Deformable structures would be placed throughout the restoration area to promote stream
morphology, redirect high flows away from deposited sediments not yet removed, and promote
settling of fine sediment. Monitoring in key reaches downstream in Pacheco Creek would be
used to assess and address potential downstream sediment impacts. Even with Mitigation
Measure WQ-1a in place, high flows in North Fork Pacheco Creek have the potential to mobilize
fine sediment in a manner that would increase turbidity levels above CC Basin Plan water
quality objectives. No further mitigation is feasible that could cost effectively achieve the
objectives of creation of functional habitat and removal or stabilization of all sediment in a matter
that ensures water quality objectives are met under high flow conditions during construction.
Therefore, this impact would remain significant and unavoidable.
pH
Construction of Alternative D would require 13,100,000 cubic yards of earthfill from on-site
borrow areas, 2,700,000 cubic yards of core material from on-site borrow areas, and 932,000
cubic yards of filter and drain material from commercial sources. An accidental discharge of
these materials to a water body could result in a change in the pH of the receiving waters. BMP
HM-10 would ensure that these batch plants are located and appropriately sized to minimize the
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potential for accidental discharge of these materials. PAMM WQ-4 would be implemented to
ensure that fresh concrete would be isolated from water until cured. This PAMM would also
require the use of designated concrete vehicle cleanout stations that would minimize the
potential for an accidental discharge or washout materials to a water body. Implementation of
PAMM WQ-6 would include provisions in the SWPPP for responding to accidental discharges of
materials that could result in a change to the pH of a waterbody. With the implementation of
these DIFs, this impact would be less than significant because water quality standards would
not be violated, and water quality would not be substantially degraded.
Toxicity, Including Oil and Grease
Alternative D would utilize more than 40 unique types of equipment that utilize some form of
petroleum-based fluid for fuel or lubrication purposes. Diesel fuel, gasoline and jet fuel would be
used for construction activities throughout the Project study area. Over the course of the
construction period, more than 92,000 trips would be made by vehicles that use or carry toxic
materials or controlled substances that could degrade water quality if a discharge occurs. BMP
HM-6 would require that quantities of toxic materials, including fuels and lubricants would be
stored as far away as possible from surface waters with secondary containers capable of
containing 110 percent of the primary containers. BMP HM-8 would require that no fueling or
servicing will be done in a waterway or immediate floodplain unless equipment in these
locations are not readily relocated (e.g., pumps, generators). BMP HM-10 would include
measures for prevention and response for accidental releases of fuels or other toxic
substances.
In addition to the construction of a permanent sanitary system (septic tank and leach field)
associated with the pump station building in an upland location, temporary sanitary facilities
would be located throughout the Project study area for various times at necessary locations.
BMP WQ-17 would require that all temporary sanitary facilities would be located where overflow
or spillage would not enter a watercourse directly.
In the event that controlled substances (e.g., pesticides) are necessary to control undesirable or
non-native plants or animals (including aquatic organisms), PAMM HM-6 would require that
measures be implemented to ensure that hazardous materials and toxic substances are
properly handled, and the quality of water resources is protected by all reasonable means.
With the implementation of these BMPs, this impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Operations
The discussion of operations of Alternative D under this impact focuses on effects in the primary
study area and the following water quality constituents; temperature, sediment and turbidity,
fecal coliform, dissolved oxygen, pH, and TDS as they are related to the CC and CV Basin
Plans. The discussion of other water quality constituents described in Section 3.20.1 are
excluded from the analysis of operations impacts as they are unrelated to the activities
described under Alternative D. Operations related effects on water quality in the secondary
study area are discussed in Impact WQ-3 and Impact WQ-4.
Temperature
An interpretation of the CC Basin Plan water quality objective applied for the 303(d) analysis
uses a temperature threshold of 70°F (21°C) to identify impairment for beneficial uses of cold
freshwater habitat, specifically for rainbow trout.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-126

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

Modeled mean monthly water temperature for operation of Alternative D for both existing (2017)
and future (2030) conditions at creek mile 0, creek mile 4, and creek mile 8 22 are presented in
Table 3.20-43 through Table 3.20-48 and mean monthly water temperatures by creek mile for
both existing and future conditions are shown in Figure 3.20-17 and Figure 3.20-18,
respectively. Modeled flow and water temperatures are based on the Fixed Flow Schedule as
described in Section 2.5.3.1. The outlet of the proposed earthfill dam would release flow into
North Fork Pacheco Creek approximately 0.6 miles upstream from the confluence of North Fork
and South Fork Pacheco Creek, or 0.3 miles upstream from the existing outlet of North Fork
Dam.
In general, the temperature of flow released from the expanded reservoir would be relatively
constant at 50°F (10°C) throughout the year. Consequently, in all months, mean monthly release
temperatures are not greater than 5°F above the natural inflow reference temperatures from
Upper Coyote Creek listed in Table 3.20-5. Mean modeled water temperatures under existing
and future conditions are relatively similar to baseline conditions in cooler months (November
through April), when the increased length of the restored North Fork Pacheco Creek channel
would have no influence on modeled water temperatures downstream in Pacheco Creek. In
May, June, and July, mean modeled water temperatures under Alternative D are slightly higher
on average (2° to 3°F greater under existing conditions and 2° to 3°F greater under future
conditions) than baseline conditions between creek miles 0 and 2. This is a function of flow
through the restored reach of North Fork Pacheco Creek creating a longer travel time between
when water is released from the expanded reservoir and when it enters Pacheco Creek at creek
mile 0, which in turn leads to warming of releases as flow continues downstream. Mean
modeled water temperatures under Alternative D and the baseline generally reach a similar
value near creek mile 6 in these months. From August through October, mean modeled water
temperatures in Pacheco Creek are similar to, or less than, water temperatures under the
baseline throughout Pacheco Creek. Alternative D would generally release water at 50°F
(10°C), suitable for cold freshwater beneficial use, compared to the existing reservoir which
releases much warmer water as storage is depleted in later summer.
Overall, minimal changes are observed between the existing and future baselines and
Alternative D during summer months in Pacheco Creek, and Alternative D would result in more
linear creek miles with water temperatures below the impact threshold of 70°F (21°C) compared
to baseline conditions. This impact would be less than significant because water quality would
not be substantially degraded.
Operation of Alternative D includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water that has a warmer temperature
than the ambient expanded reservoir water, leading to warming of water in the expanded
reservoir and releases to North Fork Pacheco Creek. To reduce temperature effects on the
expanded reservoir, supplemental CVP inflows would not be conveyed into the expanded
reservoir during summer and fall months when CVP water from San Luis Reservoir may be
warm and of poor water quality. Supplemental CVP inflows would also be pumped into the
reservoir using the multi-level inlet/outlet structure at the highest submerged elevation. This
would generally avoid adding water into the cold-water pool in the lower elevations of the
expanded reservoir. Therefore, this impact of expanded reservoir temperatures would be less
than significant because water quality would not be substantially degraded.

Creek miles are shown on Figure 3.20-1; creek mile 0 is at the confluence of North Fork and South Fork Pacheco Creek
(excluding contributions from South Fork Pacheco Creek) and creek mile numbers increase from upstream to downstream.
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Sediment and Turbidity
Operation of Alternative D would cause the water surface elevation of the expanded reservoir to
increase and decrease over time. As discussed under Impact Geo-6 in Section 3.9.3.3, the
effects of increased wave action and fluctuating water levels may lead to shoreline erosion
around the perimeter of the expanded reservoir, loading of fine sediment into the expanded
reservoir, increases in turbidity, and possible degradations in surface water quality in the
expanded reservoir, and under peak flow events in North Fork Pacheco Creek and Pacheco
Creek downstream. Over time, similar to the “bathtub ring” phenomena observed around the
shoreline of the existing Pacheco Reservoir and other reservoirs, the shoreline would erode to a
point where bedrock would become exposed, which would limit ongoing erosion and decrease
discharge of sediment into the reservoir. Within the portion not subject to clearing (Zone 3),
organic material cover and residual root strength of trees and brush would be expected to slow
down the erosional processes to some degree, but over time the decay of these residual
erosion inhibitors would result in exposure of underlaying soil and rock to shoreline erosion. This
impact would be significant because water quality standards could be violated, or water quality
could otherwise be substantially degraded.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b would help to mitigate shoreline erosion impacts by reducing the
overall sediment load to the North Fork Pacheco Creek watershed. This would be accomplished
by conducting a watershed improvement inventory within subwatersheds that offer opportunities
for in-channel or upland sediment reduction, channel stabilization. This inventory would form the
basis for developing a watershed-based sediment management plan that would implement
restoration activities (e.g., drainage improvement, channel and bank stabilization, revegetation,
and animal management strategies) intended to prevent or reduce erosional processes that
have negative impacts on water quality, receiving waters and beneficial uses. This plan would
include specific performance standards (including moving turbidity levels towards compliance
with CC Basin Plan objectives) and monitoring objectives intend to demonstrate effectiveness.
With implementation of Mitigation Measure WQ-1b, this impact would be less than significant
with mitigation.
Fecal Coliform
Alternative D would be operated under the Fixed Flow Schedule, which provides a continuous
release of water to North Fork Pacheco Creek in all months and all water year types. This flow
schedule would generally alter the total flow and water temperature in Pacheco Creek relative to
existing conditions. Modeled flow under Alternative D for both existing and future conditions at
creek mile 0, creek mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section
3.12.3.4. In general, mean monthly flows in Pacheco Creek would be reduced in winter months
(December through April) relative to the baseline due to reduced spills from the expanded
reservoir. The reduction in mean monthly winter flows would be greatest (approximately 20
percent), near the confluence of North Fork and South Fork Pacheco Creek at creek mile 0 but
would decrease with longitudinal distance downstream as unregulated tributaries contribute flow
to Pacheco Creek during runoff conditions. In summer and late fall months (June through
November), mean monthly flows would be increased throughout Pacheco Creek due to the
higher magnitude releases from the expanded reservoir relative to the baseline. Higher flows
would have multiple beneficial effects, including diluting fecal coliform levels in Pacheco Creek
provided that the sources (e.g., septic systems, livestock use) of this constituent do not change
with respect to load and location. This impact would be less than significant because water
quality standards would not be violated, and water quality would not be substantially degraded.
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Dissolved Oxygen
The initial filling of the expanded reservoir under Alternative D would inundate vegetated
portions of North Fork Pacheco Creek and surrounding floodplains and hill slopes. As described
in Section 3.5, inundation would be primarily in Zones 2 and 3 where partial or no clearing would
occur. The decomposition of organic matter from the flooded vegetation may have several
implications for reservoir water quality, including eutrophication and dissolved oxygen depletion
in the lower portion of the reservoir where water supply withdrawals may occur, and water is
released to North Fork Pacheco Creek. Alternative D includes selective vegetation clearing, as
described in Section 3.5, which would reduce the amount of vegetation that would remain after
clearing efforts in Zones 1 and 2 and subject to periodic inundation and exposure. Alternative D
also includes a hypolimnetic aeration system to increase dissolved oxygen concentrations in the
lower portion of the reservoir, reducing the impact of decaying vegetation on water quality. This
impact due to decaying vegetation would be less than significant because water quality
standards would not be violated, and water quality would not be substantially degraded.
Operation of Alternative D includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water quality constituents from San
Luis Reservoir into the expanded reservoir, including TDS and nitrates, and may introduce water
that has a warmer temperature than the ambient expanded reservoir water, leading to warming
of water in the expanded reservoir. Both of these effects may influence dissolved oxygen
concentrations in the expanded reservoir and in releases to North Fork Pacheco Creek. To
reduce potential deleterious dissolved oxygen effects on the expanded reservoir, supplemental
CVP inflows would not be conveyed into the expanded reservoir during summer and fall months
when CVP water from San Luis Reservoir may be warm and of poor water quality and would be
pumped into the reservoir using the multi-level inlet/outlet structure at the highest submerged
elevation. This would generally avoid adding water into the cold-water pool in the lower
elevations of the expanded reservoir. To reduce the potential effects of low DO levels in the
expanded reservoir, a hypolimnetic aeration system would be installed in the lower portion of the
expanded reservoir to increase DO when necessary. In general, supplemental CVP inflows
would result in a long-term average blend of 56 percent natural inflow and 44 percent CVP
supplies by volume in the expanded reservoir. In combination with operational strategies
discussed above, the dilution of CVP supplies with natural inflow from the expanded reservoir
watershed would not degrade dissolved oxygen in the expanded reservoir or Pacheco Creek.
Therefore, this impact due to supplemental CVP water would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Alternative D would be operated under the Fixed Flow Schedule, which would provide a
continuous release of water to North Fork Pacheco Creek in all months and all water year types.
Modeled flow under Alternative D for both existing and future conditions at creek mile 0, creek
mile 4, and creek mile 8 are presented under Impact Hydro-1 in Section 3.12.3.4. In summer
and late fall months (June through November) when dissolved oxygen is generally low in
Pacheco Creek, mean monthly flows would be increased throughout Pacheco Creek due to the
higher magnitude releases from the expanded reservoir relative to the baseline. Higher flows
would have multiple beneficial effects, including diluting any water quality constituents of
concern in the creek and generally increasing dissolved oxygen levels due to higher velocities
and greater potential for natural stream aeration. This impact of the Fixed Flow Schedule would
be less than significant because water quality standards would not be violated, and water quality
would not be substantially degraded.
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Total Dissolved Solids
Operation of Alternative D includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce TDS from San Luis Reservoir into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan does not include any specific water quality objectives for TDS for
inland surface waters, but it does state inland surface waters are considered suitable or
potentially suitable for municipal or domestic water supplies if TDS does not exceed 3,000 mg/L
(5,000 µS/cm). Based on measured data from San Luis Reservoir described in Section 3.20.1.2,
the mean monthly concentration of TDS as measured by electrical conductivity (ranging
throughout the year from a minimum of 528 µS/cm to a maximum of 572 µS/cm) does not
exceed the CC Basin Plan suitability threshold in any month, and the blended combination of
natural inflows and supplemental CVP inflows would not exceed the suitability threshold in the
reservoir or in releases to North Fork Pacheco Creek. This impact would be less than significant
because water quality standards would not be violated, and water quality would not be
substantially degraded.
Nitrates
Operation of Alternative D includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce nitrates from San Luis Reservoir into
the expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. The CC Basin Plan specific water quality objective for municipal and domestic supply for
nitrate is the California Department of Public Health MCL for public water systems of 45 mg/L as
nitrate or 10 mg/L as nitrogen. Based on measured data from San Luis Reservoir described in
Section 3.20.1.2, the mean monthly nitrate concentration as nitrate (ranging from 0.4 to 4.1
mg/L) is well below the CC Basin Plan suitability threshold of 45 mg/L in all months, and the
mean monthly nitrate concentration as nitrogen (ranging from 0.1 to 0.7 mg/L) is well below the
CC Basin Plan suitability threshold of 10 mg/L in all months. No measurements are available to
characterize the nitrate concentrations of natural inflows to North Fork Pacheco Creek but mean
(0.3 mg/L) and maximum (1.8 mg/L) nitrate as nitrogen measurements in Pacheco Creek at
Walnut Avenue as described in Section 3.20.1.1 were well below the CC Basin Plan suitability
threshold of 10 mg/L in all months. Based on these concentrations, the blended combination of
natural inflows and supplemental CVP inflows within the expanded reservoir would not exceed
the nitrate suitability threshold in the reservoir or in releases to North Fork Pacheco Creek. This
impact would be less than significant because water quality standards would not be violated,
and water quality would not be substantially degraded.
pH
Operation of Alternative D includes pumping supplemental CVP water from San Luis Reservoir
into the expanded reservoir. This operation may introduce water with varying pH levels into the
expanded reservoir that may influence the water quality of releases to North Fork Pacheco
Creek. As described in Section 3.20.1.1, the CC Basin Plan states pH must remain between 7.0
and 8.3, and changes in normal ambient pH levels shall not exceed 0.5 in fresh waters. Based
on measured data from San Luis Reservoir described in Section 3.20.1.2, the mean pH falls
within the CC Basin Plan minimum and maximum numeric criteria in all months and is within 0.5
of the mean values in Pacheco Creek in all months. The blended combination of natural inflows
and supplemental CVP inflows would meet the CC Basin Plan pH water quality objectives in the
reservoir and in releases to North Fork Pacheco Creek. This impact would be less than
significant because water quality standards would not be violated, and water quality would not
be substantially degraded.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, water
temperature, pH, and toxicity impacts would be similar under Alternative D and the Proposed
Project. Considering sediment and turbidity during construction without mitigation, Alternative D
would have more impact than the Proposed Project. Though the Proposed Project and
Alternative D would both include similar types of construction activities, and most impacts would
be minimized through DIFs, Alternative D would leave substantial amounts of fine-grained
residual reservoir sediment in place that would mobilize during high flows in North Fork Pacheco
Creek and increase turbidity levels above CC Basin Plan water quality objectives.
Implementation of Mitigation Measure WQ-1a includes removal of sediment upstream from the
new dam and channel restoration area, which would reduce impacts under Alternative D;
without this mitigation the impact would be greater than the Proposed Project. The cofferdam
associated with Alternative D would also be located downstream from the majority of sediment
removal and other construction activities and would provide additional attenuation of flows and
associated settling of fine-grained sediment in comparison to the Proposed Project. Accordingly,
Alternative D would have less impact than the Proposed Project during construction with
mitigation for sediment and turbidity. Considering sediment and turbidity, fecal coliform, TDS and
nitrates (via blend from San Luis Reservoir), and pH, Alternative D would have similar impacts
as the Proposed Project during operation. Considering water temperature, Alternative D would
operate based on the Fixed Flow Schedule, would in Above Normal and Critical years provide
higher magnitude releases during summer months than the Proposed Project, and would not be
subject to dryback, resulting in cooler water in those years that more frequently met the CC
Basin Plan water temperature evaluation guidelines as applied in the 303(d) analysis. This flow
regime would also result in higher DO concentrations in those years due to increased stream
reaeration. Alternative D would have slightly more beneficial effects on water temperature and
DO than the Proposed Project. Both without and with mitigation, operations impacts related to
sediment and turbidity from shoreline erosion would be similar.

Impact WQ-2: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade groundwater quality in groundwater subbasins
underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater Basin.
Construction
Under Alternative D, the existing North Fork Dam would be removed, and a temporary
cofferdam and bypass structure would be constructed to route flows around the construction site
and downstream to Pacheco Creek. In the summer of the second year of construction, the North
Fork Dam would no longer be able to store seasonal inflow and release it throughout the
summer for the purpose of percolation and groundwater recharge. Flows in Pacheco Creek
would temporarily (for approximately five years) revert to an unimpaired flow condition, with
higher flows in winter months (January through March) of wet years and little to no flow in
summer months of most years. This would likely result in decreases to groundwater storage in
subbasins below Pacheco Creek and effects on groundwater quality.
Impacts to groundwater levels due to flow regimes during construction are described in Section
3.12.3.4 in Impact Hydro-1 (surface water as a source for percolation) and Impact Hydro-2
(groundwater storage). In general, though recharge through surface water percolation is
reduced during summer months in most years, recharge in winter months would continue
uninhibited, and reductions in groundwater storage are likely to be minor and are not likely to
concentrate water quality constituents of concern in groundwater due to lower volumes. In
addition, water quality constituents within the natural inflow to North Fork Pacheco Creek would
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not be altered relative to the existing condition during construction. There are no known water
quality constituents of concern within the natural inflow, and there would be no increase in
groundwater quality constituents of concern that could impact beneficial uses as listed in
Section 3.20.1.1. This impact would be less than significant because water quality standards
would not be violated, and water quality would not be substantially degraded.
Operations
Under Alternative D, the expanded reservoir would be operated under the Fixed Flow Schedule,
which would provide a continuous release of water to North Fork Pacheco Creek in all months.
Releases would be reduced to 2 cfs in winter months if South Fork Pacheco Creek exceeded
the flow targets, and consistent releases of between 12 and 14 cfs would be provided in June
through October. These releases would provide a continuous flow of water into Pacheco Creek,
resulting in continuous recharge of water from Pacheco Creek into the underlying groundwater
subbasins, and as a result, higher groundwater storage levels compared to baseline conditions
(see Impact Hydro-2 in Section 3.12.3.4 for modeled changes in recharge and groundwater
storage levels). The water quality of natural inflow to the reservoir would generally be good due
to the undeveloped nature of the North Fork Pacheco Creek watershed, with no concentrated
water quality constituents of concern. Supplemental CVP inflows to the expanded reservoir
would generally meet the CC Basin Plan groundwater quality objectives for agricultural and
municipal and domestic beneficial uses and the North San Benito County SNMP GBPOs for
nitrate and TDS based on existing data from San Luis Reservoir, including for TDS and nitrates
as described in Section 3.20.1.2.
Releases from the expanded reservoir that included blended contributions of natural inflow and
supplemental CVP inflow are anticipated to meet groundwater quality objectives. Both Valley
Water and SBCWD currently recharge CVP water delivered directly from San Luis Reservoir
into groundwater basins throughout their respective service areas. Valley Water recharged
groundwater basins with at least 70,000 acre-feet of imported supplies (CVP and SWP) in 2018
(Valley Water 2019), while SBCWD has reported percolation of between 2,500 acre-feet and
5,000 acre-feet per year of CVP water since 2017 (SBCWD 2019). There is no evidence these
actions contribute to groundwater quality degradation. Increased recharge into the groundwater
subbasins underlying Pacheco Creek would have beneficial effects on groundwater quality by
increasing the inflow of suitable quality surface water and potentially diluting any water quality
constituents in the groundwater subbasins. This impact would be less than significant because
water quality standards would not be violated, and water quality would not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impact. During
construction, the Proposed Project and Alternative D would both reduce Pacheco Creek flows
during summer months thereby reducing groundwater recharge. However, considering that
there are no known water quality constituents of concern within the natural inflow, Alternative D
would have similar impacts as the Proposed Project during construction. During operation, the
Proposed Project and Alternative D would both increase the reliability flows within Pacheco
Creek during summer months, thereby increasing groundwater recharge. Considering that
blended contributions of natural inflow and supplemental CVP inflow are anticipated to meet
groundwater quality objectives, Alternative D would have similar impacts as the Proposed
Project during operation.

Impact WQ-3: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in Delta interior
flows and San Joaquin River Basin flows.
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Construction
During construction of Alternative D, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water system,
including imported water from the Delta, consistent with the baseline conditions. There would be
no change in CVP deliveries for Valley Water, no changes in SWP deliveries for Valley Water,
and thus no changes in Delta interior flows and no change in IL4 refuge water supply deliveries
relative to existing conditions. There would be no impact.
The improvement of 6.8 miles of access roads in watersheds tributary to the San Joaquin River
within Merced and Stanislaus Counties would require the use of heavy equipment and dump
trucks for grading, placement of road aggregate and minor drainage modifications (e.g., culvert
repair or replacement). This type of construction activity would result in exposure of bare soils
within the existing road prism. Development and subsequent restoration of material stockpile
areas and the presence of fuels, lubricants, and solid and liquid wastes could cause short-term
water quality impacts to ponds or intermittent and ephemeral drainages. BMP HM-8 would
ensure that fueling and servicing of construction equipment and vehicles would not occur in
close proximity to water bodies. PAMM HM-6 and BMP HM-10 would ensure that hazardous
materials and other toxic substances used in conjunction with this element of Alternative D are
properly handled and trained personnel have the resources available to manage accidental
releases in a manner that protects the quality of water resources. PAMM BI-7 and PAMM WQ-2
would ensure that material stockpiles will be placed at locations and covered in a manner that
minimizes potential for discharge to a water body. PAMMs WQ-5 and WQ-6 would ensure that
the road improvements include adequate revegetation applicable to the site and incorporate
site-specific structural and operational BMPs to prevent and control impacts on runoff quality,
and procedures to be followed before each storm event consistent with the SWPPP. This impact
would be less than significant because water quality standards would not be violated, and
surface water quality would otherwise not be substantially degraded in the San Joaquin River
Basin.
Operations
Operation of Alternative D would result in modifications to the timing and magnitude of delivery
of CVP supplies from San Luis Reservoir to the Valley Water area. These modifications would
result in minor changes to the quantity, location, and timing of water diversions from the Delta.
The parameters used to assess changes in Delta water quality include Delta exports, Old and
Middle River Flows, and X2 standards. San Luis Reservoir storage is used to assess changes in
San Luis Reservoir water quality. As discussed in Section 3.20.3.1, CalSim-II operations
modeling for existing and future conditions was carried out for a baseline scenario and a
singular With Project scenario that reflects the operations of the Project and all alternatives.
Table 3.20-22 presents the simulated Old and Middle River flows for the With Project scenario
as it compares to existing and future conditions. There is some variability between the With
Project scenario and both existing and future conditions by water year type, with minor
decreases in flows under existing conditions in Above Normal (-0.2 percent), Below Normal (-0.6
percent), and Dry (-0.7 percent) year types, and minor decrease under future conditions in Wet
(-0.4 percent), Below Normal (-0.1 percent), Dry (-0.1 percent), and Critical (-0.2 percent) year
types. These very slight changes are generally due to CalSim-II model sensitivity to random
small fluctuations (e.g., modeling artifacts such as a step threshold for an operational rule that is
either met or not met) at a few timesteps. These small fluctuations are carried forward through
the simulation time period, resulting in minor differences between scenarios. On average, the
With Project scenario would result in a 0.2 percent reduction in long-term average OMR flows
under existing conditions and a 0.1 percent reduction under future conditions. This represents a
change that is minor and within the uncertainty range of the model. This impact would be less
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than significant because water quality standards would not be violated, and surface water
quality would otherwise not be substantially degraded.
Table 3.20-23 presents the simulated previous month X2 position for the With Project scenario
as it compares to the existing and future conditions. This table illustrates that there would be no
change in location of the position of the X2 low salinity zone. The impact would be less than
significant because water quality standards would not be violated, and surface water quality
would otherwise not be substantially degraded.
Impact Hydro-1 in Section 3.12.3.4 presents the simulated mean annual flow exported from the
Jones Pumping Plant (CVP exports) and Banks Pumping Plan (SWP exports) for the With
Project scenario compared to the existing and future baseline conditions. Simulated flows at
Jones Pumping Plant show minimal variability by water year type, primarily a result of only
minor changes in monthly flows and storage throughout the CVP system in CalSim-II. On
average, annual pumping exports are modeled to be 0.2 percent less With Project under
existing conditions and exactly the same under future conditions relative to baseline conditions.
Simulated flows at Banks Pumping Plant also show minimal variability by water year type,
primarily a result of only minor changes in monthly flows and storage throughout the SWP
system in CalSim-II. Annual average modeled pumping exports are 0.1 percent less With
Project under existing conditions and future conditions relative to baseline conditions. These
changes are minimal and within the uncertainty range of the model. Operation With Project
would not substantially alter export pumping, and thus would not significantly alter Delta interior
hydrodynamics that could influence water quality. This impact would be less than significant
because water quality standards would not be violated, and surface water quality would
otherwise not be substantially degraded.
Under Alternative D, Valley Water would deliver 2,000 acre-feet of CVP contract water as IL4
water supply for refuges in Below Normal water years. Existing refuge deliveries are made from
CVPIA water, and there would be no introduction of additional water quality constituents to the
refuges. The increase in deliveries is only two percent of the quantity of water required to meet
the full IL4 water supply for the San Joaquin Valley, and the resultant changes to surface and
subsurface return flows to the San Joaquin River hydrology is negligible. This impact would be
less than significant because water quality standards would not be violated, and surface water
quality would otherwise not be substantially degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. As both the
Proposed Project and Alternative D would include the same roadway construction activities in
the San Joaquin River basin during construction, Alternative D would have the same impacts as
the Proposed Project during construction. During operation, the Proposed Project and
Alternative D would both result in minor changes in San Joaquin River hydrology and to the
quantity, location, and timing of water diversions from the Delta. Alternative D would have similar
impacts as the Proposed Project during operation.

Impact WQ-4: Cause a violation of water quality standards or waste discharge requirements
or otherwise substantially degrade surface water quality due to changes in San Luis
Reservoir water quality.
Construction
During construction of Alternative D, there would be no physical connection for water supplies to
enter the expanded reservoir and Valley Water would continue to operate their water systems
consistent with existing conditions. There would be no change in CVP delivery patterns for
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Valley Water as represented in CalSim II modeling and thus no changes in San Luis Reservoir
storage levels and water quality relative to baseline conditions. There would be no impact.
Operations
Under Alternative D, Valley Water would modify their delivery pattern of CVP water from San
Luis Reservoir to take more water in the spring months and less water in the later summer and
fall months. This operation would allow them to store higher quality water in the expanded
reservoir prior to a low point event in San Luis Reservoir. During a low point event, Valley Water
could reduce deliveries of low-quality water from San Luis Reservoir and instead withdraw
higher quality water from the expanded reservoir through the new tie in with the expanded
reservoir conveyance system. Operation of Alternative D would improve water supply
treatability, taste, and odor associated with low point events. This impact would be beneficial.
As discussed in Section 3.20.3.1, CalSim-II operations modeling for existing and future
conditions was carried out for a baseline scenario and a singular With Project scenario that
reflects the operations of the Proposed Project and all alternatives. Table 3.20-24 illustrates
simulated San Luis Reservoir storage for the With Project scenario compared to the existing
condition and future condition as a result of the shift in timing of CVP deliveries to Valley Water.
Substantial reduction of San Luis Reservoir storage could promote algae growth and result in
reduced DO levels, increasing cyanobacteria levels and associated taste and odor issues,
which would adversely affect beneficial uses. However, the With Project scenario would
generally result in slightly lower San Luis Reservoir storage from April through August and
slightly higher storage from September through February (no modeled storage change in
March). Based on the small changes in overall reservoir storage, as well as the minor increases
in storage during typical months with modeled low points events (September through
November), water quality in San Luis Reservoir is would not be substantially changed as a
result of Alternative D. This impact would be less than significant because water quality
standards would not be violated, and surface water quality would otherwise not be substantially
degraded.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impacts. During
construction, under both the Proposed Project and Alternative D there would be no change in
CVP delivery patterns for Valley Water and thus no changes in San Luis Reservoir storage
levels. Accordingly, Alternative D would have the same impacts as the Proposed Project during
construction. During operation, the Proposed Project and Alternative D would both result in
improved quality of water available to Valley Water during low point events and small changes in
San Luis Reservoir storage levels and corresponding water quality parameters. Alternative D
would have similar impacts as the Proposed Project during operation.

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause indirect
erosion or siltation on or off-site or provide substantial additional sources of polluted runoff.
Construction
Alternative D would require clearing and/or grading activities that could result in alteration of
drainage patterns throughout the Project study area. Construction of the earthfill dam and
associated facilities (e.g., spillway, inlet/outlet works, pump station), borrow, disposal and
staging areas (e.g., CBA-1 and SA-1) and permanent access roads (e.g., Frontage Road) would
result in alteration of about 128 channel segments equating to approximately 11,400 feet of
intermittent or ephemeral channel. While a number of these channels would be subject to
alteration of the existing drainage patterns, a number of the PAMMs specific to water quality
would be implemented to avoid or minimize alteration of drainage patterns in a manner that
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would reduce the potential for sediment or other pollutants to have on-site or downstream
impacts. PAMM WQ-1 would be implemented to minimize or avoid use of equipment and
construction vehicles within these intermittent or ephemeral drainages in a manner that would
reduce the potential for modification to the bed and banks of these channels (e.g., rutting).
PAMM WQ-2 would be implemented to avoid or reduce placement of organic or inorganic
material at locations within staging, stockpiling or disposal areas that could have an adverse
effect on the bed and/or banks of these channels. PAMM WQ-5 would be implemented to
incorporate erosion control measures at locations within or in close proximity to channels in a
manner that would minimize or avoid alteration of drainage patterns. PAMM WQ-6 would be
implemented to avoid or minimize erosion and/or deposition of sediment that would result in an
alteration in the function of the channel to store or transport sediment. This impact would be less
than significant because erosion, siltation, and other pollutant impacts would not be substantial.
The construction of the pump station and water conveyance facilities would occur in upland
environments at locations where drainages have been avoided, or do not occur. Similarly, the
location of the powerline and associated facilities would require construction of pads for 29
power poles; the location of these pads would all be located at upland sites near ridgelines and
all drainage features would be avoided. As described under Impact WQ-1, the construction of
these facilities would incorporate the applicable BMPs and PAMMs to ensure drainages are
avoided. This impact would be less than significant.
As described under Impact WQ-1, the improvements to the property access roads would include
grading, drainage improvements and surfacing to existing roads that provide access to property
owners within the Project study area. While minor improvements to drainage structures (e.g.,
culverts), these would be subject to the BMPs described for Impact WQ-1 previously, and in
some instances would be expected to improve conditions where existing conditions have altered
drainage conditions over time in a manner that has resulted in ongoing erosion or deposition of
sediment. This would be a less than significant impact. The restoration of 0.3 miles of North
Fork Pacheco Creek downstream from the new dam site would result in alteration of existing
drainage patterns in portions of the channel that have been inundated by the existing Pacheco
Reservoir since 1939. Since that time, more than 1,000,000 cubic yards of sediment has
accumulated within the inundation area of existing Pacheco Reservoir, much of that deposited
on the historic channel and floodplain of the creek and consisting of fine-grained easily
transportable soil particles. While the goal of channel restoration to support salmonid habitat
and promote the reestablishment of other aspects of a functional ecosystem (e.g., amphibians,
riparian habitat), the construction efforts associated with channel, floodplain and upland
restoration would require the excavation of approximately 1,000,000 cubic yards over the
course of the 2-phase construction process. The majority of residual reservoir sediment is
planned to be excavated and removed from the historic North Fork Pacheco Creek channel and
100-year floodplain in phase 1, though some residual sediment would remain in the channel and
100-year floodplain to support native vegetation and promote natural morphology.
An estimated 200,000 cubic yards would be excavated downstream from the new dam site and
either temporarily stockpiled or moved to disposal areas to create the restoration channel
downstream from the new dam. This would minimize the potential for flood flows during
construction to erode and mobilize fine residual reservoir sediments and transport them
downstream into Pacheco Creek. No tools are available to quantify potential changes in turbidity
based on alteration of drainage patterns and no data exists to quantify the baseline turbidity of
existing Pacheco Reservoir or North Fork Pacheco Creek, so impacts are analyzed qualitatively.
While the alteration of drainage patterns through the excavation, removal, and placement of
sediment of various sizes would occur in a controlled manner, even with the above PAMMs this
impact would be significant because on- or off-site erosion and siltation impacts would be
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substantial. There is a potential for storm events to occur during the construction period that
have the capability to mobilize and transport residual Pacheco Reservoir sediment from the
construction site downstream through North Fork Pacheco Creek (with North Fork Dam
removed) and into Pacheco Creek. When waters from these storm events flow through the
channel altered by restoration activities during phase 1 they may erode sediment, creating an
additional source of polluted (i.e., high turbidity) runoff that could result in siltation in Pacheco
Creek. These impacts would be temporary and likely of short duration given the hydrologic
character of North Fork Pacheco Creek. However, if high magnitude events were to occur in the
early years of construction before residual reservoir sediments left in the channel were
stabilized, or if several high magnitude events were to occur consecutively within a short
duration and eroded already saturated soils, they would likely produce substantial sources of
polluted runoff (i.e., high turbidity). This impact would be significant.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1a described under Impact WQ-1 and in Section 3.20.3.5 would reduce
this impact by using physical measures and monitoring to minimize the potential for additional
sources of polluted (i.e., high turbidity) runoff to be released downstream following alteration of
the drainage of North Fork Pacheco Creek during construction. Even with this mitigation
measure in place, it is still possible that large storm events (e.g., storm events with a 2-year
return interval or greater that could exceed the capacity of the restored bankfull channel) would
result in high flows with associated depths and velocities that would inundate the channel and
flood plains and erode sediment from the streambed and banks. This additional polluted runoff
would likely exceed both the CC Basin Plan numeric objective for turbidity (limited increases in
turbidity above a baseline as described in section 3.12.1.1), and the evaluation guideline for
turbidity applied by the CCRWQCB in assessing Pacheco Creek for turbidity impairment (NTU
of less than 25). There are no economically or ecologically feasible means of ensuring all
sediment from the restoration channel is removed and/or stabilized such that turbidity levels
would remain within CC Basin Plan objectives throughout the duration of construction.
Therefore, this impact would be significant and unavoidable.
Operations
The initial filling and subsequent operation of the expanded reservoir up to full pool elevation
would inundate 1,381 acres of the North Fork Pacheco Creek watershed, including about 1018
segments of intermittent and ephemeral channel, including the mainstem of North Fork Pacheco
Creek and its tributaries. In total, approximately 27.5 linear miles of channel upstream from the
new dam would be subject to some degree of inundation and drawdown during operations.
Under Alternative D, the sediment supply available from the watershed would not change, but
the volume of storage in the expanded reservoir would increase relative to existing conditions,
which would increase the trapping efficiency, the residence time of sediment, and the volume of
sediment settling out of the flow behind the dam. Because of this additional settling, Alternative
D would reduce the amount of sediment passed downstream to Pacheco Creek, and no
substantial additional sources of sediment would be passed downstream.
To varying degrees, inundation and periodic drawdown and refilling of the expanded reservoir
would affect the drainage patterns of the channels upstream from the new dam in the North
Fork Pacheco Creek watershed. The reservoir surface and the channel bed would interact at
elevations that varied over time, altering the drainage pattern of these channels through periodic
siltation and erosion. The sediment periodically stored at various locations in these channels
would be subject to scour, mobilization, and transport to some point downstream where an
equilibrium would occur over time. During high runoff events, these channels may be subject to
substantial erosion and siltation because their drainage patterns have been altered by the
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expanded reservoir. In addition, high flow events may erode these channels and increase the
turbidity of water flowing into the expanded reservoir. Though the expanded reservoir will have
greater settling capacity than existing conditions as described above, this additional source of
polluted runoff (high turbidity water) would flow through the reservoir or over the spillway and be
passed downstream. This impact would be significant.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1b would be an out-of-kind mitigation
effort to reduce this impact by lowering the overall sediment load into the expanded reservoir.
In-channel or upland sediment erosion reduction measures would be implemented on channels
not subject to inundation, where possible. With implementation of Mitigation Measure WQ-1b,
this impact would be less than significant with mitigation.
Implementation of the Fixed Flow Regime in the restored channel of North Fork Pacheco Creek
channel after construction would continue to result in adjustments to the bed and bank of the
restored channel as physical and bioengineering measures mature over time. These
adjustments could result in mobilization and transport of sediment at a reduced scale than what
is anticipated during construction, to a distance downstream dependent on the type and nature
of unregulated flow that would enter this channel from tributaries downstream from the new
dam. These impacts would be temporary, and the level of channel adjustment in Pacheco Creek
as a result of the Variable Flow Regime would decrease in the downstream direction as
additional tributaries contribute flow and sediment during runoff events. However, as the
adjustments continue for some period of time after construction, these impacts would continue
to be transmitted downstream into Pacheco Creek in a manner that would continue to be a
source of pollution (i.e., high turbidity) under certain type of flow events. This would be a
significant impact because erosion and siltation impacts would be substantial.
Mitigation and Level of Significance with Mitigation
Under Mitigation Measure WQ-1a, to reduce this impact, a sediment monitoring plan for
Pacheco Creek would be implemented that monitors sediment and turbidity in key reaches
downstream, establishes criteria to evaluate effects of construction and operation, and develops
strategies to address impacts through mechanical or operational methods. Through
implementation of this mitigation measure, the impact would be less than significant with
mitigation.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, the Proposed
Project and Alternative D would both include similar types of construction activities. For most
construction activities, impacts would be minimized through DIFs. The Proposed Project and
Alternative D both include the excavation, removal, and placement of residual sediment from
within the existing reservoir. Without mitigation, Alternative D would leave 800,000 cubic yards
of mostly fine-grained residual reservoir sediment in place that would mobilize during high flows
in North Fork Pacheco Creek and provide an additional source of pollution (e.g., high turbidity)
above CC Basin Plan water quality objectives. Implementation of Mitigation Measure WQ-1a
includes removal of 800,000 cubic yards of residual sediment upstream from the new dam and
channel restoration area, which would reduce impacts under Alternative D. The cofferdam
associated with Alternative D would be also located downstream from the majority of sediment
removal activities and would provide additional attenuation of flows and associated settling of
fine-grained sediment in comparison to the Proposed Project. Accordingly, Alternative D would
have less impact than the Proposed Project during construction with mitigation for sediment and
turbidity. During operation, the Proposed Project and Alternative D would subject similar
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acreages (1,367 acres and 1,381 acres, respectively) to reservoir inundation/drawdown and
associated erosion and siltation processes. Alternative D would have similar impacts as the
Proposed Project during operation.

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due to
project inundation.
Construction
Construction of Alternative D includes activities that would occur within the 100-year floodplain
of North Fork Pacheco Creek, including excavation of the restoration channel, excavation of the
new dam foundation, and excavation of conveyance facilities. Major construction activities
would be planned during the dry season when flood hazards are minimal. All areas designated
for stockpiling, staging, and disposal downstream from the proposed dam site are located above
the elevation of the 100-year floodplain of both North Fork Pacheco Creek and Pacheco Creek
and would not be subject to inundation during peak flow events less than the 100-year flood.
Impacts on sediment and turbidity are discussed in Impact WQ-1. There is minimal risk that
project inundation would risk release of any other pollutants. This impact would be less than
significant because within flood hazard zones, risks of pollutant release other than sediment
would be minimal.
Alternative D is not located within a tsunami zone. There would be no impact.
A seiche is a standing wave that can develop within a large waterbody, such as a reservoir,
following a disturbance such as an earthquake or landslide. During construction, the reservoir
would be fully drained preceding removal of the existing North Fork Dam. The construction of a
coffer dam would be necessary to dewater the dam site construction area and divert seasonal
flows of North Fork Pacheco Creek via a diversion system. The dam site, including the
immediate area upstream, was chosen due to its inherent stability with respect to landslides.
While the coffer dam may provide some storage during seasonal runoff periods, there would be
no opportunity for a standing wave to develop that could result in a seiche. Therefore, there
would be no impact.
Operations
Once Alternative D is operational, facilities downstream from the new dam, including the pump
station, would be located out of the 100-year floodplain. The restoration channel, once
operational, may release sediment downstream as described in Impact WQ-1 and Impact WQ5. There is minimal risk that project inundation would risk release of any other pollutants. This
impact would be less than significant because within flood hazard zones, risks of pollutant
release other than sediment would be minimal.
A seiche can be caused by earthquake shaking or landslide deposits rapidly entering the water
body, adversely affecting shoreline resources. Seismic shaking intensity, or strong ground
motion that can cause seiches, is dependent on the distance between an area and the
earthquake epicenter, the earthquake magnitude, and the geologic conditions of the area. As
described in Section 3.9.1.1, the nearest active fault, the Calaveras/Quien Sabe strike-slip fault
is located about 9 miles west of the Project study area. Operation of the expanded reservoir
would not change the likelihood of seismic activity that could cause a seiche; refer to discussion
of Impact Geo-1 in Section 3.9.3. In the event that seismic activity was to occur the design
freeboard of the proposed dam would accommodate any estimated run-up and thus would not
pose a significant hazard to the safety of the dam.
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Seiches produced by landslides are the result of rockfall and landslides that move rapidly into
the water body. Adverse effects can include damages to impoundment structures including
dams. The potential for landslide caused seiches after the dam is constructed was analyzed and
the reservoir has reached its maximum elevation (Valley Water 2021). Two landslides were
identified in the general area upstream from the dam site of indeterminate age and activity level
associated blue schist blocks. That study suggested that additional investigation may be
warranted to determine the potential for one or more of these landslides reactivating in response
to inundation of the expanded reservoir. This would be a significant impact because within
seiche zones, risks of pollutant release may be substantial as a seiche generated wave could
result in an uncontrolled discharge that could have the velocity and volume to erode alluvial
downstream, as well as undercut slopes in a manner that could trigger landslides.
Mitigation and Level of Significance with Mitigation
Mitigation Measure Geo-1 would reduce this impact by requiring additional investigation of these
landslides that would provide information necessary to incorporate design criteria to minimize
the potential of initiating a landslide-related seiche in response to inundation of the expanded
reservoir. With implementation of this mitigation measure, this impact would be reduced to less
than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have similar impact. Considering the
risk associated with the release of pollutants due to inundation in flood hazard, tsunami, or
seiche zones described above, Alternative D would have similar impact as the Proposed Project
during construction and operations without and with mitigation.

Impact WQ-7: Conflict with, or obstruct the implementation of, a water quality control plan.
As described in Section 3.20.1, the primary and extended study areas considered under
Alternative D are subject to the following water quality control plans: CC Basin Plan, CV Basin
Plan, and Bay-Delta Plan.
Construction
Under Impact WQ-1, the impacts related to construction of Alternative D included in-depth
analysis of four water quality constituents with respect to compliance with the CV and CC Basin
Plans. These constituents are temperature, sediment and turbidity, pH, and toxicity (including oil
and grease). For the portion of Alternative D that would occur in Merced and Stanislaus
Counties and be subject to the CV Basin Plan, with the implementation of the BMPs and
PAMMs described in the respective sections under Impact WQ-1, no significant impacts were
identified that would result in conflict or obstruction of the implementation of the CV Basin Plan.
For the portion of Alternative D that would occur in Santa Clara and San Benito Counties and be
subject to the CC Basin Plan, with the implementation of the BMPs and PAMMs described in the
respective sections under Impact WQ-1, no significant impacts were identified related to pH and
toxicity that would result in conflict or obstruction of the implementation of the CC Basin Plan
For that portion of Alternative D that would occur in Santa Clara and San Benito Counties and
be subject to the CC Basin Plan, Impact WQ-1 describes the impacts during construction
related to temperature, and sediment and turbidity. Flows during construction would dewater
portions of Pacheco Creek and produce water temperatures that may adversely affect
steelhead, thereby impacting the cold freshwater habitat beneficial use. This could be in conflict
with the CC Basin Plan or obstruct its implementation by violating defined water quality
objectives; therefore, it would be a significant impact for some period of time during construction
of Alternative D. Native resident and anadromous fish would not be subject to increased
temperatures as they would be excluded from the system (PAMM Fish-1 and PAMM Fish-2,
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respectively), and other special-status resident native species can tolerate high water
temperatures during construction. However, since water temperatures would temporarily exceed
the numeric water quality standards developed by CCRWQCB in the 303(d) analysis, this
impact would remain significant and unavoidable. No mitigation is available to reduce the water
quality impact to less than significant because it is not feasible to construct Alternative D without
dewatering the construction area for the new dam. While the cofferdam would be used to route
flows around the construction site, it would not store water to maintain flows in Pacheco Creek
due to dam safety considerations.
The Alternative D construction activities related to dam removal and channel restoration would
temporarily discharge sediment into Pacheco Creek in quantities that could conflict with the CC
Basin Plan or obstruct its implementation by violating defined water quality objectives for
turbidity. This impact would be significant during construction.
Mitigation and Level of Significance with Mitigation
As described in Impact WQ-1, Mitigation Measure WQ-1a would be developed and
implemented to reduce this impact. The mitigation measure would prioritize removal of residual
reservoir sediment during early construction phases, incorporate structures into the channel to
minimize erosion and promote settling of sediment, and incorporate a plan to monitor and
remove sediment deposited in Pacheco Creek that would result from construction and early
operational periods. With implementation of Mitigation Measure WQ-1a, turbidity levels in flows
from the construction site would be significantly reduced without the mitigation measure in
place, but high flows could still increase turbidity levels above the CC Basin Plan water quality
objectives. No further mitigation is feasible that could cost effectively achieve the objectives of
creation of functional habitat and removal or stabilization of all sediment in a matter that ensures
water quality objectives are met under anticipated flow conditions during construction.
Therefore, this impact would be significant and unavoidable.
There are no construction activities for that portion of Alternative D in the extended study area
subject to the Bay-Delta Plan, and therefore, there would be no conflict with the Bay-Delta Plan.
There would be no impact.
Operations
The impacts of operation of Alternative D on temperature, fecal coliform, DO, TDS, nitrates, and
pH of surface water within the primary study area are described under Impact WQ-1. With
implementation of the applicable BMPs and PAMMs described previously, impacts on
temperature, fecal coliform, DO, TDS, nitrates, and pH would not conflict with relevant water
quality control plans. These impacts would be less than significant because they would not
conflict with or obstruct implementation of the CC Basin Plan.
The impacts of operation of Alternative D on sediment and turbidity are described under Impact
WQ-1 for shoreline erosion, Impact WQ-5 for erosion and siltation associated with drainage
pattern alterations, and Impact WQ-6 for sediment releases due to a seiche. Impacts from
operation of Alternative D related to sediment and turbidity would be significant because they
could conflict with the CC Basin Plan standards for turbidity.
Mitigation and Level of Significance with Mitigation
Mitigation Measure WQ-1b reduce sediment and turbidity impacts described in Impact WQ-1
and Impact WQ-5 by reducing the total load of sediment within the watershed. These impacts
would be less than significant with mitigation. Mitigation Measure WQ-1a would reduce
sediment and turbidity impacts described in Impact WQ-5 through implementation of sediment
monitoring and control measures that would continue to be in place in the initial years of
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operation. This impact related to sediment and turbidity would be less than significant with
mitigation. Mitigation Measure Geo-1 would reduce sediment and turbidity impacts described in
Impact WQ-6 by requiring additional investigations to characterize landslides and incorporate
design criteria to minimize impacts. The impact related to seiches would be less than significant
with mitigation.
As described under Impact WQ-2, operations of Alternative D would not conflict with or obstruct
implementation of the water quality control plans with respect to groundwater. This impact would
be less than significant.
As described under Impacts WQ-3 and WQ-4, there would be minimal changes in water quality
as a result of Alternative D on water bodies subject to the Bay-Delta Plan. This impact would be
less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have greater impact without
mitigation and less impact with mitigation. During construction without mitigation, as described
above for Impact WQ-1, Alternative D would have greater impact than the Proposed Project and
be in conflict with water quality control plans for water temperature and sediment and turbidity if
800,000 cubic yards of residual reservoir sediment were left in place. With mitigation, as
described above for Impact WQ-1, impacts under the Proposed Project and Alternative D would
be similar, but the cofferdam associated with Alternative D would be located downstream from
the majority of sediment removal and other construction activities and would provide additional
attenuation of flows and associated settling of fine-grained sediment in comparison to the
Proposed Project. Accordingly, Alternative D would have less impact than the Proposed Project
during construction for sediment and turbidity with mitigation. As described above for Impacts
WQ-1, WQ-2, WQ-3, WQ-4, WQ-5, and WQ-6, Alternative D would have similar impacts as the
Proposed Project during operations without and with mitigation, with the exception that the
Fixed Flow Schedule would lead to reduced impacts to water temperature and dissolved oxygen
in some years.
3.20.3.5 Mitigation Measures
This section discusses mitigation measures that will avoid or reduce the significant
environmental impacts of the Proposed Project and alternatives identified above. Each
mitigation measure is numbered to correspond to the first significant impact it addresses (e.g.,
Mitigation Measure WQ-1 addresses Impact WQ-1), although some mitigation measures
address multiple impacts. For a description of Mitigation Measure Geo-1, see Section 3.9.3.5.

Mitigation Measure WQ-1a: Residual Sediment Control and Management Plan (Proposed
Project and Alternatives A through D)
Valley Water or its contractors will prepare and implement a Residual Sediment Control and
Management Plan to minimize sediment releases to and turbidity in North Fork Pacheco Creek
and/or Pacheco Creek during removal of North Fork Dam and construction of the restoration
channel. The Plan’s performance objectives will strive to achieve CC Basin Plan water quality
standards where and when feasible. Residual Sediment Control and Management Plan
strategies will require removal of residual reservoir sediments that may mobilize during the initial
years of construction by exposing the historic valley topography, including the relic streambed
alluvium. In addition, deformable structures composed of salvaged cobbles, gravels, and
boulders from the existing channel above the proposed dam site will be placed throughout the
restoration area. Structures may include the use of large wood available from Project vegetation
activities and will be used in conjunction with alluvial materials to promote stream morphology
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and will also serve to redirect high flows away and promote settling of fine sediment. Overall
Residual Sediment Control and Management Plan strategies will include:
•

Initial Residual Reservoir Sediment Excavation in the Restoration Channel – The
majority of residual reservoir sediments in the restoration channel will be excavated in
year two of construction. While the reservoir is draining, sediments will be assessed
starting at the upstream end of the existing reservoir to determine if soil moisture is
suitable for excavation to begin. Excavated sediments will either be transported to onsite designated disposal areas or temporarily or permanently stockpiled within the study
area upslope of the 100-year floodplain based on the quantity and character of the
alluvial material. Stockpiled sediment would be wind- and water-mobile and will thus be
managed using the DIFs described in Impact WQ-1. Some of the sediment may be
processed to recover gravel and alluvium that may be suitable for use in the restoration
channel.

•

Residual Reservoir Sediment Excavation Upstream from New Dam (for Alternative C
and D only): Upstream from the new dam and the new channel restoration corridor,
residual reservoir sediments will be excavated from the channel and stockpiled and
temporarily (if it will be stored for a short duration) or permanently stabilized upslope of
the 100-year floodplain but below the full pool elevation of the existing reservoir.
Excavated volumes are estimated at 700,000 cubic yards for Alternative C and 800,000
cubic yards for Alternative D. Once the dam is removed and the existing reservoir is no
longer functional, these residual reservoir sediments have the potential to mobilize due
to peak flows during construction since the attenuating effects and sediment settling
capacity of the existing reservoir pool will be eliminated. Excavation and stockpiling will
avoid discharging flows with turbidity that exceeds CC Basin Plan standards into
Pacheco Creek.

•

Placement of Deformable Structures– Within and downstream from excavated areas,
structures constructed with natural materials (e.g., boulders, large woody material) will
be built to slow the mean flow velocity, increase the residence time of flow in the
channel, and decrease the suspended sediment concentrations in flows being released
to Pacheco Creek. During and following high flow events, these structures will be
designed to retain sediment, which will be subsequently excavated in later phases of
channel restoration. The structures will also be deformable such that high flows may
cause the structures to disassemble and serve as a source of coarse bedload and/or
organic material within the restoration channel. Placement of these structures will occur
in areas with a valley form that could support riffles or where downstream braiding, or
multi-threaded channels may occur.

•

Use of Scour Pool Below North Fork Dam Spillway as a Sediment Retention Structure –
The scour pool below the North Fork Dam Spillway will be left in place during the initial
years of construction and modified to serve as a retention basin for outflows from the
channel restoration area. The modified scour pool will settle sediment suspended in
incoming flows, reducing the suspended sediment and turbidity levels. The modified
scour pool will be filled and graded during phase two of channel restoration in order to
facilitate establishment of a functional restoration channel.

•

Sediment Monitoring in Pacheco Creek – A sediment monitoring plan will be developed
for Pacheco Creek. The plan will identify several key reaches where monitoring activities
for sediment and turbidity will be conducted throughout the duration of construction.
Monitoring will begin prior to construction to establish a baseline against which
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construction activities could be analyzed. Key variables to monitor will be identified,
which will likely include turbidity, suspended sediment, embeddedness, bed and bank
geometry, and grain size distributions. The plan will establish criteria to evaluate
potential effects in Pacheco Creek due to sediment discharged from Project construction
and initial years of operations, and outline strategies for addressing potential impacts
through mechanical or operational methods.

Mitigation Measure WQ-1b: Channel Network Erosion Reduction Measures (Proposed
Project and Alternatives A through D)
The periodic erosion and deposition within channels of the North Fork Pacheco Creek
watershed not subject to inundation and drawdown processes during operations will be reduced
by Valley Water as off-site mitigation to lower the total sediment load flowing into the expanded
reservoir. The mitigation measure will be implemented through the following measures:
•

Conduct a desktop watershed improvement inventory identifying subwatersheds that
offer opportunities for in-channel or upland sediment erosion reduction. Subwatersheds
will be limited to those where Valley Water has or could attain property access.
Subwatersheds identified will include intermittent and ephemeral channel reaches
upstream from the inundation channels within the North Fork Pacheco Creek watershed,
with an emphasis on low gradient reaches with higher potential for erosion, as well as
high gradient channels subject to mass wasting (e.g., debris flows) and surficial erosion
processes.

•

Develop a watershed-scale sediment management plan that will identify, characterize,
and prioritize specific restoration actions for inventoried subwatersheds. Actions may
include drainage improvements, channel and bank stabilization, animal (e.g., cattle, feral
pigs) management strategies including fencing, revegetation, channel redirection, and
enhancement of habitat physical structure (e.g., placement of woody debris, rocks). The
nature and extent of the restoration and enhancement activities will be based on an
assessment of the ecological functions that are lost as a consequence of implementing
the Proposed Project or alternative.

•

Develop performance standards and monitoring objectives to periodically evaluate
targeted reaches and demonstrate erosion reduction effectiveness. The Plan’s
performance objectives will reference CC Basin Plan water quality objectives for turbidity
and will strive to reduce current baseline turbidity levels to be in compliance with those
objectives. At least one monitoring location will be upstream from the expanded reservoir
to develop baseline levels of watershed sediment loads and demonstrate effectiveness
of mitigation measures.

Potential Impacts from Implementation of Mitigation Measures
Implementation of Mitigation Measure WQ-1a and Mitigation Measure WQ-1b would occur
during the timeframe the Proposed Project or action alternatives would be constructed (e.g., six
to eight years) and during the initial years of operations. The location of these mitigation
measures is specific to the Project study area (WQ-1a) and the North Fork Pacheco Creek
watershed above the new reservoir inundation area (WQ-1b). These mitigation measures have
been reviewed to determine what, if any, environmental resources could be subject to a
significant impact as described in Section 3.20.3.2. Mitigation Measure WQ-1a would include
excavation, earthwork, placement of materials, channel modifications, and sediment monitoring.
These activities would be carried out onsite during construction within the Project study area
and would not introduce any new potential significant impacts. Mitigation Measure WQ-1b would
potentially include restoration actions (e.g., drainage improvements, channel and bank
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stabilization, cattle and feral pig management strategies including fencing) outside of the Project
study area similar to activities described in the Project description and analyzed in this EIR.
These restoration actions could potentially introduce new significant impacts.
The environmental resources listed below may be subject to a short-term impact associated
with implementation of Mitigation Measure WQ-1b. This mitigation measure would be
implemented at the onset of operation of the Project. Potential significant impacts could occur to
the following resources:
•

Wildlife (impacts to special-status species and/or habitat)

•

Vegetation (impacts to riparian vegetation)

•

Aesthetics (change in visual character viewed from trail)

•

Cultural Resources (ground disturbance)

•

Air Quality (impacts due to use of construction equipment)

3.20.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Project to contribute to
significant cumulative impacts when considered in combination with the effects of other past,
present, and reasonably foreseeable probable future projects listed in Table 3.1-2. The
geographic scope of cumulative water quality impacts encompass the primary and extended
study area as described in Section 3.20.1.
For water quality impacts, the cumulative projects that could result in cumulative impacts include
the following:
•

•

Within the primary study area
-

California High-Speed Rail (HSR) Project

-

Pacheco Creek Restoration Project

Within the secondary study area
-

B.F. Sisk Dam Safety of Dams Modification Project and B.F. Sisk Dam Raise and
Reservoir Expansion Project Coordinated Operation Agreement Addendum

-

Coordinated Operation Agreement (COA) Addendum

-

Del Puerto Canyon Reservoir

-

Delta Conveyance Project

-

Incidental Take Permit (ITP) for SWP Operations

-

Los Vaqueros Reservoir Expansion Project

-

Sites Reservoir Project

-

Reinitiation of Consultation on the Coordinated Long-Term Operation of the CVP and
SWP (ROC on LTO)

-

Shasta Lake Water Resources Investigation
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Primary Study Area
The land-based projects in the primary study area would be constructed on or adjacent to
Pacheco Creek and could overlap in time with the Proposed Project and Alternatives A through
D. Accordingly, the HSR Project and Pacheco Creek Restoration Project are considered in this
analysis for impacts related to Pacheco Creek water quality, including: Impact WQ-1, Impact
WQ-2, Impact WQ-5, Impact WQ-6, and Impact WQ-7. The selected alternative of the HSR
Project runs through Pacheco Pass adjacent to SR 152. Construction activities associated with
the HSR Project could include earth moving that may increase sediment discharges to Pacheco
Creek downstream from the existing reservoir. These activities have the potential to generate
water quality impacts which could violate water quality standards, particularly if they were to
occur during the same time frame as construction activities for the Project. The HSR Project
incorporates mitigation strategies that include SWPPPs and BMPs to reduce water quality
impacts to less than significant with respect to stormwater runoff water quality during
construction of the project.
The Pacheco Creek Restoration Project Final Feasibility Report identified a suite of habitat
preservation, enhancement, restoration, and creation needs and opportunities along Pacheco
Creek (near creek mile 4) that could be developed into one or more projects to generate
mitigation credits for the Santa Clara Valley Habitat Agency. The report identified fifteen
restoration opportunities for enhancing desirable physical processes (e.g., floodplain
connectivity, channel dynamism) and morphological complexity, with the intention of selecting
one or more opportunities to move forward into a construction phase. The restoration
opportunities generally include localized excavation and/or placement of restoration elements
within or adjacent to the channel. It is assumed these projects would be developed consistent
with the Santa Clara Valley Habitat Conservation Plan, and that construction activities would be
permitted under the Habitat Conservation Plan and adhere to the CC Basin Plan water quality
objectives during construction.
For Impacts WQ-1 and WQ-7, the Proposed Project and Alternatives A through D, together with
the HSR Project and the Pacheco Creek Restoration Project, would result in significant
cumulative water quality impacts. The Proposed Project and Alternatives A through D would
require implementation of Mitigation Measures WQ-1a and WQ-1b to minimize water quality
degradation in Pacheco Creek during construction. Although the identified mitigation would
minimize impacts during construction, and although Pacheco Creek is currently impaired for
turbidity, high flows in North Fork Pacheco Creek have the potential to mobilize fine sediment in
a manner that would increase turbidity levels above CC Basin Plan water quality objectives.
Therefore, the incremental contribution of the Proposed Project and Alternatives A through D
would be cumulatively considerable, would remain cumulatively considerable post-mitigation,
and would, therefore, be a significant and unavoidable impact.
For Impact WQ-2, the Proposed Project and Alternatives A through D would affect groundwater
recharge rates during construction and operations. However, under the Proposed Project and
Alternatives A through D, water quality of releases from the expanded reservoir would reflect the
quality of water in the reservoir (i.e., water quality of the blended contributions of natural inflow
and supplemental CVP inflow) which would meet groundwater quality objectives. As the HSR
Project and Pacheco Creek Restoration Project would adhere to the CC Basin Plan surface
water quality objectives during their construction and would not affect groundwater quality
during their operation, impacts of the Proposed Project and Alternatives A through D in
conjunction with these projects would not violate water quality standards or otherwise
substantially degrade groundwater quality in groundwater subbasins underlying Pacheco Creek
or the Gilroy-Hollister Valley Groundwater Basin. Therefore, the incremental contribution of the
Proposed Project and Alternatives A through D to the cumulative impact on groundwater quality
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in groundwater subbasins underlying Pacheco Creek or the Gilroy-Hollister Valley Groundwater
Basin would not be cumulatively considerable and would be less than significant 2.
For Impact WQ-5, the Proposed Project and Alternatives A through D, together with the HSR
Project and the Pacheco Creek Restoration Project, would result in significant cumulative
impacts. The Proposed Project and Alternatives A through D would require implementation of
Mitigation Measures WQ-1a and WQ-1b, to minimize water quality degradation in Pacheco
Creek during construction and operation. Although the identified mitigation would minimize
impacts, the Proposed Project would include construction activities that may cause indirect
erosion or siltation. Specifically, there is a potential for large storm events to mobilize and
transport sediment from the construction site downstream through North Fork Pacheco Creek
(with North Fork Dam removed) and into Pacheco Creek. Therefore, the incremental
contribution of the Proposed Project and Alternatives A through D would be cumulatively
considerable, would remain cumulatively considerable post-mitigation, and would, therefore, be
a significant and unavoidable impact.
For Impact WQ-6, the Proposed Project and Alternatives A through D, together with the HSR
Project and the Pacheco Creek Restoration Project, would result in significant cumulative
impacts. The Proposed Project and Alternatives A through D would result in either no or very
limited potential for the release of pollutants due to project inundation through flood hazard or
tsunami zones. Although the Proposed Project and Alternatives A through D would result in
increased likelihood for the release of pollutants due to project inundation through a seiche,
implementation of Mitigation Measure Geo-1 would minimize the potential of initiating a
landslide-related seiche in response to inundation of the expanded reservoir and resulting
impacts would not be cumulatively considerable. Both the HSR Project and the Pacheco Creek
Restoration would result in no impact on the potential release of pollutants related to a seiche;
none of these projects would occur within a tsunami zone. The Proposed Project and
Alternatives A through D, as well as the HSR and Pacheco Creek Restoration Project, would
have design features in place to minimize the risk of release of pollutants resultant from work
within flood zones. Therefore, incremental impacts of the Proposed Project and Alternatives A
through D would be cumulatively considerable pre-mitigation, but less than cumulatively
considerable, and therefore, less than significant post-mitigation.
Secondary Study Area
The cumulative projects affecting the secondary study area would modify CVP and/or SWP
operations. Potential cumulative impacts related to CVP and SWP operations include Impact
WQ-3 and Impact WQ-4. Three of these cumulative projects—the COA Addendum, the ITP for
SWP Operations, and ROC on LTO—are included in future conditions CalSim-II modeling
assumptions, and thus cumulative impacts are reflected in the water quality analysis presented
in this chapter. Specific quantifiable details regarding the surface water quality impacts of other
projects within the secondary study area were not available, and therefore, the analysis was
conducted qualitatively and in the context that these projects would comply with a variety of
laws and regulatory processes that would require avoidance or minimization of impacts on
surface and groundwater quality. For all other listed projects, operations would be consistent
with the Bay-Delta Plan, water rights decisions, including D-1641, and all other regulatory
requirements which are designed to maintain beneficial uses (e.g., fish and wildlife) and
associated water quality objectives within the Delta. In addition, as described in Section 3.12.2,
the ITP for SWP Operations and the 2019 Biological Opinions on the coordinated operations of
the CVP/SWP further limit exports and are intended to reduce impacts to water quality.
Because the Proposed Project would have a minor and less than significant impact on Delta
interior flows and San Joaquin River Basin flows affecting surface water quality, and because
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existing laws and regulations would require avoidance or minimization of cumulative project
water quality impacts, implementation would not result in significant cumulative impacts on Delta
water quality related to Impact WQ-3. The Proposed Project and Alternatives A through D’s
contribution would not be cumulatively considerable, and therefore, less than significant.
The Proposed Project and Alternatives A through D would have a minor and less than significant
impact on San Luis Reservoir water quality. The cumulative projects in the secondary study area
would change the timing and quantity of inflows to and outflows from San Luis Reservoir;
however, existing laws and regulations would require avoidance or minimization of cumulative
project water quality impacts on San Luis Reservoir. Cumulative impacts would not be
significant, and the Proposed Project and Alternatives A through D’s incremental contribution
would not be cumulatively considerable, and therefore, less than significant related to Impact
WQ-4.
Mitigation Measures for Cumulative Impacts
The mitigation measures outlined in Sections 3.20.3.5 and 3.9.3.5 (Geo-1) are applicable to this
section and are not repeated here.
3.20.4

Tables and Figures

This section includes tables and figures for this resource area except Table 3.20-15.
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Figure 3.20-1. Primary Study Area for Water Quality Analyses
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Figure 3.20-2. Key Locations, Creeks, Mile Markers, and Physical Features of Pacheco Creek
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Source: USGS 2021

Figure 3.20-3. Measured Water Temperature and Streamflow in Upper Coyote Creek

Source: Data provided by Pacheco Pass Water District

Figure 3.20-4. Measured Water Temperature Profile in the Existing Pacheco Reservoir
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Source: Micko and Smith 2019
Note: Error bars indicate one standard deviation of mean monthly water temperature
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Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Construction
water temperature not shown if greater than 50 percent of months had no flow. Creek Mile End indicates creek mile downstream
of North Fork and South Fork Pacheco Creek confluence. Additional information on water temperature modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.

Figure 3.20-6. Mean Simulated Water Temperature in Pacheco Creek by Month for the
Proposed Project During Construction for Existing Conditions (2017)
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Figure 3.20-7. Mean Simulated Water Temperature in Pacheco Creek by Month for the
Proposed Project During Construction for Future Conditions (2030)
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Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile End
indicates creek mile downstream of North Fork and South Fork Pacheco Creek confluence. Additional information on water
temperature modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 3.20-8. Mean Simulated Water Temperature in Pacheco Creek by Month for the
Proposed Project Under Existing Conditions (2017)
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-155

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

Note:
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile End
indicates creek mile downstream of North Fork and South Fork Pacheco Creek confluence. Additional information on water
temperature modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.

Figure 3.20-9. Mean Simulated Water Temperature in Pacheco Creek by Month for the
Proposed Project Under Future Conditions (2030)
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Figure 3.20-10. Mean Simulated Water Temperature in Pacheco Creek by Month for fExisting Conditions Baseline (2017) and Future Conditions Baseline (2030)
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Figure 3.20-11. Mean Simulated Water Temperature in Pacheco Creek by Month for
Existing Conditions (2017) for Alternative A
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Figure 3.20-12. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative A Under Future Conditions
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Figure 3.20-13. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative B Under Existing Conditions (2017)
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Figure 3.20-14. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative B Under Future Conditions (2030)
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Figure 3.20-15. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative C Under Existing Conditions (2017)
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Figure 3.20-16. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative C Under Future Conditions (2030)
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Figure 3.20-17. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative D Under Existing Conditions (2017)
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Figure 3.20-18. Mean Simulated Water Temperature in Pacheco Creek by Month for
Alternative D Under Future Conditions (2030)
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Table 3.20-1. Beneficial Uses of Pacheco Creek and Pacheco Reservoir
Beneficial Use
Pacheco Creek
Pacheco Reservoir1
Municipal and Domestic Supply

X

X

Agricultural Supply

X

X

Groundwater Recharge

X

X

Water Contact Recreation

X

X2

Non-Contact Water Recreation

X

X2

Wildlife Habitat

X

X

Cold Fresh Water Habitat

X

X

Warm Fresh Water Habitat

X

X

Migration of Aquatic Organisms

X

Spawning, Reproduction, and/or Early Development

X

Preservation of Biological Habitats of Special Significance

X

Rare, Threatened, or Endangered Species

X

X

Fresh Water Replenishment

X

X

Navigation
Commercial and Sport Fishing

X

X2
X

X2

Source: Central Coast Regional Water Quality Control Board 2019
Notes:
1
The existing Pacheco Reservoir is referred to as Pacheco Lake in the Basin Plan for the Central Coast Basin
2
The Basin Plan for the Central Coast Basin identifies water contact recreation, non-contact water recreation, navigation
and commercial and sporting fishing as beneficial uses; however no public access is provided for Pacheco Reservoir.
Therefore, water contact recreation, non-contact water recreation, navigation and commercial and sport fishing are
potential beneficial uses but do not currently occur at the reservoir.

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.20-166

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.20
Water Quality

Table 3.20-2. Water Quality Objectives for Specific Beneficial Uses for Pacheco Creek and
Pacheco Reservoir
Beneficial Use
Constituent
Water quality objective1
Municipal and Domestic
Supply

Agricultural Supply

Water Contact
Recreation3
Non-Contact Water
Recreation3

Phenol
Organic and
Inorganic
Chemicals
pH
Radioactivity
pH
Dissolved Oxygen
Chemical
Constituents
pH
Bacteria
pH
Bacteria
pH
Dissolved Oxygen

Cold Freshwater
Habitat

Temperature
Chemical
constituents
Turbidity4
pH
Dissolved Oxygen

Warm Freshwater
Habitat

Temperature

Concentrations of less than 1.0 µg/L
Shall not contain concentrations of organic
chemicals in excess of the maximum contaminant levels for
California primary drinking water standards
Greater than 6.5 and less than 8.3
Shall not exceed listed2 concentration limits for radionuclides
Greater than 6.5 and less than 8.3
Not reduced below 2.0 mg/L at any time
Shall not exceed concentration limits for listed chemicals
Greater than 6.5 and less than 8.3
Fecal coliform shall not exceed a log mean of 200/100 mL
based on a minimum of five samples in a 30-day period
Greater than 6.5 and less than 8.3
Fecal coliform shall not exceed a log mean of 2,000/100 mL
based on a minimum of five samples in a 30-day period
Greater than 7.0 and less than 8.5
Not reduced below 7.0 mg/L at any time
Not increased by more than 5°F above natural receiving water
temperature
Shall not exceed concentration limits for listed chemicals
Water shall be free of changes in turbidity that cause a
nuisance or adversely affect beneficial uses5
Greater than 7.0 and less than 8.5
Not reduced below 5.0 mg/L at any time
Not increased by more than 5°F above natural receiving water
temperature

Chemical
constituents

Shall not exceed concentration limits for listed chemicals

Turbidity4

Water shall be free of changes in turbidity that cause a
nuisance or adversely affect beneficial uses5

Source: Central Coast Regional Water Quality Control Board 2019
Notes:
1
Some of these objectives have different ranges for the same waterbody if multiple beneficial uses are designated. In such
cases, the most conservative objective is applied for analysis (e.g., the higher pH threshold of 7.0 is used rather than 6.5 in
waters that contain both water contact recreation and cold freshwater habitat beneficial uses).
2
Radionuclide maximum contaminant levels are specified in California Code of Regulations, Title 22, Division 4, Chapter 15,
Article 5, Section 64443.
3
The Basin Plan for the Central Coast Basin identifies water contact recreation and non-contact water recreation as beneficial
uses; however no public access is provided for Pacheco Reservoir. Therefore, water contact recreation and non-contact
water recreation are potential beneficial uses but do not currently occur at the reservoir.
4
The basin plan does not identify specific turbidity water quality objectives or numeric criteria for cold and warm freshwater
habitat, but turbidity impairments in Pacheco Creek have been identified in the 303(d) listing with a criteria of 25 NTU or less
used as an evaluation guide for impairment
5
Increases in turbidity attributable to controllable water quality factors shall not exceed the following limits:
1. Where natural turbidity is between 0 and 50 NTU, increases shall not exceed 20 percent.
2. Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 NTU.
3. Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 percent.
Allowable zones of dilution within which higher concentrations will be tolerated will be defined for each discharge in discharge
permits.
Key:
mg/L = milligrams per liter
°F = Degrees Fahrenheit
mL = milliliter
µg/L = micrograms per liter
NTU = Nephelometric Turbidity Units
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Table 3.20-3. Water Quality Objectives for Specific Groundwater Beneficial Uses
Beneficial Use
Constituent
Water quality objective
Bacteria
Municipal and
Domestic Supply

Agricultural
Supply

Organic and Inorganic
Chemicals

Median concentration of coliform organisms over any sevenday period shall be less than 2.2/100mL
Shall not contain concentrations in excess of the maximum
contaminant levels for California primary drinking water
standards for organic1 or inorganic2 chemicals

Radioactivity

Shall not exceed listed3 concentration limits for radionuclides

Chemical Constituents

Shall not exceed concentration limits for listed4 chemicals

Source: Central Coast Regional Water Quality Control Board 2019
Notes:
1
Maximum contaminant levels for California primary drinking water standards are found in California Code of Regulations, Title
22, Division 4, Chapter 15, Article 5.5, Section 64444, Table 64444-A.
2
Maximum contaminant levels for California primary drinking water standards are found in California Code of Regulations, Title
22, Division 4, Chapter 15, Article 5.5, Section 64431 and 64433.2.
3
Limits specific in California Code of Regulations, Title 22, Division 4, Chapter 15, Article 5.5, Section 64443.
4
See Table 3-1 and Table 3-2 in CCRWQB 2019.
Key:
mL = milliliter

Table 3.20-4. Median Groundwater Objectives for the Hollister Sub-area
Constituent
Water quality objective (mg/L)
Total Dissolved Solids

1,200

Chlorine (Cl)

150

Sulfate (SO4)

250

Boron (B)

1.0

Sodium (Na)

200

Nitrogen (N)

5

Source: Central Coast Regional Water Quality Control Board 2019
Key:
mg/L = milligram per liter
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Table 3.20-5. Maximum, Mean, and Minimum Monthly Water Temperatures in Upper Coyote Creek
Maximum Mean Monthly
Mean Monthly
Minimum Mean Monthly
# of
Month
samples
Temperature (°F)
Temperature (°F)
Temperature (°F)
January

54

48

39

120

February

61

50

41

107

March

63

53

43

117

April

71

57

45

112

May

72

62

50

35

June

75

66

55

36

July

75

69

61

30

August

75

71

68

13

September

70

69

68

2

October

NM

NM

NM

0

November

81

53

45

25

December

57

49

42

68

Source: USGS 2021
Notes: Data averaged from instantaneous measurements from 1965 to 1976 at United States Geologic Survey gage 11169800
Coyote Creek near Gilroy, California.
Key:
°F = Degrees Fahrenheit
NM = no measurements made

Table 3.20-6. Maximum, Mean, and Minimum Turbidity in Pacheco Creek Measured Between 2005
and 2007
Maximum Value Mean Value
Minimum1 Value
# of
Location Along Pacheco Creek
(NTU)
(NTU)
(NTU)
Samples
Walnut Avenue

92.5

18.6

0.0

17

Highway 156

112.0

17.5

0.0

35

San Felipe Road

111.0

24.5

0.0

23

Lovers Lane

112.0

20.2

0.0

32

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated
Report (303(d) List/305(b) Report) for Pacheco Creek
Notes:
1
Out of the 107 available turbidity measurements reviewed for this analysis, 11 measurements were reported with 0 NTUs.
There are no corresponding flow measurements to determine flow rates associated with these turbidity levels. These low
turbidity levels may reflect standing water and/or indicate no streamflow, and may not be representative of minimum
turbidity levels when water is flowing in Pacheco Creek.
Key:
NTU = nephelometric turbidity unit
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Table 3.20-7. Maximum, Mean, and Minimum Dissolved Oxygen Concentrations Measured in
Pacheco Creek between 2002 and 2007
Maximum Value Mean Value
Minimum Value
# of
Location Along Pacheco Creek
(mg/L)
(mg/L)
(mg/L)
Samples
At North Fork Pacheco Creek

6.7

6.7

6.7

1

Walnut Avenue

14.3

9.6

5.4

41

Highway 156

11.6

7.5

2.5

114

San Felipe Road

10.7

6.4

0.8

102

Lovers Lane

9.7

7.1

3.6

87

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated
Report (303(d) List/305(b) Report) for Pacheco Creek.
Key:
mg/L = milligram per liter

Table 3.20-8. Mean Monthly Dissolved Oxygen Concentrations Measured in Pacheco Creek
Between 2002 and 2007
At North Fork
San Felipe
Walnut Avenue Highway 156
Lovers Lane
Pacheco Creek
Road
Month
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
January

NM

9.9

9.6

8.8

8.7

February

NM

11.2

9.3

6.1

8.5

March

NM

9.2

9.2

8.4

8.3

April

NM

9.4

8.1

7.1

7.0

May

NM

7.9

6.8

6.1

6.1

June

NM

9.9

6.3

5.6

6.1

July

6.7

NM

6.2

4.9

6.5

August

NM

8.7

6.2

5.0

6.1

September

NM

9.3

6.4

4.8

5.1

October

NM

9.0

7.9

6.4

6.9

November

NM

9.5

7.2

6.9

7.5

December

NM

9.7

7.3

7.2

7.7

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated Report
(303(d) List/305(b) Report) for Pacheco Creek.
Key:
mg/L = milligram per liter
NM = no measurement
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Table 3.20-9. Maximum, Mean, and Minimum pH Measured in Pacheco Creek Between 2002 and
2007
# of
Location Along Pacheco Creek Maximum Value Mean Value
Minimum Value
Samples
At North Fork Pacheco Creek

7.2

7.2

7.2

1

Walnut Avenue

8.7

8.1

7.6

41

Highway 156

8.8

7.8

6.7

150

San Felipe Road

8.8

7.8

6.9

106

Lovers Lane

8.9

7.9

7.5

88

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated
Report (303(d) List/305(b) Report) for Pacheco Creek.

Table 3.20-10. Maximum, Mean, and Minimum Conductivity Measured in Pacheco Creek Between
2002 and 2007
Maximum Value Mean Value
Minimum Value
# of
Location Along Pacheco Creek
(µS/cm)
(µS/cm)
(µS/cm)
Samples
At North Fork Pacheco Creek

319

319

319

1

Walnut Avenue

491

392

266

41

Highway 156

1,668

543

186

152

San Felipe Road

1,870

632

272

106

Lovers Lane

7,600

708

274

88

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated
Report (303(d) List/305(b) Report) for Pacheco Creek.
Key:
µS/cm = microsiemens per centimeter

Table 3.20-11. Maximum, Mean, and Minimum Concentrations of Nitrate (as N) Measured in
Pacheco Creek Between 2002 and 2007
Maximum Value Mean Value
Minimum Value
# of
Location Along Pacheco Creek
(mg/L)
(mg/L)
(mg/L)
Samples
At North Fork Pacheco Creek

0.4

0.4

0.4

1

Walnut Avenue

1.8

0.3

<0.1

42

Highway 156

18.9

1.9

<0.1

188

San Felipe Road

2.1

0.6

0.2

111

Lovers Lane

7.0

0.6

<0.1

94

Source: Data obtained from the Monterey Area Research Consortium as reported in the Final California 2018 Integrated
Report (303(d) List/305(b) Report) for Pacheco Creek.
Key:
mg/L = milligram per liter
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Table 3.20-12. Water Quality Objectives for Beneficial Uses in the Sacramento River Basin and the
San Joaquin River Basin
Beneficial Use
Constituent
Water Quality Objective
All

pH

Between 6.5 and 8.5

Contact Recreation

Bacteria

Fecal coliform shall not exceed a geometric mean of 200/100
mL based on a minimum of five samples in a 30-day period

Chemical constituents

Less than CA MCL levels

Lead

Less than 0.015 mg/L

Pesticides

Less than MCL levels

Pesticide - thiobencarb

Less than 1.0 µg/L

Dissolved Oxygen

Not reduced below 2.0 mg/L at any time

Temperature

Not increased by more than 5°F above natural receiving water
temperature

Municipal and
Domestic Supply

Warm Freshwater
Habitat

Source: Central Valley Regional Water Quality Control Board 2018
Key:
°F = degrees Fahrenheit
µg/L = micrograms per liter
MCL = maximum contaminant level
mg/L = milligrams per liter
mL = milliliters

Table 3.20-13. Mean Monthly Water Quality Parameters Measured at San Luis Reservoir
Mean Monthly Temperature
pH
Electrical Conductivity
Turbidity
Month
(°F)
(-)
(µS/cm)
(NTU)
January

54

7.8

572

3.3

February

54

7.8

558

2.8

March

55

7.8

543

2.7

April

57

7.8

542

2.6

May

59

7.9

540

3.3

June

64

8.1

541

3.7

July

69

8.2

538

4.4

August

72

8.0

537

4.2

September

72

8.1

528

3.6

October

71

8.1

541

3.2

November

66

8.1

550

3.1

December

59

7.9

556

3.6

Source: Data obtained from the California Data Exchange Center and averaged from daily measurements from 2013 to 2021 at
the Pacheco Pumping Plant.
Key:
µS/cm = microsiemens per centimeter
°F = Degrees Fahrenheit
NTU = Nephelometric Turbidity Units
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Table 3.20-14. Mean Monthly Water Quality Parameters of Water Delivered from San Luis Reservoir
Month

Algae
Total
Count

Dissolved
Free
Nitrate
Nitrite
Phosphate,
Total
Total
Organic Ammonia Nitrate
as
as
Phosphate
Ortho
Ammonia Organic
Carbon
Nitrogen
Nitrogen Nitrogen
(as PO4)
Nitrogen Carbon

Cells/mL

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

January

975

3.0

<.05

3.4

0.4

<0.02

0.2

0.3

NM

3.2

February

315

3.8

<.05

4.1

0.5

<0.04

0.3

0.3

NM

3.3

March

620

3.4

<.05

3.9

0.5

<0.04

0.3

0.3

NM

3.5

April

245

3.4

<.05

3.9

0.7

<0.01

0.3

NM

<.1

3.7

May

3,746

3.3

<.05

3.9

0.6

NM

0.3

NM

<.1

3.9

June

1,148

3.3

<.05

4.0

0.6

ND

0.3

NM

<.1

4.1

July

23,371

3.3

<.05

3.6

0.4

ND

0.3

NM

<.1

4.1

August

47,518

3.2

<.05

3.3

0.1

0.1

0.3

0.2

NM

3.8

September

22,952

NM

<.05

1.9

0.4

NM

0.3

NM

<.1

3.7

October

6,788

3.0

<.05

0.6

0.1

ND

0.2

NM

<.1

3.3

November

6,000

3.0

<.05

0.4

0.2

ND

0.3

0.4

<.1

3.4

December

4,798

2.8

<.05

NM

0.3

ND

0.3

0.3

<.1

3.2

Notes: Data obtained from Valley Water. Values reflect data from 2001 to 2021.
Key:
mg/L = milligrams per liter
mL = milliliter
ND = not detected
NM = no measurement made
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Table 3.20-16. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for the Proposed Project Under
Existing Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet
Above
Normal
Below
Normal
Dry

Critical

Average

Baseline1

Temperature (°F)

49

52

53

55

50

52

53

56

62

61

51

48

Proposed Project1
% Change
Baseline1

Temperature (°F)

50
2%
49

50
-3%
51

51
-4%
53

52
-6%
55

55
10%
51

58
11%
52

58
9%
54

58
4%
57

57
-7%
63

55
-9%
62

52
1%
53

49
2%
49

Proposed Project1
% Change
Baseline1

Temperature (°F)

50
2%
48

51
-1%
50

52
-4%
52

53
-4%
55

56
9%
52

59
12%
54

59
8%
56

58
2%
59

58
-8%
64

56
-10%
61

52
-1%
51

50
2%
48

Proposed Project1
% Change
Baseline1

Temperature (°F)

49
1%
48

50
1%
49

51
-1%
54

53
-4%
53

55
5%
52

59
8%
55

59
5%
57

58
-1%
60

57
-10%
65

55
-9%
61

52
2%
51

49
2%
48

Proposed Project1
% Change
Baseline1

Temperature (°F)
Temperature (°F)

48
1%
48

50
2%
49

51
-4%
51

53
-1%
52

55
6%
60

59
8%
64

59
4%
66

58
-3%
66

57
-12%
66

56
-9%
62

52
2%
52

49
2%
48

Project1

Temperature (°F)

48
0%
48

50
2%
50

51
1%
53

52
0%
54

55
-8%
53

59
-8%
55

59
-10%
56

59
-11%
59

58
-13%
64

56
-10%
61

52
0%
51

48
1%
48

49
1%

50
0%

51
-3%

52
-4%

55
5%

58
7%

59
4%

58
-1%

57
-10%

56
-9%

52
1%

49
2%

Proposed
% Change
Baseline1

Project1

Proposed
% Change

Temperature (°F)

Temperature (°F)

Temperature (°F)

Temperature (°F)
Temperature (°F)

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-17. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for the Proposed Project Under
Existing Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

48

51

52

54

59

64

67

66

67

63

54

48

Proposed Project1

Temperature (°F)

48

50

51

53

60

65

67

66

65

61

54

48

0%

-1%

-2%

-2%

2%

1%

0%

0%

-2%

-2%

0%

0%

48

51

53

56

60

66

67

66

67

63

55

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

52

55

60

66

67

66

65

62

55

49

-1%

-1%

1%

0%

0%

-1%

-2%

-2%

0%

0%

Temperature (°F)

47

50

53

56

60

67

68

67

66

63

53

48

Temperature (°F)

47

50

52

56

60

66

67

67

65

61

53

48

0%

0%

-1%

-1%

0%

0%

-1%

-1%

-2%

-2%

0%

0%

47

50

53

57

61

67

68

67

67

63

53

48

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

47

50

53

56

60

67

67

66

65

61

53

49

0%

0%

-1%

-1%

-1%

-1%

-1%

-2%

-3%

-2%

0%

0%

Baseline1

Temperature (°F)

48

51

54

57

62

68

70

69

67

64

54

47

Proposed Project1

Temperature (°F)

48

51

53

56

60

66

68

67

65

62

54

47

% Change
Baseline1
Average

50
-1%

Proposed Project1

% Change
Critical

48
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

0%

0%

-1%

-2%

-3%

-2%

-2%

-2%

-2%

-3%

0%

0%

Temperature (°F)

47

51

53

56

60

66

68

67

67

63

54

48

Temperature (°F)

47

50

52

55

60

66

67

66

65

61

54

48

0%

-1%

-1%

-1%

0%

0%

-1%

-1%

-2%

-2%

0%

0%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-18. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for the Proposed Project Under
Existing Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

48

51

52

55

62

67

70

69

68

63

55

49

Proposed Project1

Temperature (°F)

48

50

52

54

62

67

70

69

68

63

54

49

0%

-1%

-1%

-1%

1%

0%

0%

0%

0%

0%

-1%

0%

49

51

53

56

63

68

70

68

68

64

56

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

53

56

63

69

70

68

68

64

55

49

-1%

0%

0%

0%

1%

0%

0%

-1%

-1%

0%

Temperature (°F)

47

50

53

57

62

69

70

69

68

63

54

48

Temperature (°F)

47

50

53

57

62

69

70

69

67

63

54

48

0%

0%

0%

-1%

0%

0%

0%

-1%

-1%

0%

0%

0%

47

51

54

58

64

70

70

69

68

63

54

49

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

47

51

54

57

63

69

70

69

67

63

54

49

0%

0%

0%

0%

-1%

-1%

0%

-1%

-1%

-1%

-1%

0%

Baseline1

Temperature (°F)

47

51

55

58

64

66

70

70

68

64

55

47

Proposed Project1

Temperature (°F)

48

52

54

57

63

68

70

69

67

64

55

47

% Change
Baseline1
Average

51
-1%

Proposed Project1

% Change
Critical

48
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

1%

1%

-1%

0%

-2%

4%

1%

-1%

-2%

0%

-1%

0%

Temperature (°F)

48

51

53

56

62

68

70

69

68

63

55

48

Temperature (°F)

48

51

53

56

63

68

70

69

67

63

54

48

0%

0%

0%

0%

0%

0%

0%

0%

-1%

0%

-1%

0%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in the
Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-19. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for the Proposed Project Under
Future Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

54

55

57

51

52

53

56

62

64

53

50

Proposed Project1

Temperature (°F)

51

52

52

53

57

59

59

59

59

57

53

51

2%

-4%

-5%

-7%

12%

13%

11%

6%

-5%

-10%

0%

2%

50

53

55

58

51

52

54

56

62

65

53

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

52

54

57

60

60

59

59

57

53

51

-6%

-7%

11%

14%

10%

5%

-5%

-12%

0%

4%

Temperature (°F)

49

50

54

55

53

55

57

60

65

63

52

49

Temperature (°F)

49

51

52

53

56

60

60

59

59

57

53

50

1%

2%

-3%

-2%

6%

8%

5%

-1%

-9%

-10%

1%

3%

49

51

55

56

52

54

56

59

64

64

53

49

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

50

52

53

54

56

60

60

60

59

57

53

51

2%

1%

-5%

-3%

8%

10%

7%

2%

-8%

-11%

0%

3%

Baseline1

Temperature (°F)

49

50

51

53

61

65

67

68

68

65

53

49

Proposed Project1

Temperature (°F)

50

52

52

53

57

60

61

61

60

57

53

50

% Change
Baseline1
Average

52
-2%

Proposed Project1

% Change
Critical

51
2%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

2%

3%

2%

1%

-8%

-8%

-9%

-10%

-12%

-11%

0%

2%

Temperature (°F)

49

52

54

56

53

55

57

59

64

64

53

49

Temperature (°F)

50

51

52

53

56

59

60

59

59

57

53

51

2%

-1%

-4%

-4%

7%

8%

6%

1%

-8%

-11%

0%

3%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-20. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for the Proposed Project Under
Future Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

53

53

56

60

66

68

68

69

65

56

51

Proposed Project1

Temperature (°F)

49

52

52

55

61

66

69

68

68

64

55

51

0%

-2%

-2%

-2%

2%

1%

1%

0%

-2%

-3%

0%

0%

50

52

54

57

60

67

69

68

70

66

56

51

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

53

57

61

67

69

68

68

64

56

51

-2%

-1%

1%

0%

0%

0%

-2%

-3%

0%

0%

Temperature (°F)

48

52

54

57

61

68

70

69

69

65

55

49

Temperature (°F)

48

52

53

57

61

68

70

68

67

63

55

49

0%

0%

-1%

-1%

0%

-1%

0%

-1%

-2%

-3%

0%

0%

49

52

55

59

62

68

69

69

69

66

56

51

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

49

52

54

58

61

68

69

69

67

64

55

51

0%

0%

-1%

-1%

0%

0%

0%

-1%

-2%

-3%

0%

0%

Baseline1

Temperature (°F)

49

53

55

59

63

69

71

71

70

66

56

50

Proposed Project1

Temperature (°F)

49

53

55

57

62

67

70

70

68

64

56

50

% Change
Baseline1
Average

52
-1%

Proposed Project1

% Change
Critical

50
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

0%

-1%

-1%

-2%

-3%

-2%

-1%

-2%

-2%

-3%

-1%

0%

Temperature (°F)

49

52

54

57

61

67

69

69

69

65

56

50

Temperature (°F)

49

52

53

56

61

67

69

69

68

64

55

50

0%

-1%

-1%

-2%

0%

0%

0%

-1%

-2%

-3%

0%

0%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-21. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for the Proposed Project Under
Future Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

53

53

56

63

69

72

71

71

66

57

51

Proposed Project1

Temperature (°F)

50

52

53

55

64

69

72

71

71

65

56

51

0%

-1%

-1%

-1%

1%

0%

0%

0%

0%

0%

-1%

-1%

51

53

54

58

64

70

72

71

71

67

57

52

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

54

58

64

70

72

71

71

67

56

51

-1%

-1%

1%

0%

0%

0%

0%

-1%

-1%

-2%

Temperature (°F)

48

52

54

58

64

71

73

71

71

65

55

50

Temperature (°F)

48

52

54

58

64

71

72

71

70

65

55

50

0%

-1%

0%

0%

-1%

-1%

-1%

-1%

-1%

-1%

0%

0%

49

52

56

59

66

71

71

72

70

66

57

51

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

49

52

55

59

65

71

71

71

70

66

56

51

0%

0%

-1%

0%

-1%

-1%

0%

0%

0%

0%

-1%

0%

Baseline1

Temperature (°F)

49

53

56

59

65

67

72

72

71

66

57

49

Proposed Project1

Temperature (°F)

50

53

56

59

65

70

72

72

70

66

56

50

% Change
Baseline1
Average

52
-1%

Proposed Project1

% Change
Critical

51
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

1%

0%

-1%

0%

1%

4%

1%

-1%

-2%

0%

-1%

2%

Temperature (°F)

49

53

54

58

64

70

72

71

71

66

56

51

Temperature (°F)

49

52

54

57

64

70

72

71

70

66

56

51

0%

0%

-1%

0%

0%

0%

0%

0%

-1%

0%

-1%

0%

Note:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork
and South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-22. Simulated Old and Middle River Flows Averaged by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Change
Change
With
Baseline1
With Project1,2
from
Baseline1
from
Year Type
Project1,2
Baseline
Baseline
%
Flow (cfs)
Flow (cfs)
% Change
Flow (cfs)
Flow (cfs)
Change
Wet
Above Normal
Below Normal
Dry
Critical
Average

-4,694
-5,436
-5,566
-4,907
-3,446
-4,816

-4,713
-5,424
-5,535
-4,872
-3,446
-4,807

0.4%
-0.2%
-0.6%
-0.7%
0.0%
-0.2%

-3,621
-4,699
-5,130
-4,656
-3,344
-4,253

-3,606
-4,723
-5,123
-4,650
-3,339
-4,248

-0.4%
0.5%
-0.1%
-0.1%
-0.2%
-0.1%

Notes:
1
Values based on CalSim-II model simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley
Water Year Index. Additional information on Delta water operations and water quality modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
2
CalSim-II operations modeling for existing and future conditions was carried out for a baseline scenario and a single With Project
scenario that reflects the operations of the Project and all alternatives.
Key:
% = percent
cfs = cubic feet per second

Table 3.20-23. Simulated Previous Month X2 Position Averaged by Water Year Type
Existing Conditions (2017)
Future Conditions (2030)
Change
Change
With
With
1
Baseline1
from
Baseline
from
Year Type
Project1,2
Project1,2
Baseline
Baseline
Position
Position
%
Position
Position
% Change
(km)
(km)
Change
(km)
(km)
Wet
Above Normal
Below Normal
Dry
Critical
Average

66
71
76
79
84
74

Source: CalSim-II model simulations

66
71
76
79
84
74

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

68
73
77
80
85
75

68
73
77
80
85
75

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Notes:
1
Values based on CalSim-II model simulations. Simulation period: 1922-2003. Water Year Type based on Sacramento Valley
Water Year Index. Additional information on Delta water operations and water quality modeling is provided in the Water
Resources and Fisheries Numerical Modeling Appendix.
2
CalSim-II operations modeling for existing and future conditions was carried out for a baseline scenario and a single With Project
scenario that reflects the operations of the Project and all alternatives.
Key:
% = percent
km = kilometer
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Table 3.20-24. Simulated San Luis Reservoir Storage Averaged by Month
Existing Conditions (2017)
Future Conditions (2030)
Change
Change
With
With
Baseline1
from
Baseline1
from
1,2
1,2
Project
Project
Month
Baseline
Baseline
Storage
Storage
%
Storage
Storage
%
(TAF)
(TAF)
Change
(TAF)
(TAF)
Change
January

1,137

1,146

0.8%

1,293

1,297

0.3%

February

1,381

1,386

0.4%

1,530

1,534

0.2%

March

1,592

1,592

0.0%

1,665

1,665

0.0%

April

1,408

1,404

-0.3%

1,595

1,591

-0.2%

May

1,077

1,069

-0.8%

1,428

1,421

-0.5%

June

724

716

-1.2%

1,076

1,068

-0.7%

July

574

568

-1.1%

794

789

-0.6%

August

417

413

-1.1%

551

548

-0.6%

September

460

460

-0.2%

507

508

0.2%

October

482

485

0.6%

497

503

1.3%

November

600

603

0.5%

694

702

1.2%

December

860

863

0.4%

1,000

1,006

0.6%

Average

893

892

-0.1%

1,052

1,053

0.0%

Note:
1
Values based on CalSim-II Model simulations. Simulation period: Simulation period: 1922-2003. Additional information on
water operations modeling is provided in the Water Resources and Fisheries Numerical Modeling Appendix.
2
CalSim-II operations modeling for existing and future conditions was carried out for a baseline scenario and a single With
Project scenario that reflects the operations of the Project and all alternatives.
Key:
% = percent
TAF = thousand acre-feet
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Table 3.20-25. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Baseline1

Wet

Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

53

55

50

52

53

56

62

61

51

48

50

51

51

51

55

56

57

56

56

54

52

50

2%

-3%

-5%

-7%

9%

8%

6%

1%

-10%

-11%

1%

2%

Temperature (°F)

49

51

53

55

51

52

54

57

63

62

53

49

Proposed Project1

Temperature (°F)

50

51

52

52

55

57

57

56

56

54

52

50

2%

0%

-3%

-5%

8%

8%

5%

-1%

-10%

-12%

-1%

2%

48

50

52

55

52

54

56

59

64

61

51

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

49

50

51

52

55

56

57

56

56

54

51

49

1%

1%

-2%

-6%

4%

4%

1%

-4%

-12%

-11%

1%

2%

Baseline1

Temperature (°F)

48

49

54

53

52

55

57

60

65

61

51

48

Proposed Project1

Temperature (°F)

48

50

51

52

55

57

56

56

55

54

51

50

1%

2%

-4%

-2%

5%

4%

-1%

-7%

-15%

-11%

1%

2%

48

49

51

52

60

64

66

66

66

62

52

48

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Baseline1
Average

52

Baseline1

% Change
Critical

49

Proposed

Temperature (°F)
Project1

% Change

Temperature (°F)

48

50

51

52

54

56

56

56

55

54

51

48

1%

2%

0%

-1%

-9%

-13%

-15%

-16%

-17%

-13%

-1%

1%

48

50

53

54

53

55

56

59

64

61

51

48

49

51

51

52

55

56

56

56

56

54

52

49

1%

0%

-3%

-5%

4%

3%

0%

-5%

-12%

-11%

0%

2%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model Simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water Year Type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-26. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water
Year
Variation
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

48

51

52

54

59

64

67

66

67

63

54

48

Proposed Project1

Temperature (°F)

48

50

51

53

60

64

66

65

65

61

54

48

-1%

-1%

-2%

-2%

2%

0%

-1%

-1%

-3%

-4%

0%

0%

48

51

53

56

60

66

67

66

67

63

55

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

52

55

60

66

67

65

65

61

55

49

-1%

-1%

1%

-1%

-1%

-2%

-4%

-4%

-1%

0%

Temperature (°F)

47

50

53

56

60

67

68

67

66

63

53

48

Temperature (°F)

47

49

52

55

60

66

66

66

64

61

53

48

0%

0%

-1%

-1%

0%

-1%

-2%

-2%

-4%

-3%

0%

0%

47

50

53

57

61

67

68

67

67

63

53

48

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

47

50

53

56

60

66

66

65

64

60

53

49

0%

0%

-1%

-2%

-1%

-2%

-3%

-3%

-4%

-4%

0%

0%

Baseline1

Temperature (°F)

48

51

54

57

62

68

70

69

67

64

54

47

Proposed Project1

Temperature (°F)

48

51

53

55

60

65

66

65

63

61

54

47

% Change
Baseline1
Average

50
-1%

Proposed Project1

% Change
Critical

48
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

0%

0%

-2%

-3%

-3%

-4%

-5%

-5%

-5%

-4%

-1%

0%

Temperature (°F)

47

51

53

56

60

66

68

67

67

63

54

48

Temperature (°F)

47

50

52

55

60

65

66

65

64

61

54

48

0%

-1%

-1%

-2%

0%

-1%

-2%

-3%

-4%

-4%

0%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-27. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative A Under Existing
Conditions (2017)
Water
Year
Variation
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

48

51

52

55

62

67

70

69

68

63

55

49

Proposed Project1

Temperature (°F)

48

50

51

54

62

67

69

68

68

63

54

49

0%

-1%

-1%

-1%

1%

0%

0%

-1%

-1%

-1%

-1%

0%

49

51

53

56

63

68

70

68

68

64

56

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

53

56

63

69

70

68

68

63

55

49

-1%

-1%

1%

0%

0%

-1%

-1%

-2%

-1%

0%

Temperature (°F)

47

50

53

57

62

69

70

69

68

63

54

48

Temperature (°F)

47

50

53

56

62

68

70

69

67

63

54

48

0%

0%

-1%

-1%

0%

-1%

0%

-1%

-1%

-1%

0%

0%

47

51

54

58

64

70

70

69

68

63

54

49

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

47

51

53

57

63

69

69

68

66

63

54

49

0%

0%

0%

-1%

-1%

-1%

-1%

-2%

-2%

-1%

-1%

0%

Baseline1

Temperature (°F)

47

51

55

58

64

66

70

70

68

64

55

47

Proposed Project1

Temperature (°F)

48

52

54

57

63

68

70

69

66

63

55

47

% Change
Baseline1
Average

51
-1%

Proposed Project1

% Change
Critical

48
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

1%

1%

-1%

-1%

-2%

3%

0%

-2%

-3%

0%

-1%

0%

Temperature (°F)

48

51

53

56

62

68

70

69

68

63

55

48

Temperature (°F)

48

51

53

56

63

68

70

68

67

63

54

48

0%

0%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-28. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative A Under Future
Conditions (2030)
Water
Year
Variation
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

54

55

57

51

52

53

56

62

64

53

50

Proposed Project1

Temperature (°F)

51

52

51

52

56

57

57

57

57

55

53

51

1%

-4%

-6%

-8%

11%

9%

8%

3%

-8%

-13%

-1%

2%

50

53

55

58

51

52

54

56

62

65

53

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

52

53

56

58

58

57

57

56

53

51

-6%

-8%

10%

10%

7%

2%

-8%

-14%

-1%

4%

Temperature (°F)

49

50

54

55

53

55

57

60

65

63

52

49

Temperature (°F)

49

51

52

53

55

57

58

57

57

55

52

50

0%

2%

-4%

-4%

5%

4%

1%

-5%

-13%

-13%

0%

2%

49

51

55

56

52

54

56

59

64

64

53

49

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

50

52

52

53

56

57

57

57

57

55

53

51

2%

1%

-6%

-5%

7%

6%

2%

-2%

-12%

-14%

-1%

3%

Baseline1

Temperature (°F)

49

50

51

53

61

65

67

68

68

65

53

49

Proposed Project1

Temperature (°F)

50

51

52

52

56

57

57

57

57

55

53

50

% Change
Baseline1
Average

52
-2%

Proposed Project1

% Change
Critical

51
2%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

2%

3%

0%

0%

-9%

-13%

-14%

-15%

-17%

-14%

-1%

2%

Temperature (°F)

49

52

54

56

53

55

57

59

64

64

53

49

Temperature (°F)

50

52

52

53

56

57

57

57

57

55

53

51

2%

-1%

-5%

-5%

5%

4%

1%

-3%

-11%

-13%

-1%

3%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-29. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type Alternative A Under Future
Conditions (2030)
Water
Year
Variation
Parameter
Jan
Feb Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov Dec
Type
Baseline1

Temperature (°F)

50

53

53

56

60

66

68

68

69

65

56

51

Proposed Project1
% Change
Baseline1

Temperature (°F)

49
0%
50

52
-2%
52

52
-2%
54

55
-2%
57

61
2%
60

66
0%
67

68
0%
69

67
-1%
68

67
-3%
70

63
-4%
66

55
0%
56

51
0%
51

Proposed Project1
% Change
Baseline1

Temperature (°F)

50
0%
48

52
-1%
52

53
-2%
54

56
-2%
57

61
2%
61

67
0%
68

69
-1%
70

67
-1%
69

67
-3%
69

64
-4%
65

56
-1%
55

51
0%
49

Proposed Project1
% Change
Baseline1

Temperature (°F)

48
0%
49

52
0%
52

53
-1%
55

56
-2%
59

61
0%
62

67
-2%
68

68
-2%
69

67
-3%
69

66
-4%
69

62
-4%
66

54
0%
56

49
0%
51

Dry

Proposed Project1
% Change
Baseline1

Temperature (°F)

49
0%
49

52
0%
53

54
-1%
55

57
-2%
59

61
0%
63

67
-1%
69

67
-2%
71

67
-3%
71

66
-4%
70

63
-4%
66

55
-1%
56

51
0%
50

Critical

Proposed Project1
% Change
Baseline1

Temperature (°F)

49
0%
49

53
-1%
52

54
-2%
54

57
-3%
57

61
-3%
61

67
-3%
67

68
-4%
69

68
-5%
69

66
-5%
69

63
-4%
65

56
-1%
56

50
0%
50

Average

Proposed Project1
% Change

Temperature (°F)

49
0%

52
-1%

53
-2%

56
-2%

61
0%

67
-1%

68
-2%

67
-3%

67
-4%

63
-4%

55
0%

50
0%

Wet
Above
Normal
Below
Normal

Temperature (°F)

Temperature (°F)

Temperature (°F)

Temperature (°F)

Temperature (°F)

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork
and South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is
provided in the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-30. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type Alternative A Under Future
Conditions (2030)
Water
Year
Variation
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Baseline1

Temperature (°F)

50

53

53

56

63

69

72

71

71

66

57

51

Proposed Project1
% Change
Baseline1

Temperature (°F)

50
0%
51

52
-1%
53

53
-1%
54

55
-1%
58

64
1%
64

68
0%
70

71
-1%
72

71
-1%
71

70
0%
71

65
-1%
67

56
-1%
57

51
-1%
52

Proposed Project1
% Change
Baseline1

Temperature (°F)

51
0%
48

52
-1%
52

54
-1%
54

58
-1%
58

64
1%
64

70
0%
71

72
0%
73

70
-1%
71

71
-1%
71

66
-2%
65

57
-1%
55

51
-2%
50

Proposed Project1
% Change
Baseline1

Temperature (°F)

48
0%
49

52
-1%
52

54
0%
56

58
-1%
59

64
0%
66

70
-1%
71

72
-1%
71

70
-1%
72

69
-2%
70

65
-1%
66

55
0%
57

50
0%
51

Dry

Proposed Project1
% Change
Baseline1

Temperature (°F)

49
0%
49

52
0%
53

55
-1%
56

59
-1%
59

65
-1%
65

70
-1%
67

71
-1%
72

71
-1%
72

70
-1%
71

65
0%
66

56
-1%
57

51
0%
49

Critical

Proposed Project1
% Change
Baseline1

Temperature (°F)

50
1%
49

53
0%
53

56
-1%
54

59
-1%
58

65
1%
64

70
4%
70

72
0%
72

71
-2%
71

69
-3%
71

66
0%
66

56
-1%
56

50
2%
51

Average

Proposed Project1
% Change

Temperature (°F)

49
0%

52
0%

54
-1%

57
-1%

64
0%

70
0%

72
-1%

71
-1%

70
-1%

65
-1%

56
-1%

51
0%

Wet
Above
Normal
Below
Normal

Temperature (°F)

Temperature (°F)

Temperature (°F)

Temperature (°F)

Temperature (°F)

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-31. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

49

52

53

55

50

52

53

56

62

61

51

48

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

51

55

56

57

56

56

54

52

50

-5%

-7%

9%

8%

6%

1%

-9%

-11%

1%

3%

Temperature (°F)

49

51

53

55

51

52

54

57

63

62

53

49

Proposed Project1

Temperature (°F)

50

51

52

52

55

57

57

56

56

54

52

50

2%

0%

-3%

-5%

9%

8%

5%

-1%

-10%

-12%

-1%

2%

48

50

52

55

52

54

56

59

64

61

51

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

49

50

51

52

55

57

57

56

56

54

52

49

1%

2%

-1%

-5%

5%

4%

1%

-4%

-12%

-11%

1%

2%

Baseline1

Temperature (°F)

48

49

54

53

52

55

57

60

65

61

51

48

Proposed Project1

Temperature (°F)

49

51

51

52

55

57

56

56

56

54

52

50

1%

2%

-4%

-2%

5%

4%

0%

-6%

-14%

-11%

1%

3%

48

49

51

52

60

64

66

66

66

62

52

48

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

51
-3%

Baseline1

% Change
Critical

50
2%

49

50

51

52

54

56

56

56

55

54

52

49

1%

2%

0%

-1%

-9%

-13%

-14%

-16%

-17%

-12%

0%

1%

Baseline1

Temperature (°F)

48

50

53

54

53

55

56

59

64

61

51

48

Proposed Project1

Temperature (°F)

49

51

51

52

55

56

57

56

56

54

52

49

2%

0%

-3%

-4%

4%

3%

0%

-4%

-12%

-11%

1%

2%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-32. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

48

51

52

54

59

64

67

66

67

63

54

48

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

53

60

64

66

65

65

61

54

48

-2%

-2%

2%

0%

-1%

-1%

-3%

-3%

0%

0%

Temperature (°F)

48

51

53

56

60

66

67

66

67

63

55

49

Proposed Project1

Temperature (°F)

48

50

52

55

60

66

67

65

65

61

55

49

0%

-1%

-1%

-1%

1%

-1%

-1%

-2%

-4%

-4%

0%

0%

47

50

53

56

60

67

68

67

66

63

53

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

47

49

52

55

60

66

66

66

64

61

53

48

0%

0%

-1%

-1%

0%

-1%

-2%

-2%

-4%

-3%

0%

0%

Baseline1

Temperature (°F)

47

50

53

57

61

67

68

67

67

63

53

48

Proposed Project1

Temperature (°F)

47

50

53

56

60

66

66

65

64

61

53

49

0%

0%

-1%

-2%

-1%

-2%

-3%

-3%

-4%

-3%

0%

0%

48

51

54

57

62

68

70

69

67

64

54

47

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

50
-1%

Baseline1

% Change
Critical

48
0%

48

51

53

56

60

65

66

65

63

61

54

47

0%

0%

-2%

-3%

-3%

-4%

-5%

-5%

-5%

-4%

-1%

0%

Baseline1

Temperature (°F)

47

51

53

56

60

66

68

67

67

63

54

48

Proposed Project1

Temperature (°F)

47

50

52

55

60

65

66

65

64

61

54

48

0%

-1%

-1%

-2%

0%

-1%

-2%

-3%

-4%

-4%

0%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-33. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative B Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

48

51

52

55

62

67

70

69

68

63

55

49

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

54

62

67

69

68

68

63

54

49

-1%

-1%

1%

0%

0%

-1%

-1%

-1%

-1%

0%

Temperature (°F)

49

51

53

56

63

68

70

68

68

64

56

49

Proposed Project1

Temperature (°F)

48

51

53

56

63

69

70

68

68

63

55

49

0%

-1%

-1%

-1%

1%

0%

0%

-1%

-1%

-2%

-1%

0%

47

50

53

57

62

69

70

69

68

63

54

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

47

50

53

56

62

68

70

69

67

63

54

48

0%

0%

-1%

-1%

0%

-1%

0%

-1%

-1%

-1%

0%

0%

Baseline1

Temperature (°F)

47

51

54

58

64

70

70

69

68

63

54

49

Proposed Project1

Temperature (°F)

47

51

54

57

63

69

69

68

66

63

54

49

0%

0%

0%

-1%

-1%

-1%

-1%

-2%

-2%

-1%

-1%

0%

47

51

55

58

64

66

70

70

68

64

55

47

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

50
-1%

Baseline1

% Change
Critical

48
0%

48

52

54

57

63

68

70

69

66

63

55

47

1%

1%

-1%

-1%

-2%

3%

0%

-2%

-3%

0%

-1%

0%

Baseline1

Temperature (°F)

48

51

53

56

62

68

70

69

68

63

55

48

Proposed Project1

Temperature (°F)

48

51

53

56

63

68

70

68

67

63

54

48

0%

0%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-34. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative B Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

54

55

57

51

52

53

56

62

64

53

50

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

52

53

56

57

58

58

58

56

53

51

-5%

-7%

12%

10%

9%

4%

-7%

-12%

0%

4%

Temperature (°F)

50

53

55

58

51

52

54

56

62

65

53

49

Proposed Project1

Temperature (°F)

51

52

52

53

57

58

58

58

58

56

53

51

2%

-2%

-5%

-7%

11%

10%

8%

3%

-7%

-13%

0%

5%

49

50

54

55

53

55

57

60

65

63

52

49

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

49

52

52

53

56

58

58

57

57

56

53

50

1%

2%

-3%

-3%

5%

5%

1%

-4%

-12%

-12%

1%

3%

Baseline1

Temperature (°F)

49

51

55

56

52

54

56

59

64

64

53

49

Proposed Project1

Temperature (°F)

50

52

53

54

56

58

58

58

57

56

53

51

3%

2%

-5%

-4%

8%

7%

4%

-1%

-11%

-13%

0%

4%

49

50

51

53

61

65

67

68

68

65

53

49

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

52
-4%

Baseline1

% Change
Critical

51
2%

50

52

52

53

56

57

58

58

57

56

53

50

2%

3%

1%

0%

-9%

-12%

-14%

-15%

-16%

-13%

0%

2%

Baseline1

Temperature (°F)

49

52

54

56

53

55

57

59

64

64

53

49

Proposed Project1

Temperature (°F)

50

52

52

53

56

58

58

58

57

56

53

51

2%

0%

-4%

-5%

6%

5%

2%

-2%

-10%

-12%

0%

4%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-35. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative B Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

53

53

56

60

66

68

68

69

65

56

51

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

52

55

61

66

68

68

67

63

55

51

-2%

-2%

2%

0%

0%

-1%

-3%

-4%

0%

0%

Temperature (°F)

50

52

54

57

60

67

69

68

70

66

56

51

Proposed Project1

Temperature (°F)

50

52

53

57

62

67

69

67

67

64

56

51

0%

-1%

-2%

-2%

2%

0%

0%

-1%

-3%

-4%

0%

0%

48

52

54

57

61

68

70

69

69

65

55

49

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

48

52

53

56

61

67

69

67

66

62

55

49

0%

0%

-1%

-2%

0%

-2%

-2%

-3%

-4%

-4%

0%

0%

Baseline1

Temperature (°F)

49

52

55

59

62

68

69

69

69

66

56

51

Proposed Project1

Temperature (°F)

49

52

54

58

62

67

68

68

66

63

55

51

0%

0%

-1%

-2%

0%

-1%

-2%

-3%

-4%

-4%

0%

0%

49

53

55

59

63

69

71

71

70

66

56

50

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

52
-1%

Baseline1

% Change
Critical

49
0%

49

53

54

57

61

67

68

68

66

63

56

50

0%

0%

-2%

-3%

-3%

-3%

-4%

-5%

-5%

-4%

-1%

0%

Baseline1

Temperature (°F)

49

52

54

57

61

67

69

69

69

65

56

50

Proposed Project1

Temperature (°F)

49

52

53

56

61

67

68

67

67

63

55

50

0%

-1%

-2%

-2%

0%

-1%

-2%

-2%

-4%

-4%

0%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-36. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative B Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

53

53

56

63

69

72

71

71

66

57

51

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

53

55

64

69

71

71

71

65

56

51

-1%

-1%

1%

0%

-1%

-1%

0%

-1%

-1%

-1%

Temperature (°F)

51

53

54

58

64

70

72

71

71

67

57

52

Proposed Project1

Temperature (°F)

51

52

54

58

65

70

72

70

71

66

57

51

0%

-1%

-1%

-1%

1%

0%

0%

-1%

-1%

-2%

-1%

-2%

48

52

54

58

64

71

73

71

71

65

55

50

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

48

52

54

58

64

70

72

70

69

65

55

50

0%

-1%

0%

-1%

0%

-1%

-1%

-1%

-2%

-1%

0%

0%

Baseline1

Temperature (°F)

49

52

56

59

66

71

71

72

70

66

57

51

Proposed Project1

Temperature (°F)

49

52

55

59

65

70

71

71

70

66

56

51

0%

0%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

0%

-1%

0%

49

53

56

59

65

67

72

72

71

66

57

49

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

52
-1%

Baseline1

% Change
Critical

50
0%

50

53

56

59

65

70

72

71

69

66

56

50

1%

0%

-1%

-1%

1%

4%

0%

-2%

-3%

0%

-1%

2%

Baseline1

Temperature (°F)

49

53

54

58

64

70

72

71

71

66

56

51

Proposed Project1

Temperature (°F)

49

52

54

57

65

70

72

71

70

65

56

51

0%

0%

-1%

-1%

0%

0%

-1%

-1%

-1%

-1%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-37. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

49

52

53

55

50

52

53

56

62

61

51

48

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

50

50

52

53

53

53

53

52

51

50

-6%

-8%

3%

3%

0%

-4%

-14%

-14%

-1%

3%

Temperature (°F)

49

51

53

55

51

52

54

57

63

62

53

49

Proposed Project1

Temperature (°F)

50

50

51

51

52

54

54

53

53

52

51

50

2%

-2%

-5%

-7%

3%

2%

-1%

-6%

-15%

-15%

-4%

2%

48

50

52

55

52

54

56

59

64

61

51

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

49

50

50

51

52

54

54

53

53

52

51

50

2%

1%

-3%

-8%

-1%

-1%

-5%

-9%

-17%

-14%

0%

2%

Baseline1

Temperature (°F)

48

49

54

53

52

55

57

60

65

61

51

48

Proposed Project1

Temperature (°F)

49

50

50

51

52

54

54

53

53

52

51

50

2%

1%

-6%

-5%

-1%

-2%

-6%

-11%

-18%

-14%

0%

3%

48

49

51

52

60

64

66

66

66

62

52

48

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

50
-4%

Baseline1

% Change
Critical

50
2%

49

49

50

50

52

53

54

53

53

52

50

49

1%

0%

-2%

-4%

-14%

-17%

-19%

-19%

-20%

-16%

-3%

2%

Baseline1

Temperature (°F)

48

50

53

54

53

55

56

59

64

61

51

48

Proposed Project1

Temperature (°F)

49

50

50

51

52

53

53

53

53

52

51

50

2%

-1%

-5%

-7%

-1%

-2%

-5%

-9%

-17%

-15%

-1%

2%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-38. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

48

51

52

54

59

64

67

66

67

63

54

48

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

53

59

64

66

65

64

60

53

48

-2%

-2%

0%

-1%

-2%

-2%

-4%

-4%

-1%

0%

Temperature (°F)

48

51

53

56

60

66

67

66

67

63

55

49

Proposed Project1

Temperature (°F)

48

50

52

55

59

65

66

65

64

61

54

49

0%

-1%

-1%

-2%

0%

-1%

-2%

-2%

-4%

-4%

-1%

0%

47

50

53

56

60

67

68

67

66

63

53

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

47

49

52

55

59

65

66

65

64

60

53

48

0%

0%

-1%

-2%

-1%

-2%

-2%

-3%

-4%

-4%

0%

0%

Baseline1

Temperature (°F)

47

50

53

57

61

67

68

67

67

63

53

48

Proposed Project1

Temperature (°F)

47

50

53

56

59

66

66

65

64

61

53

49

1%

0%

-1%

-2%

-2%

-2%

-3%

-3%

-4%

-3%

-1%

0%

48

51

54

57

62

68

70

69

67

64

54

47

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

50
-1%

Baseline1

% Change
Critical

48
0%

48

51

53

55

59

66

67

66

64

61

54

47

0%

-1%

-2%

-3%

-4%

-3%

-4%

-4%

-4%

-4%

-1%

0%

Baseline1

Temperature (°F)

47

51

53

56

60

66

68

67

67

63

54

48

Proposed Project1

Temperature (°F)

47

50

52

55

59

65

66

65

64

61

53

48

0%

-1%

-2%

-2%

-1%

-1%

-2%

-3%

-4%

-4%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-39. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative C Under Existing
Conditions (2017)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

48

51

52

55

62

67

70

69

68

63

55

49

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

54

62

67

69

69

68

63

54

49

-1%

-1%

0%

0%

0%

-1%

-1%

0%

-1%

0%

Temperature (°F)

49

51

53

56

63

68

70

68

68

64

56

49

Proposed Project1

Temperature (°F)

48

51

52

56

62

69

70

68

68

63

55

49

0%

-1%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

0%

47

50

53

57

62

69

70

69

68

63

54

48

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

47

50

53

56

62

69

70

69

67

63

54

48

0%

0%

-1%

-1%

-1%

-1%

0%

-1%

-1%

-1%

0%

0%

Baseline1

Temperature (°F)

47

51

54

58

64

70

70

69

68

63

54

49

Proposed Project1

Temperature (°F)

47

50

53

57

63

69

69

69

67

63

54

49

0%

0%

0%

-1%

-1%

-1%

0%

-1%

-1%

-1%

-1%

0%

47

51

55

58

64

66

70

70

68

64

55

47

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

50
-1%

Baseline1

% Change
Critical

48
0%

48

52

54

57

63

68

70

69

67

64

55

47

1%

1%

-1%

-1%

-2%

4%

1%

-1%

-2%

0%

-1%

0%

Baseline1

Temperature (°F)

48

51

53

56

62

68

70

69

68

63

55

48

Proposed Project1

Temperature (°F)

48

51

53

56

62

68

70

69

67

63

54

48

0%

0%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-40. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative C Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

54

55

57

51

52

53

56

62

64

53

50

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

51

51

53

54

54

54

54

53

51

51

-7%

-10%

5%

4%

1%

-3%

-13%

-17%

-3%

2%

Temperature (°F)

50

53

55

58

51

52

54

56

62

65

53

49

Proposed Project1

Temperature (°F)

51

51

51

52

53

54

54

54

54

53

52

51

1%

-4%

-8%

-10%

4%

4%

0%

-4%

-13%

-18%

-3%

3%

49

50

54

55

53

55

57

60

65

63

52

49

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

49

50

51

51

52

54

54

54

54

53

51

50

1%

0%

-6%

-6%

-1%

-2%

-5%

-10%

-17%

-16%

-1%

3%

Baseline1

Temperature (°F)

49

51

55

56

52

54

56

59

64

64

53

49

Proposed Project1

Temperature (°F)

50

51

51

51

53

54

54

54

54

53

51

51

2%

-1%

-8%

-7%

1%

0%

-3%

-8%

-16%

-17%

-3%

2%

49

50

51

53

61

65

67

68

68

65

53

49

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

51
-6%

Baseline1

% Change
Critical

50
1%

50

50

51

51

53

54

55

55

54

53

51

50

2%

1%

-1%

-3%

-14%

-17%

-18%

-19%

-20%

-18%

-3%

2%

Baseline1

Temperature (°F)

49

52

54

56

53

55

57

59

64

64

53

49

Proposed Project1

Temperature (°F)

50

51

51

51

53

54

54

54

54

53

51

50

1%

-3%

-6%

-8%

0%

-2%

-4%

-8%

-16%

-17%

-3%

2%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-41. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative C Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

53

53

56

60

66

68

68

69

65

56

51

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

52

54

60

65

67

67

67

63

55

51

-2%

-2%

1%

-1%

-1%

-2%

-4%

-4%

-1%

0%

Temperature (°F)

50

52

54

57

60

67

69

68

70

66

56

51

Proposed Project1

Temperature (°F)

50

52

53

56

60

67

68

67

67

63

55

51

0%

-1%

-2%

-2%

0%

-1%

-1%

-2%

-4%

-4%

-1%

0%

48

52

54

57

61

68

70

69

69

65

55

49

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

48

51

53

56

60

67

68

67

66

62

54

49

0%

-1%

-1%

-2%

-2%

-2%

-2%

-3%

-4%

-4%

-1%

0%

Baseline1

Temperature (°F)

49

52

55

59

62

68

69

69

69

66

56

51

Proposed Project1

Temperature (°F)

49

52

54

57

60

67

67

67

66

63

55

51

0%

-1%

-1%

-2%

-2%

-1%

-2%

-3%

-4%

-4%

-1%

0%

49

53

55

59

63

69

71

71

70

66

56

50

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

52
-2%

Baseline1

% Change
Critical

49
-1%

49

53

54

57

61

67

69

69

67

63

55

50

0%

-1%

-2%

-3%

-4%

-2%

-3%

-4%

-4%

-4%

-1%

0%

Baseline1

Temperature (°F)

49

52

54

57

61

67

69

69

69

65

56

50

Proposed Project1

Temperature (°F)

49

52

53

56

60

66

68

67

67

63

55

50

0%

-1%

-2%

-2%

-1%

-1%

-2%

-3%

-4%

-4%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-42. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative C Under Future
Conditions (2030)
Water
Year
Type

Alternative
Baseline1

Wet

Proposed

Project1

Parameter

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Temperature (°F)

50

53

53

56

63

69

72

71

71

66

57

51

Temperature (°F)

% Change
Above
Normal
Below
Normal

Dry

53

55

64

69

71

71

71

65

56

51

-1%

-1%

0%

0%

-1%

-1%

0%

-1%

-1%

-1%

Temperature (°F)

51

53

54

58

64

70

72

71

71

67

57

52

Proposed Project1

Temperature (°F)

51

52

53

58

64

70

72

70

71

66

56

51

0%

-1%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

-2%

48

52

54

58

64

71

73

71

71

65

55

50

% Change
Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change

48

52

54

58

64

71

72

71

70

65

55

50

0%

-1%

0%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

0%

0%

Baseline1

Temperature (°F)

49

52

56

59

66

71

71

72

70

66

57

51

Proposed Project1

Temperature (°F)

49

52

55

59

65

71

71

71

70

66

56

51

0%

0%

-1%

-1%

-1%

-1%

0%

-1%

0%

0%

-1%

0%

49

53

56

59

65

67

72

72

71

66

57

49

Baseline1
Proposed

Temperature (°F)
Project1

Temperature (°F)

% Change
Average

52
-1%

Baseline1

% Change
Critical

50
0%

50

53

56

59

65

70

72

72

70

66

56

50

1%

0%

-1%

-1%

1%

4%

1%

-1%

-2%

0%

-1%

2%

Baseline1

Temperature (°F)

49

53

54

58

64

70

72

71

71

66

56

51

Proposed Project1

Temperature (°F)

49

52

54

57

64

70

72

71

70

65

56

51

0%

-1%

-1%

-1%

0%

0%

0%

-1%

-1%

-1%

-1%

0%

% Change

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-43. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

49

52

53

55

50

52

53

56

62

61

51

48

Proposed Project1

Temperature (°F)

50

50

50

50

52

52

52

52

52

51

50

50

2%

-4%

-6%

-9%

3%

0%

-2%

-6%

-16%

-16%

-2%

3%

49

51

53

55

51

52

54

57

63

62

53

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

51

51

52

52

53

52

52

51

51

50

-5%

-8%

2%

0%

-3%

-8%

-16%

-17%

-4%

2%

Temperature (°F)

48

50

52

55

52

54

56

59

64

61

51

48

Temperature (°F)

49

50

50

51

51

52

52

52

52

51

50

49

2%

1%

-3%

-9%

-2%

-4%

-7%

-11%

-18%

-16%

-1%

2%

48

49

54

53

52

55

57

60

65

61

51

48

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

49

50

50

50

51

52

52

52

52

52

51

50

2%

1%

-6%

-5%

-2%

-5%

-8%

-13%

-20%

-16%

-1%

3%

Baseline1

Temperature (°F)

48

49

51

52

60

64

66

66

66

62

52

48

Proposed Project1

Temperature (°F)

49

50

50

50

51

51

52

52

51

51

50

49

% Change
Baseline1
Average

50
-2%

Proposed Project1

% Change
Critical

50
2%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

1%

0%

-2%

-4%

-15%

-20%

-21%

-22%

-23%

-17%

-3%

2%

Temperature (°F)

48

50

53

54

53

55

56

59

64

61

51

48

Temperature (°F)

49

50

50

50

52

52

52

52

52

51

50

50

2%

-1%

-5%

-7%

-2%

-5%

-8%

-11%

-18%

-16%

-2%

3%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-44. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

48

51

52

54

59

64

67

66

67

63

54

48

Proposed Project1

Temperature (°F)

48

50

51

53

59

63

65

64

63

60

53

48

-1%

-1%

-2%

-2%

1%

-2%

-2%

-3%

-5%

-5%

-1%

0%

48

51

53

56

60

66

67

66

67

63

55

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

52

55

60

65

65

64

64

60

54

49

-1%

-2%

0%

-2%

-3%

-4%

-5%

-5%

-1%

0%

Temperature (°F)

47

50

53

56

60

67

68

67

66

63

53

48

Temperature (°F)

47

49

52

55

59

65

65

64

63

60

53

48

0%

-1%

-1%

-2%

-1%

-3%

-4%

-4%

-5%

-5%

0%

0%

47

50

53

57

61

67

68

67

67

63

53

48

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

47

50

53

55

60

65

65

64

63

60

53

49

0%

0%

-1%

-3%

-2%

-3%

-5%

-5%

-6%

-5%

-1%

0%

Baseline1

Temperature (°F)

48

51

54

57

62

68

70

69

67

64

54

47

Proposed Project1

Temperature (°F)

48

51

53

55

59

64

65

64

62

60

54

47

% Change
Baseline1
Average

50
-1%

Proposed Project1

% Change
Critical

48
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

0%

-1%

-2%

-4%

-4%

-5%

-7%

-7%

-7%

-5%

-1%

1%

Temperature (°F)

47

51

53

56

60

66

68

67

67

63

54

48

Temperature (°F)

47

50

52

54

59

64

65

64

63

60

53

48

0%

-1%

-2%

-3%

-1%

-3%

-4%

-4%

-5%

-5%

-1%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-45. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative D Under Existing
Conditions (2017)
Water
Year
Variation
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Alternative

Temperature (°F)

48

51

52

55

62

67

70

69

68

63

55

49

Baseline1

Temperature (°F)

48

50

51

54

62

67

69

68

67

63

54

49

0%

-1%

-1%

-1%

1%

-1%

-1%

-1%

-1%

-1%

-1%

0%

49

51

53

56

63

68

70

68

68

64

56

49

Proposed
Above
Normal
Below
Normal

Dry

Project1

% Change

Temperature (°F)

Baseline1

Temperature (°F)

Proposed Project1

53

56

63

68

70

68

67

63

55

49

-1%

-1%

0%

0%

0%

-1%

-1%

-2%

-1%

0%

Temperature (°F)

47

50

53

57

62

69

70

69

68

63

54

48

Baseline1

Temperature (°F)

47

50

53

56

62

68

69

68

67

63

54

48

0%

0%

-1%

-1%

0%

-1%

-1%

-1%

-2%

-1%

0%

0%

47

51

54

58

64

70

70

69

68

63

54

49

Proposed

Project1

% Change

Temperature (°F)

Baseline1

Temperature (°F)

47

51

53

57

63

69

69

68

66

62

54

49

0%

0%

-1%

-1%

-1%

-2%

-1%

-2%

-2%

-1%

-1%

0%

% Change

Temperature (°F)

47

51

55

58

64

66

70

70

68

64

55

47

Baseline1

Temperature (°F)

48

52

54

57

63

68

69

69

66

63

55

47

Proposed

Project1

% Change
Average

51
-1%

% Change

Proposed Project1
Critical

48
0%

Baseline1
Proposed

Project1

1%

1%

-1%

-1%

-2%

3%

0%

-2%

-3%

0%

-1%

0%

Temperature (°F)

48

51

53

56

62

68

70

69

68

63

55

48

Temperature (°F)

48

51

53

56

63

68

69

68

67

63

54

48

0%

0%

-1%

-1%

0%

0%

-1%

-1%

-2%

-1%

-1%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-46. Simulated Water Temperature in Pacheco Creek at Mile 0 Averaged by Water Year Type Alternative D Under Future
Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

54

55

57

51

52

53

56

62

64

53

50

Proposed Project1

Temperature (°F)

50

51

51

51

52

52

53

53

53

52

51

51

1%

-6%

-7%

-10%

4%

1%

-1%

-5%

-15%

-18%

-4%

2%

50

53

55

58

51

52

54

56

62

65

53

49

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

51

51

52

53

53

53

53

52

51

51

-8%

-11%

3%

1%

-2%

-6%

-15%

-19%

-4%

3%

Temperature (°F)

49

50

54

55

53

55

57

60

65

63

52

49

Temperature (°F)

49

50

50

51

52

52

53

53

52

52

51

50

1%

0%

-6%

-7%

-2%

-5%

-8%

-12%

-19%

-17%

-2%

2%

49

51

55

56

52

54

56

59

64

64

53

49

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

50

51

51

51

52

53

53

53

53

52

51

50

2%

-1%

-8%

-8%

0%

-3%

-6%

-10%

-18%

-19%

-4%

2%

Baseline1

Temperature (°F)

49

50

51

53

61

65

67

68

68

65

53

49

Proposed Project1

Temperature (°F)

50

50

50

51

52

52

53

53

53

52

51

50

% Change
Baseline1
Average

51
-4%

Proposed Project1

% Change
Critical

51
1%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

2%

1%

-2%

-4%

-16%

-20%

-21%

-22%

-23%

-19%

-4%

2%

Temperature (°F)

49

52

54

56

53

55

57

59

64

64

53

49

Temperature (°F)

50

51

51

51

52

53

53

53

53

52

51

50

1%

-2%

-7%

-8%

-2%

-5%

-7%

-11%

-18%

-18%

-3%

2%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-47. Simulated Water Temperature in Pacheco Creek at Mile 4 Averaged by Water Year Type for Alternative D Under Future
Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

53

53

56

60

66

68

68

69

65

56

51

Proposed Project1

Temperature (°F)

49

52

52

54

60

65

67

66

66

62

55

51

-1%

-2%

-2%

-3%

1%

-2%

-2%

-3%

-5%

-5%

-1%

0%

50

52

54

57

60

67

69

68

70

66

56

51

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

53

56

61

66

67

66

66

63

55

51

-2%

-3%

0%

-2%

-3%

-3%

-5%

-6%

-1%

0%

Temperature (°F)

48

52

54

57

61

68

70

69

69

65

55

49

Temperature (°F)

48

51

53

56

60

66

67

66

65

61

54

49

0%

0%

-2%

-3%

-2%

-3%

-4%

-5%

-6%

-5%

-1%

0%

49

52

55

59

62

68

69

69

69

66

56

51

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

49

52

54

57

61

66

66

66

65

62

55

51

0%

0%

-2%

-3%

-2%

-3%

-4%

-5%

-6%

-6%

-1%

0%

Baseline1

Temperature (°F)

49

53

55

59

63

69

71

71

70

66

56

50

Proposed Project1

Temperature (°F)

49

53

54

56

60

66

67

66

65

62

55

50

% Change
Baseline1
Average

52
-1%

Proposed Project1

% Change
Critical

50
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

0%

-1%

-3%

-4%

-5%

-5%

-6%

-7%

-7%

-6%

-1%

0%

Temperature (°F)

49

52

54

57

61

67

69

69

69

65

56

50

Temperature (°F)

49

52

53

56

60

66

67

66

65

62

55

50

0%

-1%

-2%

-3%

-1%

-3%

-4%

-4%

-5%

-5%

-1%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Table 3.20-48. Simulated Water Temperature in Pacheco Creek at Mile 8 Averaged by Water Year Type for Alternative D Under Future
Conditions (2030)
Water
Year
Alternative
Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Type
Wet

Baseline1

Temperature (°F)

50

53

53

56

63

69

72

71

71

66

57

51

Proposed Project1

Temperature (°F)

50

52

53

55

64

68

71

71

70

65

56

51

0%

-1%

-2%

-2%

1%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

51

53

54

58

64

70

72

71

71

67

57

52

% Change
Above
Normal
Below
Normal

Baseline1
Proposed

Temperature (°F)
Project1

53

57

64

70

72

70

71

66

56

51

-1%

-1%

1%

-1%

0%

-1%

-1%

-2%

-1%

-2%

Temperature (°F)

48

52

54

58

64

71

73

71

71

65

55

50

Temperature (°F)

48

52

54

57

64

70

72

70

69

64

55

50

0%

-1%

0%

-1%

-1%

-1%

-1%

-2%

-2%

-1%

0%

0%

49

52

56

59

66

71

71

72

70

66

57

51

% Change
Proposed

Temperature (°F)
Project1

Temperature (°F)

49

52

55

59

65

70

71

71

69

65

56

51

0%

0%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

-1%

0%

Baseline1

Temperature (°F)

49

53

56

59

65

67

72

72

71

66

57

49

Proposed Project1

Temperature (°F)

50

53

55

58

65

70

72

71

69

66

56

50

% Change
Baseline1
Average

52
-1%

Proposed Project1

% Change
Critical

51
0%

Baseline1

Baseline1
Dry

Temperature (°F)

% Change

Proposed Project1
% Change

1%

0%

-1%

-1%

1%

3%

0%

-2%

-3%

-1%

-1%

2%

Temperature (°F)

49

53

54

58

64

70

72

71

71

66

56

51

Temperature (°F)

49

52

54

57

64

70

71

71

70

65

56

51

0%

0%

-1%

-1%

0%

-1%

-1%

-1%

-1%

-1%

-1%

0%

Notes:
1
Values based on Pacheco Creek Steelhead Habitat Suitability Model simulations. Simulation period: 1922-2003. Creek Mile indicates creek mile downstream of North Fork and
South Fork Pacheco Creek confluence. Water year type based on Sacramento Valley Water Year Index. Additional information on water temperature modeling is provided in
the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
°F = degrees Fahrenheit
% = percent
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Wildfire

This section describes the environmental and regulatory setting for wildfire and analyzes the
environmental impacts of the Proposed Project, No Project Alternative, and other alternatives
related to wildfire, including any cumulative physical environmental impacts, taking into
consideration relevant design and implementation features (DIF). For the purposes of this
assessment, the Project Study area for wildfire includes areas where the California Department
of Forestry and Fire Protection (CAL FIRE) is responsible for fire suppression, called State
Responsibility Areas (SRA).
3.21.1

Environmental Setting

The environmental setting related to wildfire includes identification of very high fire hazard
severity zones, fire history, and fire threat areas. Figure 3.21-1 presents the Project study area
for wildfire which includes the entirety of the existing Pacheco Reservoir and adjacent areas
affected by facilities construction or inundation related to the expanded reservoir. The Project
study area for wildfire also includes areas downstream of the existing North Fork Dam, including
portions of North Fork Pacheco Creek, Pacheco Creek, and San Felipe Lake.
3.21.1.1 Fire Hazard Severity Zones
CAL FIRE maps Fire Hazard Severity Zones (FHSZ) based on factors such as fuel, slope, and
fire weather. The zones are classified as having moderate, high, and very high fire severity. The
Project study area for wildfire includes areas classified by CAL FIRE as moderate, high, and
very high as shown in Figure 3.21-1. This figure also illustrates that most of the Project study
area within the map perimeter is within CAL FIRE’s SRA jurisdiction. The Project study area
along Pacheco Creek within unincorporated San Benito County is not in CAL FIRE’s SRA and
does not have FHSZs established. Table 3.21-1 summarizes the acres of FHSZs within the
Project study area. The current SRA maps were adopted in 2007 and the data is hosted by the
Office of the State Fire Marshal. The process used to map the FHSZ is described in a CAL FIRE
Fact Sheet (CAL FIRE 2007) and more information is available on the Office of the State Fire
Marshal web site (CAL FIRE 2021a).
Table 3.21-1. Fire Hazard Severity Zone Acres Within the Project Study Area
Fire Hazard Severity Zone Classification
Acres Within the Project Study Area
Moderate

1,794

High

6,011

Very High

626

Unmapped (not within State Responsibility Area)

954

Source: CALFIRE 2021b

FHSZ do not predict where wildfires occur, but they do indicate where the effects of a wildfire
could be greater and have more impact to values at risk such as residences or watersheds. The
goal of FHSZ mapping is to reduce the loss associated with wildfire by incorporating the risk of
wildfire into planning, fire prevention, and fire mitigation measures.
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Figure 3.21-1. Fire Hazard Severity Zones in State Responsibility Area Lands
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3.21.1.2 Fire History
CAL FIRE’s Fire and Resource Assessment Program (FRAP) compiles fire perimeters and has
established an on-going fire perimeter data capture process within California. CAL FIRE, the
United States Forest Service Region 5, the Bureau of Land Management, and the National Park
Service jointly develop the fire perimeter GIS layer for public and private lands throughout
California at the end of the calendar year. Upon release, the data is current as of the last
calendar year. The current database was updated in April 2021 (CAL FIRE 2021b).
The Pacheco Pass area has a history of moderate-sized fires that have started along State
Route 152 (SR 152). In 2009 the 1,700-acre Pacheco Fire burned west of Kaiser-Aetna Road.
In 2015 the 200-acre Pacheco Fire burned just west of Pacheco Pass. Larger fires have
occurred north of the Project area in and adjacent to the North Fork Pacheco Creek watershed.
The 2007 Lick Fire burned approximately 18,000 acres primarily in Henry W. Coe State Park,
and the 2003 Anne Fire burned over 18,000 acres in Stanislaus County, burning to the ridge that
divides Stanislaus County from Santa Clara County. The most recent and largest fire was the
2020 Santa Clara Unit (SCU) Lightning Complex, which started as multiple lightning-caused
fires in August that burned together over the span of 396,000 acres. The combined fires ranged
from the upper part of the Project study area north into Alameda County along the Diablo
Range. Figure 3.21-2 shows the perimeters of these and other historic larger fires in the Project
study area.
3.21.1.3 Fire Threat (CAL FIRE)
As classified by the CAL FIRE, Fire and Resource Assessment Program, Fire Threat is a
combination of two factors: 1) fire frequency, or the likelihood of a given area burning, and 2)
potential fire behavior (hazard). These two factors are combined to create four threat classes
ranging from moderate to extreme. Fire Threat represents the relative likelihood of a damaging
or difficult to control wildfire occurring in a given area. The Project study area is located within
high to very high fire threat areas (Figure 3.21-3), indicating that fires that start within the Project
area would be difficult to control and have the potential for impacts on various assets and values
susceptible to fire. Acres of fire threat areas within the Project study area summarized in Table
3.21-2.
Table 3.21-2. Fire Threat Acres Within the Project Study Area
Fire Threat Classification
Acres Within the Project Study Area
Low

279

Moderate

233

High

2,000

Very High

6,285

Unmapped (not within State Responsibility Area)

588

Source: CAL FIRE 2021b
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Figure 3.21-2. Fire History
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Figure 3.21-3. Fire Threat as Mapped by CAL FIRE
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3.21.1.4 Fire Threat Areas (California Public Utilities Commission)
The California Public Utilities Commission (CPUC) adopted fire-safety regulations (Decision 1701-009, Decision 17-12-024) that map areas in California as "high fire-threat areas" where there
is an elevated risk for power line fires igniting and spreading rapidly. Lands are classified into
three areas based on two mapping schemes. The first area identified is Zone 1, which consists
of Tier 1 High Hazard Zones on the map of Tree Mortality prepared jointly by the United States
Forest Service and CAL FIRE. High Hazard Zones are zones in direct proximity to communities,
roads, and utility lines, and are a direct threat to public safety. There are no Zone 1 lands
mapped in the Project study area.
Tier 2 consists of areas on the CPUC Fire-Threat Map where there is an elevated risk (including
likelihood and potential impacts on people and property) from utility associated wildfires. Tier 3
consists of areas on the CPUC Fire-Threat Map where there is an extreme risk (including
likelihood and potential impacts on people and property) from utility associated wildfires. Both
Tiers 2 and 3 are mapped based on site characteristics and not based on the presence of utility
infrastructure. The location of the proposed power transmission line for all alternatives is in a
Tier 2 elevated risk fire-threat area.
3.21.1.5 Fire Suppression Access/Evacuation Routes
Access and evacuation routes typically overlap, with fire crews traveling towards an advancing
fire as residents and visitors to an area travel away from the fire. Existing access roads and
potential evacuation routes within the Project study area, as shown in Figure 3.21-4 are:
•

SR 152 – This major route is the primary route for emergency vehicles responding to
fires in the Pacheco Pass area. It would also serve as the collector route for evacuations
from ranchlands north and south of SR 152.

•

Kaiser-Aetna Road – Intersecting SR 152, this road is the primary access road into the
Bell Station Entrance for Henry W. Coe State Park. Emergency vehicles could use this
road to enter the Park while visitors and local property owners could use the road to
evacuate the southern end of the Park, depending on the specific wildfire behavior. It
also provides an access and evacuation route for ranches within the North Fork Pacheco
Creek drainage.

•

North Fork Pacheco Creek Road – This road begins at the existing North Fork Dam and
follows North Fork Pacheco Creek for approximately 6 miles. The road provides access
through the North Fork Pacheco Creek Canyon to a residence and livestock operation
and is suitable for fire engines, other firefighting equipment, and livestock trucks.

•

Fifield Road – This road intersects SR 152 at Pacheco Pass and travels north along the
ridge that divides Santa Clara, Merced, and Stanislaus Counties. Fifield Road continues
north to County Line Road which eventually connects to SR 132 after traversing Henry
W. Coe State Park. Fifield Road is the primary north-south access route for the county
line area, serving scattered ranches in the area. Public access to Fifield Road is
restricted by a locked gate just north of SR 152; first responders use Fifield Road during
emergency situations (e.g., wildfires).

•

Property Owner Access Roads – Several existing native surface access roads traverse
the canyon and ridges providing access to the properties on the east and west side of
the North Fork Pacheco Creek watershed. These unimproved roads would be suitable
for high clearance or off-highway vehicles.
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Figure 3.21-4. Access Roads Within the Vicinity of the Project Study Area
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Regulatory Framework

3.21.2.1 Federal Laws, Regulations, and Policies
If the Project power transmission lines are operated and maintained by the Western Area Power
Administration (WAPA), they would be managed according to WAPA policies and guidance
related to power systems owned or maintained by WAPA. WAPA Order 430.1C establishes
guidance for Right-of-Way Management, and Order 450.3C defines Transmission Vegetation
Management standards associated with wildfire.
3.21.2.2 State Laws, Regulations, and Policies
California Building Code/California Fire Code
The California Building Code Chapter 7A and California Fire Code Chapter 49 includes
regulations adopted to increase the ability of buildings constructed in any Fire Severity Zone to
resist the intrusion of flames or burning embers projected by a vegetation fire. The intent is to
reduce structure loss associated with wildfire.
California Department of Forestry and Fire Protection
CAL FIRE provides fire protection and stewardship of over 31 million acres of California's
privately-owned wildlands. In addition, CAL FIRE provides varied emergency services in 36 of
the state's 58 counties via contracts with local governments. The Project construction,
operation, and maintenance area is located within lands subject to an SRA designation. These
are lands where the State of California bears financial responsibility for the prevention and
suppression of wildfires.
SRA Fire Safe Regulations
California Code of Regulations (CCR) Title 14, Division 1.5, Chapter 7, Subchapter 2 contains
the SRA Fire Safe regulations. These regulations apply to all new construction within SRAs.
Local agencies may adopt ordinances that meet or exceed these minimum standards.
California Fire Code
The California Fire Code (CFC) Title 24 Part 9 contains regulations consistent with nationally
recognized and accepted practices for safeguarding life and property from the hazards of fire
and explosion, dangerous conditions arising from the storage, handling, and use of hazardous
materials and devices, and hazardous conditions in the use or occupancy of buildings or
premises. The CFC also contains provisions to assist emergency response personnel. These
fire-safety related building standards are referenced in other parts of Title 24 of the CFC.
Statutes Related to Wildfires
The California Public Resources Code (PRC)—Division 4 - Forests, Forestry And Range, And
Forage Lands, Part 2 - Protection Of Forest, Range, And Forage Lands—contains requirements
that cover prevention and control of forest fires (Chapter 1), establishment of fire hazard severity
zones (Chapter 1 Article 9), and defensible space around structures and powerlines (Chapter 3).
The PRC notes that local jurisdictions can adopt more stringent codes based on local
conditions.
CAL FIRE Strategic Fire Plan
The 2019 Strategic Plan (CAL FIRE 2019) identifies CAL FIRE’s Mission, Vision, and Values
that are reflected in the four goals that CAL FIRE labors to accomplish. One of the core
capabilities includes prevention and regulatory oversight, including direction for fire prevention
and enforcement of the PRC within the SRA. This capability is accomplished using fire resource
assessments, a variety of available data, mapping, and other tools. Pre-fire management
activities, including prescribed burning, fuel breaks, forest health treatments, and the removal of
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hazardous vegetation are conducted at the unit level under the guidance of CAL FIRE program
managers.
Santa Clara Unit Plan
The Proposed Project and alternatives are located within the CAL FIRE Santa Clara Unit (SCU).
The SCU prepares an annual Strategic Fire Management Plan for the upcoming fire season.
The plan documents an assessment of the fire situation in the SCU, includes stakeholder
contributions and priorities, and identifies strategic targets for pre-fire solutions as defined by the
people who live and work with the local fire problem area.
One of the priority areas identified in the 2020 SCU Strategic Fire Management Plan (CAL FIRE
2020) is the Santa Clara County Line Road Fuel Break and fire road maintenance, which
includes Fifield Road. As described in the SCU Plan, the road runs from the San Antonio Valley
at Highway 130 to SR 152 just east of CAL FIRE’s Pacheco Fire Station and serves as a critical
access route to fires in the North Fork Pacheco Creek and Orestimba Creek watersheds, as
well as Henry W. Coe State Park.
California Public Utilities Commission
The CPUC has a significant role in permitting investor-owned utility transmission and substation
facilities. This oversight would apply to the Project power transmission lines and substations if
constructed and operated by Pacific Gas & Electric Company or other utilities operating under
the jurisdiction of the CPUC.
CPUC General Order 95
General Order (GO) 95 applies to the construction, operation, and maintenance of overhead
lines that are subject to CPUC jurisdiction. GO 95 requirements for maintenance are modified if
a power line is located in a High Fire-Threat District, as defined and mapped by the CPUC.
Wildfire Mitigation Plans
California Senate Bill (SB) 901 authored by Senator Dodd, was enacted in 2018. SB 901
requires every electric utility to prepare a wildfire mitigation plan (WMP). California Assembly Bill
1054, signed into law July 2019, created the California Wildfire Safety Advisory Board (WSAB),
a board of independent expert advisors, to advise a new Wildfire Safety Division within the
CPUC on wildfire safety measures, including plans written by utilities, so the CPUC can more
effectively regulate the safety of investor-owned utilities.
If the Project power transmission lines are operated by the Power & Water Resources Pooling
Authority (PWRPA), the operational requirements would be established as part of the PWRPA
WMP.
3.21.2.3 Regional and Local Laws, Regulations, and Policies
Santa Clara Emergency Operations Plan
The Santa Clara Office of Emergency Management updated the County Emergency Operations
Plan (EOP) in 2017 (Santa Clara OES 2017). The EOP provides a comprehensive, single
source of guidance and procedure for the County to prepare for, respond to, and manage
significant or catastrophic natural or man-made threats, crises, incidents, or events that produce
situations requiring a coordinated response.
The Wildfire Annex was updated in 2019 (Santa Clara OES 2019). The Wildfire Annex is
intended as a reference guide for readers to consult at key moments during preparedness and
response, as well as by organizational planners during annex review and revision. In addition,
the Annex includes resources and tools available for use to successfully manage a wildfire
event and includes a section on evacuation considerations. Under the procedures outlined in
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.21-9

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.21
Wildfire

the Wildfire Annex, field-level Unified Command will act as the lead in evacuating the public
from designated evacuation areas with support from the Santa Clara County Fire Department
and other mutual aid partners.
Santa Clara County Fire Department/Fire Marshal
The Fire Chief serves as the County Fire Marshal and also provides management oversight for
Santa Clara County’s Office of Emergency Management and 9-1-1 Communications Center.
The County Fire Marshal’s Office is responsible for fire prevention activities in most
unincorporated areas of Santa Clara County. The department also provides emergency
response to over 226,000 residents in the communities of Campbell, Cupertino, Los Altos, Los
Altos Hills, Los Gatos, Monte Sereno, Redwood Estates, Saratoga, and adjacent
unincorporated areas.
Santa Clara County Fire Marshal Standards & Specifications
Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire Code
give the County Fire Marshal the authority to make and enforce such rules and regulations for
the prevention and control of fire and fire hazards as may be necessary to carry out the intent of
the Code. Copies of Santa Clara County Fire Marshal Standards and the County Fire Code
Amendments can be found on the Santa Clara County Department of Planning and
Development website (Santa Clara County 2021).
The Fire Marshal's Office also has the responsibility for enforcing Title 19 of the CCR, and
portions of the California Building Code, as adopted by Santa Clara County. A copy of the
County Fire Code is kept at the County Clerk of the Board's Office (Santa Clara County Fire
Marshal 2021).
Santa Clara County Community Wildfire Protection Plan
The Santa Clara County Community Wildfire Protection Plan (CWPP) was developed in 2016
(Santa Clara Fire 2016) to provide a countywide strategic plan with goals for creating a safer
wildland urban interface community, accompanied by report annexes that address specific
issues and projects by jurisdiction and stakeholder organizations to meet the strategic goals.
Annex 13 addresses unincorporated areas without local fire protection. As described in Section
3.21.2.2, most of the lands within the Project study area are subject to SRA and protected by
CAL FIRE.
Stanislaus County Emergency Operations Plan
The 2019 Stanislaus County EOP (Stanislaus OES 2019) addresses Stanislaus County’s
planned response to extraordinary emergency situations associated with natural disasters or
human caused emergencies in or affecting Stanislaus County. The EOP focuses on operational
concepts and would be implemented relative to large-scale disasters which can pose major
threats to life, property and the environment requiring unusual emergency responses.
Stanislaus County Office of Emergency Services/Fire Warden
Stanislaus County Office of Emergency Services/Fire Warden is a division of the Sheriff's Office
that is responsible, among many functions, for fire prevention inspections and services to the
unincorporated areas of Stanislaus County. Under the Fire Warden, the Fire Prevention Bureau
provides a variety of services such as plan checking of new construction and tenant
improvement projects, issuing permits for various operations involving fire safety, public fire
safety education and enforcement of CFC regulations.
Merced County Emergency Operations Plan
The 2017 Merced County EOP (Merced OES 2017) provides the basis for a coordinated
response before, during and after a disaster incident affecting Merced County.
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Merced County Fire Department
The Merced County Fire Department is a full-service fire department providing emergency
services to all unincorporated areas of Merced County through a network of fire stations,
personnel, and equipment. This network is comprised of twenty stations and a fleet of
approximately eighty vehicles. The department is administered, and suppression personnel are
provided through a contract with CAL FIRE.
The Fire Prevention Bureau is a Division of the Fire Department. It provides services and
support for education, building construction, facilities inspection, day care inspections, hazard
abatement, and Fire Code enforcement.
Summary of Relevant Plans
Table 3.21-3 summarizes the relevant plans that address emergency situations, including
wildfires generally applicable to the Project study area.
Table 3.21-3. Plans Considered
Plan/Report and Citation1

Date

Author

Summary of Key Points

CAL FIRE Strategic Plan (CAL FIRE
2019)

2019

CAL FIRE

Guiding document for CAL FIRE
Mission, Vision, and Values

SCU Strategic Plan (CAL FIRE 2020)

2020

Santa Clara Unit

Current year plan for the Santa
Clara Unit; Updated annually

Santa Clara County Emergency
Operation Plan (Santa Clara OES 2017)

2017

Santa Clara Office of
Emergency Services

County wide EOP; Process guide
for all levels of emergencies

Santa Clara County Emergency
Operation Plan Wildfire Annex (Santa
Clara OES 2017)

2019

Santa Clara Office of
Emergency Management

Wildfire Annex

Santa Clara County Community Wildfire
Protection Plan (Santa Clara Fire 2016)

2016

Santa Clara County Fire
Department

County-wide strategy document to
mitigate occurrence of wildfire

Stanislaus County Emergency
Operations Plan (Stanislaus OES 2019)

2019

Stanislaus Office of
Emergency Services

County-wide EOP
Process guide for all levels of
emergencies

Merced County Emergency Operation
Plan (Merced OES 2017)

2017

Merced County of
Emergency Services

County-wide EOP; Process guide
for all levels of emergencies

Note:
1
There are no Project activities proposed in San Benito County related to emergency management; therefore, this table does not
provide information for San Benito County.
Key:
CAL FIRE = California Department of Forestry and Fire Protection
EOP = Emergency Operations Plan
OES = Office of Emergency Services
SCU = Santa Clara Unit

3.21.3

Environmental Impacts and Mitigation Measures

The following sections discuss the methods and assumptions, criteria for determining the
significance of impacts, topics eliminated from further discussion, impacts, cumulative impacts,
mitigation measures, and supporting references related to wildfires.
3.21.3.1 Methods and Assumptions
The analysis of impacts related to wildfire, resulting from implementation of the Proposed
Project, No Project, and other action alternatives under consideration, is based on review of
available data and information, and results of the desktop evaluations performed using
geographic information systems. Applicable Design and Implementation Features
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DIFs include Santa Clara Valley Water District (Valley Water) Best Management Practices
(BMP) and Project-Specific Avoidance and Minimization Measures (PAMM) applicable to the
resource’s impacts. The significance of impacts is evaluated following the incorporation of
applicable DIFs. Section 2.3.4 provides a full description of each DIF.
The DIFs applicable to this resource include:
•

PAMM HM-3: Incorporate Fire Prevention Measures – This PAMM will minimize the risk
of wildfire by requiring spark arrestors, fire extinguishers, and other fire suppression
equipment in addition to prohibiting smoking except in designated areas.

•

PAMM Fire-1: Fire Protection and Fire Prevention Plan – This PAMM will require
preparation and implementation of a Fire Protection and Prevention Plan that
incorporates relevant safety standards/ procedures related to fire prevention.

•

PAMM TR-1: Traffic Management Plan – This PAMM will require preparation and
implementation of a Transportation Management Plan to minimize safety hazards that
may result from lane restrictions or closures in the work zone.

3.21.3.2 Criteria for Determining Significance of Impacts
Based on guidance from California Environmental Quality Act (CEQA) Guidelines Appendix G,
implementation of the Proposed Project, No Project Alternative, or other alternatives would have
significant impacts on wildfires if the Proposed Project or an alternative were to:
•

Substantially impair emergency response or emergency evacuation;

•

Due to slope, prevailing winds, and other factors—exacerbate wildfire risks, and thereby
expose Project occupants to pollutant concentrations from a wildfire or the uncontrolled
spread of a wildfire;

•

Require the installation or maintenance of associated infrastructure (such as roads, fuel
breaks, emergency water sources, power lines or other utilities) that may exacerbate fire
risk or that may result in temporary or ongoing impacts to the environment; or

•

Expose people or structures to significant risks, including downslope or downstream
flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.

3.21.3.3 Topics Eliminated from Further Discussion
No topics related to wildfires that are included in the significance criteria listed above were
eliminated from further consideration. All relevant topics are analyzed below.
3.21.3.4 Impacts
Table 3.21-4 provides a summary of wildfire impacts with implementation of the Proposed
Project, No Project Alternative, or alternatives to the Proposed Project. Table 3.21-2 also
provides a summary comparison of impacts of the Proposed Project to the other alternatives
(i.e., No Project Alternative and Alternatives A through D), indicating whether the impacts of the
other alternatives are more or less severe than those of the Proposed Project. It should be
noted that these comparisons present the most severe impact determination, and this impact
may be based on impacts from either the construction of project facilities or from long-term
operations and maintenance.
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Table 3.21-4. Summary of Wildfire Impacts and Mitigation Measures
Impact

Impact Wildfire-1: Substantially
impair emergency response or
emergency evacuation

Impact Wildfire-2: Due to slope,
prevailing winds, and other factors,
exacerbate wildfire risks, and thereby
expose project occupants to, pollutant
concentrations from a wildfire or the
uncontrolled spread of a wildfire
Impact Wildfire-3: Require the
installation or maintenance of
associated infrastructure (such as
roads, fuel breaks, emergency water
sources, power lines or other utilities)
that may exacerbate fire risk or that
may result in temporary or ongoing
impacts to the environment
Impact Wildfire-4: Expose people or
structures to significant risks,
including downslope or downstream
flooding or landslides, as a result of
runoff, post-fire slope instability, or
drainage changes

Proposed Project
and Alternatives

Level of
Significance
Before Mitigation

Mitigation
Measures

Level of
Significance
with
Mitigation1

Proposed Project

S

Wildfire-1

LSM

No Project Alt

NI (-)

--

NI (-)

Alt A

S (=)

Wildfire-1

LSM(=)

Alt B

S (=)

Wildfire-1

LSM (=)

Alt C

S (=)

Wildfire-1

LSM(=)

Alt D

S (=)

Wildfire-1

LSM (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Proposed Project

LTS

--

LTS

No Project Alt

NI (-)

--

NI (-)

Alt A

LTS (=)

--

LTS (=)

Alt B

LTS (=)

--

LTS (=)

Alt C

LTS (=)

--

LTS (=)

Alt D

LTS (=)

--

LTS (=)

Notes:
1
Symbols within parentheses provide relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project
Alternative and Alternatives A through D), indicating whether the impacts of the other alternatives are more or less severe than
those of the Proposed Project. It should be noted that these comparisons present the most severe impact determination, and this
impact may be based on impacts from either the construction of project facilities or from long-term operations and maintenance.
Key:
- = Lesser impact than that of the Proposed Project
= = Same or similar impact as that of the Proposed Project
-- = No mitigation required
Alt = Alternative
LSM = less than significant with mitigation
LTS = less than significant
NI = no impact
S = significant

Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.21-13

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.21
Wildfire

Proposed Project
Upstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule with
SBCWD Participation
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation.
Construction
Project construction would involve the use of and work on the existing access roads within the
Project study area. Implementation of PAMM TR-1, Traffic Management Plan would minimize
conflicts with emergency vehicles or evacuation traffic for SR 152, Kaiser-Aetna Road, and
Fifield Road. The notification and communication requirements of the Traffic Management Plan
would ensure that local emergency managers—such as CAL FIRE, California Highway Patrol,
Santa Clara County Fire Department, other County Fire Departments as appropriate, and the
Santa Clara County Sheriff Department and other County Sheriff Departments as appropriate—
would be aware of any traffic management issues and can share that information with first
responders. This impact would be less than significant for these roads.
At some point during construction, access along the unnamed road along the North Fork
Pacheco Creek would be permanently restricted as a result of excavation and transport of
material from borrow sites. Heavy truck traffic along the upper 4 miles of the North Fork
Pacheco Creek canyon road would impair emergency response along the North Fork Pacheco
Creek, and limit the ability for ranch workers and/or visitors to evacuate themselves or livestock
in a timely manner. Improvements to the existing property owner access roads that connect to
Kaiser-Aetna Road and Fifield Road would not be effective for emergency response or vehicle
evacuation due to the existing road gradients and existing single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the SRA Fire Safe Regulations. Single
lane roads do not allow the effective passage of emergency traffic in both directions. The impact
of restricting access to the North Fork Pacheco Creek Canyon within the Project study area
would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under the Proposed Project. Implementation of this measure would reduce impairment of
emergency response or emergency evacuation by implementing treatments that would slow the
spread of wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study
area for fire suppression, and provide routes for evacuation. With implementation of Wildfire-1,
the impact to emergency response and emergency evacuation would be less than significant.
Operations
Once the expanded Pacheco Reservoir fills to a point that the road that parallels and ultimately
crosses North Fork Pacheco Creek is inundated for the first time, this road would no longer
provide access for emergency vehicles, or function as an evacuation route through the North
Fork Pacheco Creek Canyon as shown in Figure 3.21-5. While the other improved ranchland
access roads would be available to varying degrees, this would impair field level emergency
response or emergency evacuation during wildfires by removing an existing access route into a
remote area and would be a significant impact.
The impact from operation and maintenance would be less than significant for SR 152, KaiserAetna Road, and Fifield Road with implementation of PAMM TR-1, Traffic Management Plan.
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Figure 3.21-5. Inundation of the North Fork Pacheco Creek Road from the Expanded
Reservoir Under the Proposed Project and Alternative A
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While the Proposed Project does include improvements to existing roads within the North Fork
Pacheco Creek watershed, none of these roads would provide the same level of access as the
access road through the North Fork Pacheco Creek canyon provides due to the sections of
steep road gradient and their position within the canyon. The operational impact to emergency
access served by the existing road in this area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under the Proposed Project. Implementation of this measure would reduce impairment of
emergency response or emergency evacuation by implementing treatments that would slow the
spread of wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study
area for fire suppression, and provide routes for evacuation. With implementation of Wildfire-1,
the impact to emergency response and emergency evacuation would be less than significant.
Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Construction
Construction activities could exacerbate wildfire risks due to the potential for wildfire ignition
from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and use of
prescribed fire. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire
Protection and Fire Prevention Plan, would reduce these risks by implementing measures such
as personnel training in fire safety, fire prevention measures such as working in cleared areas,
having fire suppression equipment on-site during construction, and fire watch/patrol during
periods of high fire danger. Structures used by Valley Water would be built to conform with
Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire Code.
The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under the Proposed Project has the
potential to exacerbate wildfire risks due to the potential for wildfire ignition from electrical
shorts, routine maintenance work, or employee smoking. PAMM HM-3, Incorporate Fire
Prevention Measures and PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce
these risks by implementing measures for defensible space around buildings, restricting
smoking in the areas acquired by Valley Water, and providing vegetation clearance around
electrical infrastructure developed under the Proposed Project. The impact of operations with
implementation of PAMM HM-3 and PAMM Fire-1 would be less than significant.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Construction
As with Impact Wildfire-2, construction activities associated with facilities (e.g., dam, pipelines,
pump station, roads, SR 152 access improvements, powerlines) have the potential to
exacerbate wildfire risks due to a potential for wildfire ignition from activities such as welding,
grinding, cutting, earth moving, vegetation clearing, and use of prescribed fire related to
construction area clearing. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM FirePacheco Reservoir Expansion Project
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1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures such as personnel training in fire safety, fire prevention measures such as working in
cleared areas, having fire suppression equipment on-site during construction, and fire
watch/patrol during periods of high fire danger. Structures used by Valley Water would be built to
conform with Section A33-47 of the Santa Clara County Code and Section 101 of the California
Fire Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1
would be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and occupancy
of Project buildings under the Proposed Project has the potential to exacerbate wildfire risks due
to the potential for wildfire ignition from electrical shorts, routine maintenance work, or employee
smoking. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire Protection
and Fire Prevention Plan, would reduce these risks by implementing measures for defensible
space around buildings, restricting smoking in the areas acquired by Valley Water, and providing
vegetation clearance around electrical infrastructure developed under the Proposed Project.
The impact of operations with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Construction
Wildfires can cause watershed impacts that result in increased runoff, post-fire instability, or
drainage changes (National Weather Service 2021a). The National Weather Service issues
flood advisories, watches, and warnings (National Weather Service 2021b) for wildfire burn
areas based on weather forecasts. The Santa Clara County Sheriff has authority to issue
evacuation warnings or orders based on the National Weather Service forecasts. Should such a
situation occur during construction, construction activities for the Proposed Project would be
subject to local evacuation warnings and orders issued in response to potential flooding related
to post fire effects. People would have adequate time to prepare and/or evacuate the area. The
impact would be less than significant during construction.
Operations
If a wildfire were to occur during operations, post-fire flood hazards would be the same as
during construction; however, very few people would be potentially exposed to those hazards
due to limited public access to the area and limited Project-related staffing. Project personnel
would be subject to local evacuation warnings and orders issued in response to potential
flooding related to post fire effects and would have adequate time to prepare and/or evacuate
the area limiting exposure to those hazards. Structures developed as part of the Proposed
Project are also located in areas outside of flood zones. The impact would be less than
significant.
No Project Alternative
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation.
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. Accordingly, there would be no impact on emergency response or emergency
evacuation under the No Project Alternative.
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Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. Accordingly, there would be no factors that would exacerbate wildfire risks under the
No Project Alternative, and therefore, no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. As no infrastructure installation or maintenance activities would occur under the No
Project Alternative, there would be no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Under the No Project Alternative, Valley Water would not construct and operate a new dam or
related facilities in the Pacheco Creek watershed, and Pacheco Reservoir would not be
expanded. There would be no exposure of people or structures under the No Project Alternative,
and therefore, no impact from this alternative.
Comparison with Proposed Project
In comparison to the Proposed Project, the No Project Alternative would have less impact.
Alternative A
Upstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation
Construction
Similar to the Proposed Project, construction required for Alternative A would involve use of and
work on the existing access roads within the Project study area. Implementation of PAMM TR-1,
Traffic Management Plan would minimize conflicts with emergency vehicles or evacuation traffic
for SR 152 Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, Santa Clara County Fire Department, and other County Fire Departments as
appropriate, and the Santa Clara County Sheriff department and other County Sheriff
Departments as appropriate, would be aware of any traffic management issues and can share
that information with first responders. This impact would be less than significant for these roads.
At some point during construction, access along the unnamed road along the North Fork
Pacheco Creek would be permanently restricted as a result of excavation and transport of
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material from borrow sites. Heavy truck traffic along the upper 4 miles of the North Fork
Pacheco Creek canyon road would impair emergency response along North Fork Pacheco
Creek, and limit the ability for ranch workers and/or visitors to evacuate themselves or livestock
in a timely manner. Improvements to the existing property owner access roads that connect to
Kaiser-Aetna Road and Fifield Road would not be effective for emergency response or vehicle
evacuation due to the existing road gradients and existing single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the CCR SRA Fire Safe Regulations.
Single lane roads do not allow the effective passage of emergency traffic in both directions. The
impact of restricting access to the North Fork Pacheco Creek Canyon within the Project study
area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative A. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Operations
Once the expanded Pacheco Reservoir fills to a point that the road that parallels and ultimately
crosses North Fork Pacheco Creek is inundated for the first time, this road would no longer
provide access for emergency vehicles, or function as an evacuation route through the North
Fork Pacheco Creek Canyon as shown in Figure 3.21-5. While the other improved ranchland
access roads would be available to varying degrees, this would impair field level emergency
response or emergency evacuation during wildfires by removing an existing access route into a
remote area and would be a significant impact.
The impact from operation and maintenance would be less than significant for SR 152, KaiserAetna Road, and Fifield Road with implementation of PAMM TR-1, Traffic Management Plan.
While Alternative A does include improvements to existing roads within the North Fork Pacheco
Creek watershed, none of these roads would provide the same level of access as the access
road through the North Fork Pacheco Creek canyon provides due to the sections of steep road
gradient and their position within the canyon. The impact to emergency access served by the
existing road in this area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative A. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Alternative A
would have similar impacts during construction and operation due to the impairment of
emergency response along the North Fork Pacheco Creek road.
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Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Construction
Construction of facilities (e.g., dam, pipelines, pump station, roads, SR 152 access
improvements, powerlines) could exacerbate wildfire risks due to a high potential for wildfire
ignition from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and
use of prescribed fire. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1,
Fire Protection and Fire Prevention Plan, would reduce these risks by implementing measures
such as personnel training in fire safety, fire prevention measures such as working in cleared
areas, having fire suppression equipment on-site during construction, and fire watch/patrol
during periods of high fire danger. Structures used by Valley Water would be built to conform
with Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire
Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1 would
be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under Alternative A has the potential
to exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance work, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures
and PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by
implementing measures for defensible space around buildings, restricting smoking within areas
acquired by Valley Water, and providing vegetation clearance around electrical infrastructure
developed under Alternative A. The impact of operations with implementation of PAMM HM-3
and PAMM Fire-1 would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative A would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative A would have similar impacts as the Proposed Project during operation.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Construction
As with Impact Wildfire-2, construction activities associated with facilities (e.g., dam, pipelines,
pump station, roads, SR 152 access improvements, powerlines) have the potential to
exacerbate wildfire risks due to a high potential for wildfire ignition from activities such as
welding, grinding, cutting, earth moving, vegetation clearing, and use of prescribed fire related
to construction area clearing. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM
Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures such as personnel training in fire safety, fire prevention measures such as working in
cleared areas, having fire suppression equipment on-site during construction, and fire
watch/patrol during periods of high fire danger. Structures used by Valley Water would be built to
conform with Section A33-47 of the Santa Clara County Code and Section 101 of the California
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Fire Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1
would be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and occupancy
of buildings under Alternative A has the potential to exacerbate wildfire risks due to the potential
for wildfire ignition from electrical shorts, routine maintenance work or employee smoking.
PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire Protection and Fire
Prevention Plan, would reduce these risks by implementing measures for defensible space
around buildings, restricting smoking within areas acquired by Valley Water, and providing
vegetation clearance around electrical infrastructure developed under Alternative A. The impact
of operations with implementation of PAMM HM-3 and PAMM Fire-1 would be less than
significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative A would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative A would have similar impacts as the Proposed Project during operation.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Construction
Wildfires can cause watershed impacts that result in increased runoff, post-fire instability, or
drainage changes (National Weather Service 2021a). The National Weather Service issues
flood advisories, watches, and warnings (National Weather Service 2021b) for wildfire burn
areas based on weather forecasts. The Santa Clara County Sheriff has authority to issue
evacuation warnings or orders based on the National Weather Service forecasts. Should such a
situation occur during construction, construction activities for Alternative A would be subject to
local evacuation warnings and orders issued in response to potential flooding related to post fire
effects. People would have adequate time to prepare and/or evacuate the area. The impact
would be less than significant during construction
Operations
If a wildfire were to occur during operations, post-fire flood hazards would be the same as
during construction; however, very few people would be potentially exposed to those hazards
due to limited public access to the area and limited Project-related staffing. Project personnel
would be subject to local evacuation warnings and orders issued in response to potential
flooding related to post fire effects and would have adequate time to prepare and/or evacuate
the area limiting exposure to those hazards. Structures developed under Alternative A are also
located in areas outside of flood zones. The impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative A would have similar impacts. Considering
that people would have similar time to prepare and/or evacuate the area in response to any
evacuation warnings and orders, Alternative D would have similar impact as the Proposed
Project during both construction and operations.
Pacheco Reservoir Expansion Project
Draft Environmental Impact Report

November 2021
3.21-21

Chapter 3
Environmental Setting, Impacts, and Mitigation

Section 3.21
Wildfire

Alternative B
Upstream, Earthfill Dam with a 96,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation.
Construction
Similar to the Proposed Project, construction required for Alternative B would involve the use of
and work on the existing access roads within the Project study area. Implementation of PAMM
TR-1, Traffic Management Plan would minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, California Highway Patrol, Santa Clara County Fire Department, and other
County Fire Departments as appropriate, and the Santa Clara County Sheriff Department and
other County Sheriff Departments as appropriate, would be aware of any traffic management
issues and can share that information with first responders. This impact would be less than
significant for these roads.
At some point during construction, access along the unnamed road along the North Fork
Pacheco Creek would be permanently restricted as a result of excavation and transport of
material from borrow sites. Heavy truck traffic along the upper 4 miles of the North Fork
Pacheco Creek canyon road would impair emergency response along the North Fork Pacheco
Creek, and limit the ability for ranch workers and/or visitors to evacuate themselves or livestock
in a timely manner. Improvements to the existing property owner access roads that connect to
Kaiser-Aetna Road and Fifield Road would not be effective for emergency response or vehicle
evacuation due to the existing road gradients and existing single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the CCR SRA Fire Safe Regulations.
Single lane roads do not allow the effective passage of emergency traffic in both directions. The
impact of restricting access to the North Fork Pacheco Creek Canyon within the Project study
area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative B. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Operations
Once the expanded Pacheco Reservoir fills to a point that the road that parallels and ultimately
crosses North Fork Pacheco Creek is inundated, this road would no longer provide access for
emergency vehicles, or function as an evacuation route through the North Fork Pacheco Creek
Canyon as shown in Figure 3.21-6. While the other improved ranchland access roads would be
available to varying degrees, this would impair field level emergency response or emergency
evacuation during wildfires by removing an existing access route into a remote area and be a
significant impact.
The impact from operation and maintenance would be less than significant for SR 152, KaiserAetna Road, and Fifield Road with implementation of PAMM TR-1, Traffic Management Plan.
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Figure 3.21-6. Inundation of the North Fork Pacheco Creek Road from the Expanded
Reservoir Under Alternative B
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While the Alternative B does include improvements to existing roads within the North Fork
Pacheco Creek watershed, none of these roads would provide the same level of access as the
access road through the North Fork Pacheco Creek canyon provides due to the sections of
steep road gradient and their position within the canyon. The operational impact to emergency
access served by the existing road in this area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative B. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Alternative B
would have similar impacts during construction and operation due to the impairment of
emergency response along the North Fork Pacheco Creek road.
Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Construction
Construction activities could exacerbate wildfire risks due to a high potential for wildfire ignition
from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and use of
prescribed fire. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire
Protection and Fire Prevention Plan, would reduce these risks by implementing measures such
as personnel training in fire safety, fire prevention measures such as working in cleared areas,
having fire suppression equipment on-site during construction, and fire watch/patrol during
periods of high fire danger. Structures used by Valley Water would be built to conform with
Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire Code.
The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under Alternative B has the potential
to exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance work, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures
and PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by
implementing measures for defensible space around buildings, restricting smoking within the
areas acquired by Valley Water, and providing vegetation clearance around electrical
infrastructure developed under Alternative B. The impact of operations with implementation of
PAMM HM-3 and PAMM Fire-1 would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative B would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
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shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative B would have similar impacts as the Proposed Project during operation.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Construction
As with Impact Wildfire-2, construction activities associated with facilities (e.g., dam, pipelines,
pump station, roads, SR 152 access improvements, powerlines) have the potential to
exacerbate wildfire risks due to a high potential for wildfire ignition from activities such as
welding, grinding, cutting, earth moving, vegetation clearing, and use of prescribed fire related
to construction area clearing. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM
Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures such as personnel training in fire safety, fire prevention measures such as working in
cleared areas, having fire suppression equipment on-site during construction, and fire
watch/patrol during periods of high fire danger. Structures used by Valley Water would be built to
conform with Section A33-47 of the Santa Clara County Code and Section 101 of the California
Fire Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1
would be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and occupancy
of facilities (e.g., pump station building) under Alternative B has the potential to exacerbate
wildfire risks due to the potential for wildfire ignition from electrical shorts, routine maintenance
work, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM
Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures for defensible space around buildings, restricting smoking within areas acquired by
Valley Water, and providing vegetation clearance around electrical infrastructure developed
under Alternative B. The impact of operations with implementation of PAMM HM-3 and PAMM
Fire-1 would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar impacts. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative B would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative B would have similar impacts as the Proposed Project during operation.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Construction
Wildfires can cause watershed impacts that result in increased runoff, post-fire instability, or
drainage changes (National Weather Service 2021a). The National Weather Service issues
flood advisories, watches, and warnings (National Weather Service 2021b) for wildfire burn
areas based on weather forecasts. The Santa Clara County Sheriff has authority to issue
evacuation warnings or orders based on the National Weather Service forecasts. Should such a
situation occur during construction, construction activities for Alternative B would be subject to
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local evacuation warnings and orders issued in response to potential flooding related to post fire
effects. People would have adequate time to prepare and/or evacuate the area. The impact
would be less than significant during construction.
Operations
If a wildfire were to occur during operations, post-fire flood hazards would be the same as
during construction; however, very few people would be potentially exposed to those hazards
due to limited public access to the area and limited Project-related staffing. Project personnel
would be subject to local evacuation warnings and orders issued in response to potential
flooding related to post fire and would have adequate time to prepare and/or evacuate the area
limiting exposure to those hazards. Structures developed under Alternative B are also located in
areas outside of flood zones. The impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative B would have similar. Considering that
people would have similar time to prepare and/or evacuate the area in response to any
evacuation warnings and orders, Alternative B would have similar impact as the Proposed
Project during both construction and operations.
Alternative C
Downstream, Hardfill Dam with a 140,000 Acre-Foot Reservoir; Variable Flow Schedule
with SBCWD Participation
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation.
Construction
Similar to the Proposed Project, construction required for Alternative C would involve use of and
work on the existing access roads in the Project study area. Implementation of PAMM TR-1,
Traffic Management Plan should minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, California Highway Patrol, Santa Clara County Fire Department, and other
County Fire Departments as appropriate, and the Santa Clara County Sheriff Department and
other County Sheriff Departments as appropriate, would be aware of any traffic management
issues and can share that information with first responders. This impact would be less than
significant for these roads.
At some point during construction, access along the unnamed road along the North Fork
Pacheco Creek would be permanently restricted as a result of excavation and transport of
material from borrow sites. Heavy truck traffic along the upper 5 miles of the North Fork
Pacheco Creek canyon road would impair emergency response along the North Fork Pacheco
Creek, and limit the ability for ranch workers and/or visitors to evacuate themselves or livestock
in a timely manner. Improvements to the existing property owner access roads that connect to
Kaiser-Aetna Road and Fifield Road would not be effective for emergency response or vehicle
evacuation due to the existing road gradients and existing single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the CCR SRA Fire Safe Regulations.
Single lane roads do not allow the effective passage of emergency traffic in both directions. The
impact to the North Fork Pacheco Creek Canyon within the Project study area would be
significant.
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Figure 3.21-7. Inundation of the North Fork Pacheco Creek Road from the Expanded
Reservoir Under Alternatives C and D
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Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative C. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Operations
Once the expanded Pacheco Reservoir fills to a point that the road that parallels and ultimately
crosses North Fork Pacheco Creek is inundated for the first time, this road would no longer
provide access for emergency vehicles, or function as an evacuation route through the North
Fork Pacheco Creek Canyon as shown in Figure 3.21-7. While the other improved ranchland
access roads would be available to varying degrees, this would impair field level emergency
response or emergency evacuation during wildfires by removing an existing access route into a
remote area and would be a significant impact.
The impact from operation and maintenance would be less than significant for SR 152, KaiserAetna Road, and Fifield Road with implementation of PAMM TR-1, Traffic Management Plan.
While the Alternative C does include improvements to existing roads within the North Fork
Pacheco Creek watershed, none of these roads would provide the same level of access as the
access road through the North Fork Pacheco Creek canyon provides due to the sections of
steep road gradient and their position within the canyon. The operational impact to emergency
access served by the existing road in this area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative C. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. Alternative C
would remove an additional mile of the North Fork Pacheco Creek road due to the Alternative C
dam being located downstream of the Proposed Project, but the overall impact would be similar
during construction and operation.
Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Construction
Construction activities could exacerbate wildfire risks due to a high potential for wildfire ignition
from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and use of
prescribed fire. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire
Protection and Fire Prevention Plan, would reduce these risks by implementing measures such
as personnel training in fire safety, fire prevention measures such as working in cleared areas,
having fire suppression equipment on-site during construction, and fire watch/patrol during
periods of high fire danger. Structures used by Valley Water would be built to conform with
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Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire Code.
The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under Alternative C has the potential
to exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance work, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures
and PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by
implementing measures for defensible space around buildings, restricting smoking within areas
acquired by Valley Water, and providing vegetation clearance around electrical infrastructure
developed under Alternative C. The impact of operations with implementation of PAMM HM-3
and PAMM Fire-1 would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative C would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative C would have similar impacts as the Proposed Project during operation.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Construction
As with Impact Wildfire-2, construction activities associated with facilities (e.g., dam, pipelines,
pump station, roads, SR 152 access improvements, powerlines) have the potential to
exacerbate wildfire risks due to a high potential for wildfire ignition from activities such as
welding, grinding, cutting, earth moving, vegetation clearing, and use of prescribed fire related
to construction area clearing. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM
Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures such as personnel training in fire safety, fire prevention measures such as working in
cleared areas, having fire suppression equipment on-site during construction, and fire
watch/patrol during periods of high fire danger. Structures used by Valley Water would be built to
conform with Section A33-47 of the Santa Clara County Code and Section 101 of the California
Fire Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1
would be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under Alternative C has the potential
to exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures and
PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by
implementing measures for defensible space around buildings, restricting smoking within areas
acquired by Valley Water, and providing vegetation clearance around electrical infrastructure
developed under Alternative C. The impact of operations with implementation of PAMM HM-3
and PAMM Fire-1 would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative C would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative C would have similar impacts as the Proposed Project during operation.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Construction
Wildfires can cause watershed impacts that result in increased runoff, post-fire instability, or
drainage changes (National Weather Service 2021a). The National Weather Service issues
flood advisories, watches, and warnings (National Weather Service 2021b) for wildfire burn
areas based on weather forecasts. The Santa Clara County Sheriff has authority to issue
evacuation warnings or orders based on the National Weather Service forecasts. Should such a
situation occur during construction, construction activities under Alternative C would be subject
to local evacuation warnings and orders issued in response to potential flooding related to post
fire effects. People would have adequate time to prepare and/or evacuate the area. The impact
would be less than significant during construction.
Operations
If a wildfire were to occur during operations, post-fire flood hazards would be the same as
during construction; however, very few people would be potentially exposed to those hazards
due to limited public access to the area and limited Project-related staffing. Project personnel
would be subject to local evacuation warnings and orders issued in response to potential
flooding related to post fire effects and would have adequate time to prepare and/or evacuate
the area limiting exposure to those hazards. Structures developed under Alternative C are also
located in areas outside of flood zones. The impact would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative C would have a similar impact. Considering
that people would have similar time to prepare and/or evacuate the area in response to any
evacuation warnings and orders, Alternative C would have similar impact as the Proposed
Project during both construction and operations.
Alternative D
Downstream, Earthfill Dam with a 140,000 Acre-Foot Reservoir; Fixed Flow Schedule
Impact Wildfire-1: Substantially impair emergency response or emergency evacuation.
Construction
Similar to the Proposed Project, construction required for Alternative D would involve use of and
work on the existing access roads within the Project study area. Implementation of PAMM TR-1,
Traffic Management Plan should minimize conflicts with emergency vehicles or evacuation
traffic for SR 152, Kaiser-Aetna Road, and Fifield Road. The notification and communication
requirements of the Traffic Management Plan would ensure that local emergency managers
such as CAL FIRE, California Highway Patrol, Santa Clara County Fire Department, and other
County Fire Departments as appropriate, and the Santa Clara County Sheriff Department and
other County Sheriff Departments as appropriate, would be aware of any traffic management
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issues and can share that information with first responders. This impact would be less than
significant for these roads.
At some point during construction, access along the unnamed road along the North Fork
Pacheco Creek would be permanently restricted as a result of excavation and transport of
material from borrow sites. Heavy truck traffic along the upper 5 miles of the North Fork
Pacheco Creek canyon road would impair emergency response along the North Fork Pacheco
Creek, and limit the ability for ranch workers and/or visitors to evacuate themselves or livestock
in a timely manner. Improvements to the existing property owner access roads that connect to
Kaiser-Aetna Road and Fifield Road would not be effective for emergency response or vehicle
evacuation due to the existing road gradients and existing single lane roadway. The maximum
road gradients (25 percent to 35 percent) exceed the maximum 16 percent to 20 percent
gradients typically allowed for fire access roads under the CCR SRA Fire Safe Regulations.
Single lane roads do not allow the effective passage of emergency traffic in both directions. The
impact to the North Fork Pacheco Creek Canyon within the Project study area would be
significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative D. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
Operations
Once the expanded Pacheco Reservoir fills to a point that the road that parallels and ultimately
crosses North Fork Pacheco Creek is inundated for the first time, this road would no longer
provide access for emergency vehicles, or function as an evacuation route through the North
Fork Pacheco Creek Canyon as shown in Figure 3.21-7. While the other improved ranchland
access roads would be available to varying degrees, this would impair field level emergency
response or emergency evacuation during wildfires by removing an existing access route into a
remote area and would be a significant impact.
The impact from operation and maintenance would be less than significant for SR 152, KaiserAetna Road, and Fifield Road with implementation of PAMM TR-1, Traffic Management Plan.
While the Alternative D does include improvements to existing roads within the North Fork
Pacheco Creek watershed, none of these roads would provide the same level of access as the
access road through the North Fork Pacheco Creek canyon provides due to the sections of
steep road gradient and their position within the canyon. The operational impact to emergency
access served by the existing road in this area would be significant.
Mitigation and Significance After Mitigation
Mitigation Measure Wildfire-1, as fully described in Section 3.21.3.5, would be implemented
under Alternative D. Implementation of this measure would reduce impairment of emergency
response or emergency evacuation by implementing treatments that would slow the spread of
wildfire (e.g., fire breaks, fuel reduction projects), provide access to the Project study area for
fire suppression, and provide routes for evacuation. With implementation of Wildfire-1, the
impact to emergency response and emergency evacuation would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. Alternative D
would remove an additional mile of the North Fork Pacheco Creek road due to the Alternative D
dam being located downstream of the Proposed Project, but the overall impact would be similar
during construction and operation.
Impact Wildfire-2: Due to slope, prevailing winds, and other factors, exacerbate wildfire risks,
and thereby expose project occupants to, pollutant concentrations from a wildfire or the
uncontrolled spread of a wildfire.
Construction
Construction activities could exacerbate wildfire risks due to a high potential for wildfire ignition
from activities such as welding, grinding, cutting, earth moving, vegetation clearing, and use of
prescribed fire. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire
Protection and Fire Prevention Plan, would reduce these risks by implementing measures such
as personnel training in fire safety, fire prevention measures such as working in cleared areas,
having fire suppression equipment on-site during construction, and fire watch/patrol during
periods of high fire danger. Structures used by Valley Water would be built to conform with
Section A33-47 of the Santa Clara County Code and Section 101 of the California Fire Code.
The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and periodic
use or occupancy of facilities (e.g., pump station building) under Alternative D has the potential
to exacerbate wildfire risks due to the potential for wildfire ignition from electrical shorts, routine
maintenance work, or employee smoking. PAMM HM-3, Incorporate Fire Prevention Measures
and PAMM Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by
implementing measures for defensible space around buildings, restricting smoking in areas
acquired by Valley Water, and providing vegetation clearance around electrical infrastructure
developed under Alternative D. The impact of operations with implementation of PAMM HM-3
and PAMM Fire-1 would be less than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative D would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative D would have similar impacts as the Proposed Project during operation.
Impact Wildfire-3: Require the installation or maintenance of associated infrastructure (such as
roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate
fire risk or that may result in temporary or ongoing impacts to the environment.
Construction
As with Impact Wildfire-2, construction activities associated with facilities (e.g., dam, pipelines,
pump station, roads, SR 152 access improvements, powerlines) have the potential to
exacerbate wildfire risks due to a high potential for wildfire ignition from activities such as
welding, grinding, cutting, earth moving, vegetation clearing, and use of prescribed fire related
to construction area clearing. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM
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Fire-1, Fire Protection and Fire Prevention Plan, would reduce these risks by implementing
measures such as personnel training in fire safety, fire prevention measures such as working in
cleared areas, having fire suppression equipment on-site during construction, and fire
watch/patrol during periods of high fire danger. Structures used by Valley Water would be built to
conform with Section A33-47 of the Santa Clara County Code and Section 101 of the California
Fire Code. The impact of construction with implementation of PAMM HM-3 and PAMM Fire-1
would be less than significant.
Operations
Operation and maintenance of the power transmission line, electrical substation, and occupancy
of buildings under Alternative D have the potential to exacerbate wildfire risks due to the
potential for wildfire ignition from electrical shorts, routine maintenance work, or employee
smoking. PAMM HM-3, Incorporate Fire Prevention Measures and PAMM Fire-1, Fire Protection
and Fire Prevention Plan, would reduce these risks by implementing measures for defensible
space around buildings, restricting smoking within areas acquired by Valley Water, and
providing vegetation clearance around electrical infrastructure developed under Alternative D.
The impact of operations with implementation of PAMM HM-3 and PAMM Fire-1 would be less
than significant.
Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. Considering
the types of construction activities (e.g., welding, grinding, cutting, earth moving, vegetation
clearing, and use of prescribed fire) that would be performed and could exacerbate wildfire
risks, Alternative D would have similar impacts as the Proposed Project during construction.
Considering the types of activities associated with operation and maintenance (e.g., electrical
shorts, routine maintenance work, or employee smoking) that could exacerbate wildfire risks,
Alternative D would have similar impacts as the Proposed Project during operation.
Impact Wildfire-4: Expose people or structures to significant risks, including downslope or
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage
changes.
Construction
Wildfires can cause watershed impacts that result in increased runoff, post-fire instability, or
drainage changes (National Weather Service 2021a). The National Weather Service issues
flood advisories, watches, and warnings (National Weather Service 2021b) for wildfire burn
areas based on weather forecasts. The Santa Clara County Sheriff has authority to issue
evacuation warnings or orders based on the National Weather Service forecasts. Should such a
situation occur during construction, construction activities under Alternative D would be subject
to local evacuation warnings and orders issued in response to potential flooding related to post
fire effects. People would have adequate time to prepare and/or evacuate the area. The impact
would be less than significant during construction
Operations
If a wildfire were to occur during operations, post-fire flood hazards would be the same as
during construction; however, very few people would be potentially exposed to those hazards
due to limited public access to the area and limited Project-related staffing. Project personnel
would be subject to local evacuation warnings and orders issued in response to potential
flooding related to post fire effects and would have adequate time to prepare and/or evacuate
the area limiting exposure to those hazards. Structures developed under Alternative D are also
located in areas outside of flood zones. The impact would be less than significant.
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Comparison with Proposed Project
In comparison to the Proposed Project, Alternative D would have a similar impact. Considering
that people would have similar time to prepare and/or evacuate the area in response to any
evacuation warnings and orders, Alternative D would have similar impact as the Proposed
Project during both construction and operations.
3.21.3.5 Mitigation Measures
This section discusses mitigation measures that would avoid or reduce the significant
environmental impacts of the Proposed Project and action alternatives. Each mitigation
measure is numbered to correspond to the impact it addresses (e.g., Mitigation Measure
Wildfire-1 addresses Impact Wildfire-1).
Mitigation Measure Wildfire-1 North Fork Pacheco Creek Watershed Wildfire Protection Plan
Valley Water working cooperatively with CAL FIRE, California State Parks, and other
landowners will prepare a comprehensive Watershed Wildfire Protection Plan for the North Fork
Pacheco Creek watershed area upstream of the expanded reservoir. The goal of the plan would
be to maintain fire suppression capability by reducing the hazards and threat associated with
wildfire. This would be accomplished by reducing fuels, establishing fire breaks in strategic
locations, maintaining reduced fuels levels around values at risk, improving access roads,
establishing water sources accessible to fire suppression equipment (e.g., engines, tankers,
aircraft) and developing and maintaining of helicopter landing zones. The plan will include
funding sources for all actions identified in the plan. Fuel reduction projects would be consistent
with and developed under the 2019 Program EIR for the California Vegetation Treatment
Program, developed by the Board of Forestry and Fire Protection. Plan development will begin
after project approval and plan implementation will begin concurrent with construction and would
continue to varying degrees during operations. 1
Potential Impacts from Implementation of Mitigation Measures
Implementation of Mitigation Measure Wildfire-1 would occur during the timeframe the
Proposed Project or Alternatives A through D would be constructed (e.g., six to eight years)
and may continue for a number of years following construction. The location of this
mitigation measure is within the North Fork Pacheco Creek watershed. This mitigation
measure has been reviewed to determine what, if any environmental resources could be
subject to a significant impact as described in Section 3.2.1.1. Several discrete actions are
included in this mitigation measure. When viewed in light of the Proposed Project or
Alternatives A through D, all of these actions are similar to activities described in the
description of the Proposed Project or Alternatives A through D and analyzed in this EIR.

The environmental resources described in this section of the EIR may be subject to a shortterm impact associated with implementing this mitigation measure. This mitigation measure
would be implemented at the onset of construction. Potential significant impacts could occur
to the following resources:

1

•

Aesthetics (cleared areas)

•

Air Quality (vehicles, prescribed fire)

•

Biological Resources (disturbance of habitat for special-status species)

•

Cultural Resources (ground disturbance)

As defined in Section 3.1.1.2.
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•

Greenhouse Gas (vehicles, prescribed fire)

•

Vegetation (vegetation management)

•

Water Quality (erosion and storm runoff)

Section 3.21
Wildfire

3.21.3.6 Cumulative Impacts
The cumulative impacts discussion assesses the potential for the Proposed Project and
Alternatives A through D to contribute to significant cumulative impacts when considered in
combination with the effects of other past, present, and reasonably foreseeable probable future
projects listed in Table 3.1-2. The geographic scope of cumulative wildfire impacts encompasses
the Project study area and its vicinity (i.e., within 10 miles of the Project study area).
For wildfire impacts, the cumulative scenario projects that could result in potential cumulative
impacts are the following land-based projects:
•

California High-Speed Rail Project (HSR)

•

Gonzaga Ridge Wind Repowering Project

•

B.F. Sisk Dam Safety of Dams Modification, Dam Rise, and Reservoir Expansion

All three land-based projects overlap in time, and to varying degrees geographic proximity with
the Proposed Project and Alternatives A through D, and would be using construction equipment
and techniques with potential to ignite wildfires. All three projects are located in High and Very
High Severity Hazard SRA lands. The B.F. Sisk project includes mitigation (Haz-1) to reduce the
potential for project-related wildfire (Reclamation 2020). Similarly, the California HSR Project
proposes to minimize wildfire hazards through fire and life safety programs during project
design, constructions, and operations (CHSRA 2020). The Gonzaga Ridge Wind Repowering
Project also proposes to implement a Fire Protection Plan (DPR 2019). Each project expects
the impact of the project would be less then significant with implementation of fire prevention
measures, and therefore, when combined with Project impacts, cumulative effects related to
exacerbating wildfire risk would not be significant.
The three land-based projects do not overlap with the Project study area with respect to
emergency response north of SR 152, so there would be no cumulative effects related to
emergency response or evacuation along the Kaiser-Aetna Road or Fifield Road. There would
be no overlap and no cumulative effects with emergency response or emergency evacuation
along the North Fork Pacheco Creek canyon road from the three projects considered.
The Project’s contribution to cumulative wildfire hazards would not be cumulatively considerable
and would be less than significant.
3.21.3.7 Mitigation Measures for Cumulative Impacts
No mitigation is required.
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Chapter 4.

Other CEQA Considerations

In addition to identifying the effects of the Proposed Project, No Project Alternative, and other
alternatives and measures to mitigate significant effects, the California Environmental Quality
Act (CEQA) Guidelines require the following additional discussions:

4.1

•

Growth-inducing impacts [CEQA Guidelines Section 15126.2(e)]

•

Significant irreversible environmental changes [CEQA Guidelines Section 15126.2(d)]

•

Significant and unavoidable environmental impacts [CEQA Guidelines Section
15126.2(c)]

•

Identification of Environmentally Superior Alternative [CEQA Guidelines Section 15126.6]

Growth Inducing Impacts

Section 15126.2(e) of the CEQA Guidelines requires that an environmental impact report (EIR)
discuss “the ways in which the proposed project could foster economic or population growth, or
the construction of additional housing, either directly or indirectly, in the surrounding
environment. Included in this are projects which would remove obstacles to population growth (a
major expansion of a wastewater treatment plant might, for example, allow for more
construction in service areas). It must not be assumed that growth in any area is necessarily
beneficial, detrimental, or of little significance to the environment.”
The Proposed Project and alternatives to the Proposed Project (i.e., Alternatives A through D)
described in Chapter 2 of this Draft EIR would not directly induce growth because none of these
alternatives would involve the development of new housing or job centers that would attract
additional population. Construction and operation of the Proposed Project or Alternatives A
through D would not result in the development of new facilities or expansion of infrastructure
that could indirectly induce growth. Although the Proposed Project and Alternative D would
provide a permanent interchange at the intersection of State Route 152 and Kaiser-Aetna Road,
this access improvement would not induce growth due to existing land use and zoning (i.e.,
areas accessible from improvements are either (1) designated as “Ranchlands” and are zoned
as “Agricultural Ranchland, or (2) owned by the State, including Henry W. Coe State Park);
natural topography; and limited availably of utilities and service systems. Given the relatively
small size of the construction workforce (ranges between 130 and 680 construction workers onsite depending on alternative and construction year), construction of the Proposed Project or
Alternatives A through D would not induce substantial demand for housing by attracting workers
from outside the area, as the majority of workers would be drawn from the local labor pool;
specialized expertise may be required for certain elements of the construction (e.g., tunnel,
powerline).
The Proposed Project and Alternatives A through D would not induce unplanned growth within
the communities where the Project workforce is likely to commute from. Long-term operation of
the Proposed Project and Alternatives A through D would not increase the number of workers
employed by the Santa Clara Valley Water District (Valley Water) for operation and maintenance
activities at the expanded reservoir.
The operational impacts of the Proposed Project and Alternatives A through D would not result
in unplanned growth due to the availability of a new water storage facility intended to meet the
existing demands for municipal and industrial (M&I) purposes and other beneficial uses (i.e.,
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fisheries). The Proposed Project and Alternatives A through D would provide for environmental
water needs at Incremental Level 4 (IL4) wildlife refuges to support habitat management in the
San Joaquin Valley, but additional refuge water would not result in unplanned growth from
increased employment requirements or visitation to IL4 wildlife refuges.
A project could induce growth if it would remove an obstacle to unplanned growth and
development. This could occur through removing a constraint to development or adding an
additional public service. The purpose of the Project, as met by the Proposed Project and
Alternatives A through D, is to increase water supply reliability and system operational flexibility
to help meet existing M&I and agricultural demands during drought periods and emergencies,
and to address shortages due to regulatory restrictions. The Proposed Project and Alternatives
A through D primarily increase water supplies during drier water year types (i.e., dry, critical )
and would minimally increase during wetter water year types (i.e., wet, above normal). These
increased water supplies are consistent with Valley Water’s 2020 Urban Water Management
Plan (Valley Water 2021), Valley Water’s 2019 Water Supply Master Plan 2040 (Valley Water
2019), and the Hollister Urban Area: 2020 Urban Water Management Plan (SBCWD et al. 2021)
whose demand projections are consistent with local and regional planned and approved growth.
Therefore, water supply increases associated with the Proposed Project and Alternatives A
through D would not induce unplanned growth.
Based on this analysis, the Proposed Project and Alternatives A through D would not have a
substantial growth-inducing impact, and no mitigation is required.

4.2

Significant Irreversible Environmental Changes

CEQA Section 21100(b)(2)(B) and CEQA Guidelines Section 15126.2(d) require that an EIR
identify significant irreversible environmental changes that may be caused by a project if it is
implemented. Irretrievable commitments of resources should be evaluated to ensure that
current consumption is justified. For this analysis, the irreversible impacts described below could
occur as a result of implementing the Proposed Project or another action alternative.
Construction of the Proposed Project and Alternatives A through D would result in use of
construction materials that could not be restored (e.g., metal materials; excavation and/or
importing of rock, sand, gravels, and soil; and energy used to manufacture, transport, or install
the new water conveyance pipeline) and the use of nonrenewable resources (e.g., fossil fuel) to
operate construction equipment. During construction, Valley Water would use fossil fuels and
construction materials in an efficient manner, thus reducing cost and potential environmental
effects (such as temporary air quality effects that could result from prolonged engine idling). The
Proposed Project or Alternatives A through D would result in the removal and disposal of excess
vegetative material (logs, brush, chips) not used for erosion control or channel restoration
purposes. The quantity of resources that would be used for the Proposed Project or Alternatives
A through D would not noticeably reduce the availability of these resources for other projects or
uses.
In addition, operation of the facilities would result in irreversible and irretrievable commitment of
resources such as energy (e.g., fossil fuels and electricity); permanent loss of agricultural
ranchlands; and biological resources (including habitat for special-status plants and wildlife).
These resources account for a minimal portion of the state’s or region’s resources; therefore,
the loss of these resources would be minimal.
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4.3

Significant and Unavoidable Environmental Impacts

In accordance with Section 21100(b)(2)(A) of CEQA and CEQA Guidelines Section 15126.2(c),
the purpose of this section is to identify project-related environmental impacts that could not be
avoided or reduced to a less-than-significant level with implementation of all feasible mitigation
measures, as identified in Chapter 3. It is expected that the Proposed Project and Alternatives A
through D would have significant and unavoidable impacts on agricultural resources, air quality,
cultural and tribal cultural resources, land use, noise, and water quality. Following is a brief list
of significant and unavoidable impacts associated with each resource. The Proposed Project is
proposed, and alternatives are being considered, notwithstanding their significant unavoidable
impacts because of the importance to Valley Water of achieving the Project objectives and
related benefits. A Statement of Overriding Considerations must be made by Valley Water for
any project approval that will involve significant unavoidable impacts.
•

Agriculture and Forestry
-

•

•

•

Air Quality
-

Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality
plan (construction period only)

-

Impact AQ-2: Result in a cumulatively considerable net increase of any criteria
pollutant for which the project region is nonattainment under an applicable federal or
state ambient air quality standard (construction period only)

Cultural Resources
-

Impact Cul-1: Cause a substantial adverse change in the significance of a historical
resource pursuant to California Code of Regulations Section 15064.5

-

Impact Cul-2: Cause a substantial adverse change in the significance of an
archaeological resource pursuant to California Code of Regulations Section 15064.5

-

Impact Cul-3: Disturb any human remains, including those interred outside of formal
cemeteries

Tribal Cultural Resources
-

•

Impact TCR-1: Cause a substantial adverse change in the significance of a tribal
cultural resource

Geology, Soils, Mineral Resources, and Paleontological Resources
-

•

Impact Ag-2: Conflict with existing zoning for agricultural use, or a Williamson Act
contract

Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of
topsoil

Land Use and Planning
-

Impact LU-2: Cause a significant environmental impact due to a conflict with any land
use plan, policy, or regulation adopted for the purpose of avoiding or mitigating an
environmental effect
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•

Noise
-

•

4.4

Impact Noise-1: Substantial temporary or permanent increase in ambient noise
levels (construction period only)

Water Quality
-

Impact WQ-1: Cause a violation of water quality standards or waste discharge
requirements or otherwise substantially degrade surface water quality in Pacheco
Creek or its tributaries (construction period only)

-

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause
indirect erosion or siltation on or off-site or provide substantial additional sources of
polluted runoff (construction period only)

-

Impact WQ-7: Conflict with, or obstruct the implementation of a water quality control
plan (construction period only)

Identification of Environmentally Superior Alternative

The State CEQA Guidelines Section 15126.6(e)(2) requires the identification of an
environmentally superior alternative to the proposed project. If it is determined that the “no
project” alternative would be the environmentally superior alternative, then the EIR shall also
identify an environmentally superior alternative among the other project alternatives. To
determine the environmentally superior alternative, the ability of each alternative to meet Project
objectives was considered and the impacts of the alternatives were compared to determine
which alternative would have the least adverse effects.
The Proposed Project and Alternatives A through D would address the two primary Project
objectives and two secondary Project objectives to varying degrees, as shown in Table 4-1; with
values shown in Table 4-1 reflecting the net increase or improvement from without-Project
baseline conditions. Table 4-2 provides a summary of significant impacts before mitigation for
the Proposed Project and Alternatives A through D and the level of significance with mitigation.
Table 4-2 also provides a summary comparison of significant impacts after mitigation of the
Proposed Project to the other action alternatives (i.e., Alternatives A through D), indicating
whether the impacts of the other alternatives with mitigation are similar to or more or less severe
than those of the Proposed Project with mitigation.
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Table 4-1. Ability of the Proposed Project and Alternatives A Through D to Address Project Objectives and Summary of the Net Benefits
Proposed Project
Alternative B
Alternative C
Alternative D
Alternative A
Upstream, Hardfill
Upstream, Earthfill
Downstream,
Downstream,

Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Hardfill Dam with a Earthfill Dam with a
140,000-Acre-Foot
140,000-Acre-Foot
Reservoir; Variable
Reservoir; Fixed
Flow Schedule with
Flow Schedule
SBCWD
Participation
Existing
Conditions
(2017)

Future
Conditions
(2030)

Dam with a 96,000
Acre-Foot
Reservoir; Fixed
Flow Schedule

Existing
Conditions
(2017)

Future
Conditions
(2030)

Existing
Conditions
(2017)

Future
Conditions
(2030)

Existing
Conditions
(2017)

Benefit/
Indicators8,9

Dam with a 140,000 Upstream, Earthfill
Dam with a 140,000
Acre-Foot
Reservoir; Variable
Acre-Foot
Flow Schedule with
Reservoir; Fixed
SBCWD
Flow Schedule
Participation

Emergency Response1,2
Net increase in regional surface storage
and groundwater storage (acre-feet)

117,480

107,160

120,220

111,400

81,050

77,350

118,680

108,350

121,900

112, 820

Water Supply3
Net increase in baseline supplies available
to Valley Water and SBCWD; average all
years and critical years only (acre-feet)

5,130/
8,830

3,600/
8,350

4,450/
6,500

2,470/
6,630

3,900/
5,620

1,960/
3,610

5,090/
9,080

3,730/
8,630

4,410/
6,630

2,550/
6,690

157%

146%

183%

178%

183%

178%

153%

142%

178%

171%

Ecosystem
Improvement –
Pacheco Creek

Percent increase in
Steelhead Cohort
Score4

Provides adult attraction
pulse flows for
Yes
steelhead

No

No

Yes

No

Length of new stream
channel habitat5

1.8 miles

1.4 miles

1.4 miles

0.5 miles

0.3 miles

Ecosystem Improvement –
San Joaquin River Watershed6
Net increase in IL4 water deliveries to
refuges in below normal years (acre-feet)

2,000

2,000

2,000

2,000

2,000

M&I Water Quality7
Number of months of avoided impaired
water quality deliveries from San Luis
Reservoir over 82-year simulation period

96 out of
102
months
(94%
reduction)
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93 out of
102
months
(91%
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60 out of
65
months
(92%
reduction)

86 out of
102
months
(84%
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58 out of
65
months
(89%
reduction)

96 out of
102
months
(94%
reduction)

63 out of
65
months
(97%
reduction)

93 out of
102
months
(91%
reduction)

60 out of
65
months
(92%
reduction)
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Table 4-1. Ability of the Proposed Project and Alternatives A Through D to Address Project Objectives and Summary of the Net Benefits
(contd.)
Notes:
1
Values were derived from CalSim II and Valley Water’s WEAP model. Reflects net increase in regional surface storage including Pacheco Reservoir and Valley Water's surface
reservoirs, and groundwater storage (i.e., North County Santa Clara Subbasin). Values for the Proposed Project and Alternative C reflect total for Valley Water and SBCWD. Values
for Alternatives A, B, and D reflect total for Valley Water only as SBCWD would not participate in the expansion of the reservoir.
2
Under baseline conditions, water stored in Pacheco Reservoir would not be available for emergency response due to lack of connection to the SCVWD or SBCWD water systems.
Under the Proposed Project and Alternatives A through D, an expanded Pacheco Reservoir would be connected to Valley Water and SBCWD water systems via the Pacheco
Conduit.
3
Values were derived from Valley Water’s WEAP model. Values for the Proposed Project and Alternative C reflect total for Valley Water and SBCWD. Values for Alternatives A, B, and
D reflect total for Valley Water only as SBCWD would not participate in the expansion of the reservoir.
4
Values were derived from Pacheco Creek Steelhead Habitat Suitability Model. The Steelhead Cohort Score provides an index of the ability of Pacheco Creek to support SouthCentral California Coast steelhead through all life stages.
5
Reflects length of historic North Fork Pacheco Creek stream channel that is currently inundated by the existing Pacheco Reservoir and would be restored between the spillway of the
new dam and the existing North Fork Dam that would be decommissioned.
6
Values were derived from CalSim II and reflect refuge deliveries in the San Joaquin River watershed. Water year types based on the Sacramento Valley water year hydrologic
classification. Value reflects total quantity of water Valley Water, and SBCWD for the Proposed Project and Alternative C, would transfer of their current CVP contract allocation,
directly or through exchanges, to the Refuge Water Supply Program.
7
Values were derived from CalSim II and Valley Water’s WEAP model.
8
Values reflect the net increase or improvement from without-Project baseline conditions. Values presented under Existing Conditions (2017) reflect difference between 2017 exiting
condition baseline (without-Project) and 2017 existing condition with-Project (i.e., Proposed Project, Alternatives A through D). Values presented under Future Conditions (2030)
reflect difference between 2030 future condition baseline (without-Project) and 2030 future condition with-Project (i.e., Proposed Project, Alternatives A through D). The 2030 future
condition baseline (without-Project) is the same as the No Project Alternative.
9
For additional information on numerical modeling conducted to quantify physical benefits, see the Water Resources and Fisheries Numerical Modeling Appendix.
Key:
Delta = Sacramento-San Joaquin Delta
IL4 = Incremental Level 4
M&I = municipal and industrial
SBCWD = San Benito County Water District
SCCC = South Central Coastal California
Valley Water = Santa Clara Valley Water District
WEAP = Water Evaluation and Planning System
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Table 4-2. Significant Impacts of Proposed Project and Alternatives A Through D and Level of Impact with Mitigation
Level of Impact with Mitigation
Identified Significant Impacts Prior to Mitigation of Proposed
Proposed
Alternative Alternative
Alternative
Project and Alternatives A through D
Project2
A3
B4
C5

Alternative
D6

Aesthetics
Impact Aes-3: Would substantially degrade the existing visual character
or quality of public views of the site and its surroundings

LSM

LSM (=)

LSM (-)

LSM (-)

LSM (+)

SU

SU (+)

SU (-)

SU (-)

SU (=)

Impact AQ-1: Conflict with or obstruct implementation of the applicable
air quality plan

SU

SU (+)

SU (+)

SU (=)

SU (+)

Impact AQ-2: Result in a cumulatively considerable net increase of any
criteria pollutant for which the Project region is nonattainment under an
applicable federal or state ambient air quality standard

SU

SU (+)

SU (+)

SU (=)

SU (+)

Impact Bio-1: Adverse effects on sensitive natural communities and
riparian habitat excluding sycamore alluvial woodland

LSM

LSM (+)

LSM (=)

LSM (+)

LSM (+)

Impact Bio-2: Adverse effects on sycamore alluvial woodland

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

Impact Bio-3: Adverse impacts on non-sensitive oak woodland
communities

LSM

LSM (=)

LSM (-)

LSM (-)

LSM (-)

Impact Bio-4: Adverse impacts on waters of the United States or waters
of the State

LSM

LSM (=)

LSM (=)

LSM (-)

LSM (=)

Impact Bio-5: Adverse impacts on special-status plants

LSM

LSM (=)

LSM (=)

LSM (-)

LSM (-)

Impact Bio-7: Adverse effects and loss of habitat for monarch butterfly,
western bumble bee, and crotch bumble bee

LSM

LSM (=)

LSM (=)

LSM (-)

LSM (-)

Impact Bio-8: Adverse effects and loss of habitat for California tiger
salamander and California red-legged frog

LSM

LSM (+)

LSM (-)

LSM (-)

LSM (=)

Impact Bio-9: Adverse effects and loss of habitat for foothill yellowlegged frog

LSM

LSM (=)

LSM (-)

LSM (-)

LSM (-)

Impact Bio-10: Adverse effects and loss of habitat for western pond
turtle

LSM

LSM (+)

LSM (-)

LSM (-)

LSM (-)

Agricultural and Forestry
Impact Ag-2: Conflict with existing zoning for agricultural use, or a
Williamson Act contract
Air Quality

Biological Resources (Botanical/Wildlife)
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Table 4-2. Significant Impacts of Proposed Project and Alternatives A Through D and Level of Impact with Mitigation (contd.)
Level of Impact with Mitigation
Identified Significant Impacts Prior to Mitigation of Proposed Project and
Proposed Alternative Alternative Alternative Alternative
Alternatives A through D
Project2
A3
B4
C5
D6
Impact Bio-13: Adverse effects and loss of habitat for special-status avian species and
nesting migratory birds and raptors (excluding bald and golden eagles)
Impact Bio-14: Adverse effects and loss of habitat for nesting bald eagles and golden
eagles

LSM
LSM

LSM (+)

LSM (-)

LSM (-)

LSM (=)

LSM (+)

LSM (+)

LSM (=)

LSM (+)

Impact Bio-17: Adverse effects and loss of habitat for special-status bats (pallid bat,
western red bat, western mastiff bat, Townsend’s big-eared bat) and ringtail

LSM

LSM (=)

LSM (-)

LSM (-)

LSM (-)

Impact Bio-19: Conflict with the Santa Clara Valley Habitat Plan

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

Impact Bio-20: Conflict with conservation easements

LSM

LSM (=)

LSM (-)

LSM (-)

LSM (-)

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

Impact Cul-1: Cause a substantial adverse change in the significance of a historical
resource pursuant to California Code of Regulations Section 15064.5

SU

SU (=)

SU (=)

SU (=)

SU (=)

Impact Cul-2: Cause a substantial adverse change in the significance of an
archaeological resource pursuant to California Code of Regulations Section 15064.5

SU

SU (=)

SU (-)

SU (-)

SU (-)

Impact Cul-3: Disturb any human remains, including those interred outside of formal
cemeteries

SU

SU (=)

SU (-)

SU (=)

SU (=)

SU

SU (=)

SU (-)

SU (-)

SU (-)

Biological Resources (Fisheries)
Impact Fish-4: Substantial adverse effect, either directly or through habitat
modifications for native resident fish species in Pacheco Creek
Cultural Resources

Tribal Cultural Resources
Impact TCR-1: Cause a substantial adverse change in the significance of a tribal
cultural resource
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Table 4-2. Significant Impacts of Proposed Project and Alternatives A Through D and Level of Impact with Mitigation (contd.)
Level of Impact with Mitigation
Identified Significant Impacts Prior to Mitigation of Proposed Project and
Proposed Alternative Alternative Alternative Alternative
Alternatives A through D
Project2
A3
B4
C5
D6
Geology, Soils, Mineral Resources, and Paleontological Resources
Impact Geo-1: Activities could directly or indirectly cause potential and substantial
adverse effects including risk of loss, injury, or death, through rupture of a known
earthquake fault; strong seismic ground shaking; seismic-related ground failure; and
landslides.

LSM

LSM (+)

LSM (+)

LSM (-)

LSM (+)

Impact Geo-2: Activities on unstable soils could result in the risk of loss, injury, or death
as the result of liquefaction and landslides.

LSM

LSM (+)

LSM (+)

LSM (-)

LSM (+)

Impact Geo-4: Activities could directly or indirectly destroy a unique paleontological
resource or site or a unique geological feature.

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

SU

SU (+)

SU (+)

SU (-)

SU (+)

Impact GHG-1: Generate greenhouse gas emissions that may have a significant
impact on the environment.

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

Impact GHG-2: Conflict with an applicable plan, policy or regulation adopted for the
purpose of reducing the emissions of greenhouse gases.

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

SU

SU (=)

SU (-)

SU (-)

SU (=)

SU

SU (+)

SU (+)

SU (+)

SU (+)

Impact Geo-5: Activities could directly or indirectly result in soil erosion and/or loss of
topsoil.
Greenhouse Gas Emissions

Land Use and Planning
Impact LU-2: Cause a significant environmental impact due to a conflict with any land
use plan, policy, or regulation adopted for the purpose of avoiding or mitigating an
environmental effect
Noise
Impact Noise-1: Substantial temporary or permanent increase in ambient noise levels
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Table 4-2. Significant Impacts of Proposed Project and Alternatives A Through D and Level of Impact with Mitigation (contd.)
Level of Impact with Mitigation
Identified Significant Impacts Prior to Mitigation of Proposed Project and
Proposed Alternative Alternative Alternative Alternative
Alternatives A through D
Project2
A3
B4
C5
D6
Recreation
Impact Rec-1: Loss of recreational opportunities that would increase the use of existing
neighborhood and regional parks or other recreational facilities such that substantial
physical deterioration of the facility would occur or be accelerated

LSM

LSM (=)

LTS (-)

LTS (-)

LTS (-)

Impact WQ-1: Cause a violation of water quality standards or waste discharge
requirements or otherwise substantially degrade surface water quality in Pacheco
Creek or its tributaries

SU

SU (=)

SU (=)

SU (-)

SU (-)

Impact WQ-5: Alteration of existing drainage patterns of the site which may cause
indirect erosion or siltation on or off-site or provide substantial additional sources of
polluted runoff

SU

SU (=)

SU (-)

SU (-)

SU (-)

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

SU

SU (=)

SU (-)

SU (-)

SU (-)

LSM

LSM (=)

LSM (=)

LSM (=)

LSM (=)

Water Quality

Impact WQ-6: In flood hazard, tsunami, or seiche zones, risk release of pollutants due
to project inundation
Impact WQ-7: Conflict with, or obstruct the implementation of a water quality control
plan
Wildfire
Impact Wildfire-1: Substantially impair an emergency response plan or emergency
evacuation plan.

Notes:
1
Symbols within parentheses provide a relative comparison of impacts of the Proposed Project to other alternatives (i.e., No Project Alternative and Alternatives A through D),
indicating whether the impacts of the other alternatives are similar to, more severe, or less severe than those of the Proposed Project. It should be noted that these comparisons
present the most severe impact determination, and this impact may be based on impacts from either the construction of project facilities or from long-term operations and
maintenance.
2
Proposed Project: Upstream, hardfill dam with a 140,000 acre-foot reservoir; Variable Flow Schedule with SBCWD participation
3
Alternative A: Upstream, earthfill dam with a 140,000 acre-foot reservoir; Fixed Flow Schedule
4
Alternative B: Upstream, earthfill dam with a 96,000 acre-foot reservoir; Fixed Flow Schedule
5
Alternative C: Downstream, hardfill dam with a 140,000 acre-foot reservoir; Variable Flow Schedule with SBCWD participation
6
Alternative D: Downstream, earthfill dam with a 140,000 acre-foot reservoir; Fixed Flow Schedule
Key:
- = Lesser impact than that of the Proposed Project (shown in green)
+ = Greater impact than that of the Proposed Project (shown in orange)
= = Same or similar impact as that of the Proposed Project
Alt = Alternative
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As shown in Table 4-1, the Proposed Project and Alternatives A, C, and D provide similar levels
of emergency response water supplies, while Alternative B provides substantially less
emergency response water supplies due to the smaller reservoir size. The Proposed Project
and Alternative C provide greater improvements in water supply reliability in comparison to
Alternatives A, B, and D. The Proposed Project and Alternatives A through D provide similar
substantial improvements in the Steelhead Cohort Score (an index of the ability of Pacheco
Creek to support South-Central California Coast (SCCC) steelhead through all life stages) while
the Proposed Project and Alternative C also provide for additional adult attraction pulse flows for
SCCC steelhead. The Proposed Project and Alternatives A through D would provide the same
increase water deliveries to IL4 refuges. The Proposed Project and Alternatives A through D
would substantially reduce impaired water deliveries from San Luis Reservoir, although
Alternative B is less effective than the other action alternatives. Overall, the Proposed Project
and Alternatives A, C and D better address the Project objectives than Alternative B. However,
no singular alternative best addresses all four of the Project objectives, instead there are
tradeoffs amongst the Proposed Project and Alternatives A, C and D in their ability to address
the Project objectives. Generally, the Proposed Project and Alternative C better address the
primary Project objective related to SCCC steelhead habitat (as these two alternatives provide
for substantial increases in the Steelhead Cohort Score and also provide for adult attraction
flows) and water supply reliability while Alternatives A and D better address emergency
response water supplies.
Under the No Project Alternative, no new facilities would be constructed, and PPWD would
continue operating the existing Pacheco Reservoir and North Fork Dam. There would be no
construction-related impacts under the No Project Alternative. The No Project Alternative would
result in no increase in emergency response water supplies, no increase in water supply
reliability, no increase in suitable habitat for SCCC steelhead (including no increase in
Steelhead Cohort Score, adult SCCC steelhead attraction flows, or restored stream length), no
increase in water supplies for refuges, and no reduction in impaired water quality deliveries from
San Luis Reservoir. For this EIR, the No Project Alternative is not considered environmentally
superior because it would not achieve the Project objectives, which include improving suitable
habitat in Pacheco Creek for federally threatened SCCC steelhead and providing water supplies
to wildlife refuges to support habitat management.
The Proposed Project requires substantially less borrow material than Alternatives A, B, and D,
and given the smaller construction footprint, the Proposed Project would result in fewer
impacted acres of sensitive natural communities (Impact Bio-1); habitat that supports nesting
bald and golden eagles (Impact Bio-14); and fewer acres subject to potential ground failures,
landslides, liquefaction, and erosion (Impacts Geo-1, Geo-2, and Geo-5). The Proposed Project
also results in less emissions of criteria pollutants during the duration of construction as
compared to Alternatives A, B, and D (Impacts AQ-1 and AQ-2). Additionally, given the proximity
of construction activities to residences within the Project study area, the Proposed Project would
result in fewer sensitive receptors being exposed to both nighttime and daytime noise levels that
could exceed applicable noise standards (Impact Noise-1).
In comparison to the Proposed Project, the extent of impacts on non-sensitive oak woodland
communities (Bio-3), waters of the United States or waters of the State (Impact Bio-4), specialstatus plants (Impact Bio-5), and other habitats that support state and federally listed species
(Impacts Bio-5, Bio-7, Bio-8, Bio-9, Bio-10, Bio-13 and Bio-17) would be less under Alternative
C, given the reduced new inundation area created by the expanded reservoir (i.e., with the
downstream dam location, a greater portion of the inundation of the expanded reservoir is
currently part of the inundation area of the existing reservoir). Additionally, Alternative C would
result in the clearing of 15 percent fewer acres of land than the Proposed Project (i.e., 493 acres
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under the Proposed Project and 416 acres under Alternative C) and would have reduced
impacts on geology and soils, specifically from seismic shaking, ground failure, landslides, and
liquefaction (Impacts Geo-1 and Geo-2). Alternative C would also not impact recreation facilities
within Henry W. Coe Park (Rec-1). With respect to significant and unavoidable impacts,
Alternative C would conflict with fewer acres of land enrolled in Williamson Act contracts (Impact
Ag-2) than the Proposed Project; the expanded reservoir would not encroach into Henry W. Coe
State Park (Impact LU-2), would have less impact with respect to Ranchlands (Impact LU-2);
would have less impact on soil erosion and loss of topsoil (Impact Geo-5); would have less
impact on archaeological resources (Cul-2) and tribal cultural resources (TCR-1); and would
have less construction impacts on water quality than the Proposed Project for sediment and
turbidity due to the downstream installation of a cofferdam that would provide additional
attenuation of flows and associated settling of fine-grained sediment (Impacts WQ-1, WQ-6, and
WQ-7). However, in comparison to the Proposed Project, Alternative C would result in greater
impacted acres of sensitive natural communities (Impact Bio-1) and would result in additional
sensitive receptors being exposed to both nighttime and daytime noise levels that could exceed
applicable noise standards (Impact Noise-1).
The No Project alternative is the only alternative that would avoid or substantially lessen the
significant and unavoidable construction-related impacts but it does not meet the Project
objectives and therefore, would not be considered the Environmentally Superior Alternative. Of
the remaining Project alternatives, based on the evaluation above, Alternative C is the
Environmentally Superior Alternative.
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